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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 16-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 


are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OST) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France Sweden 
Germany Switzerland 
Italy The Netherlands 
Japan United Kingdom 
Norway United States 


Poland 
Republic of Korea 
Spain 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: 


. Abstract number within volume. 

. Report number identification for report-type literature. 

. Title and subtitle (non-English title may appear in 
parentheses, if applicable). 


. Author(s). First 10 names in the data record are printed, 


then “et al.” is listed. 


. Author affiliation. Only first one is listed, in parentheses 


after author(s) to which it applies. 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible 


for document. 

. Date of publication. If not known, a processing date is 
in brackets. 

. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 

. Language of document if non-English. 

. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

. Sponsoring organization. 

. Contract or grant number. 

. Secondary identifying number; may be a conference 
number. 

. Conference title, location, and date, if applicable. 

. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"TI" prefix is valid only at OSTI. 

. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

. Drop note or explanatory statement. 

. Abstract. 

. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Sample Citations 


Report GQ) (2) G 


~ 

) 

(DOE/ER/40438-T1) [Development of a hydrogen and 
deuterium polarized gas target for application in storage rings]: ' 

(4) Progress report. Haeberli, W. Phys. VV cclaboralion Salas oD 
Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by-«(12) 

Z DOE Energy Research. DOE Contract FG02-88ER40438. Order 13) 
Number DE89007246. Available from NTIS, PC AO3/MF A01 - 43) 

‘® 


18494 


46) OSTI; GPO Dep. 


This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV... 


Report Analytic 








® 
18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
(8) -paicheska rat“1900 (In Rus€ian). In Experimental and theoretical (10) 
physics. Collection. Order Number DE89780060. Available from NTIS ‘ai 
(US Sales Only), PC A03/MF A01; INIS. 
(18> Kratkie Soobshcheniya po Fizike.; no. 6. 
SILVER lONS/energy-level transitions; XENON IlONS/energy- 
level transitions; CORRELATIONS; D STATES; E STATES.... <——{20) 
54 (DOE/ER/60888-1-Vol.1 igati i (@) 
-1-Vol.1, pp. 115-117) Investigation of air 
pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 
(14) Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON S 5) 
14 (Canada). 1990.{CONF-900724-Vol.1: IndoorAir 90: 5th international 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
- 3 aug 1990). In Indoor air ’90: The fifth international conference on 
indoor air quality and climate. Volume 1: Final report. 786p. Order 
Number DE90017786. Source: NTIS. +-—_{9) 
19 Air pollution in houses caused by combustion of coal is more 
serious than that by combustion of natural gas and methane (primarily 
by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 


The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 








How To Use the Indexes 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
vA 15:18494 NTIS, OSTI 





E 1.99: 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreecing, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 
Buildings 
Transportation 
Industrial and Agricultural 
Processes 
Municipalities and 
Community 
Systems 
Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS - 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 
Genetics 
Metabolism 
Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 20 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 





ENGINEERING 
ENVIRONMENTAL 


SCIENCES 


FOSSIL-FUELED POWER 


PLANTS 


GENERAL AND 


MISCELLANEOUS 


GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 


RADIATION SOURCE 
TECHNOLOGY 


MATERIALS 
MILITARY TECHNOLOGY, 


WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
Refer also to citation(s) 17833, 17837, 17838, 17839, 19097 


17738 (CONF-9309152—Vol.2, pp. 485-496) Coal and public 
perceptions. Porter, R.C. (Department of Energy, Washington, DC 
(United States)). USDOE, Washington, DC (United States); South- 
ern States Energy Board, Atlanta, GA (United States). 9 Sep 1993. 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. In Second annual clean coal tech- 
nology conference: Proceedings: Volume 2. 529p. Order Number 
DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy’s (DOE) clean coal outreach efforts 
are described. The reason why clean coal technology outreach 
must be an integral part of coal’s future is discussed. It is important 
that we understand the significance of these advances in coal uti- 
lization not just in terms of of hardware but in terms of public 
perception. Four basic premises in the use of coal are presented. 
These are: (1) that coal is fundamentally important to this nation’s 
future; (2) that, despite premise number 1, coal’s future is by no 
means assured and that for the last 10 years, coal has been losing 
ground; (3) that coal’s future hinges on the public understanding of 
the benefits of the public’s acceptance of advanced clean coal tech- 
nology; and (4) hat public acceptance of clean coal technology is 
not going to be achieved through a nationwide advertising program 
run by the Federal government or even by the private sector. It is 
going to be gained at the grassroots level one community at a time, 
one pliant at a time, and one referendum at a time. The Federal 
government has neither the resources, the staff, nor the mandate 
to lead the charge in those debates. What is important is that the 
private sector step up to the plate as individual companies and an 
individual citizens working one-on-one at the community level, 
one customer, one civic club, and one town meeting at a time. 


17739 (CONF-9309152-Vol.2, pp. 497-508) EPRI outreach 
program approach and accomplishments. Dalton, S.M. (Electric 
Power Research Institute, Palo Alto, CA (United States)). USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annual clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Founded in 1972, EPRI conducts Research and Development 
activities on behalf of the Electric Utility industry in a wide range of 
activities. Since we are funded by over 700 member utilities, the 
challenge of delivery of that information to members is significant. 
Our outreach program is tailored to the industry, and uses tradi- 
tional means such as printed media, as well as electronic media of 
all types. More and more the term delivery means working with the 
membership, to reduce the risk in early application of advanced 
technology. EPRI’s participation in the DOE Clean Coal Technology 
program is reflective of that type of project, and represents a good 
example of participation in collaborative R&D. This paper 
supplements the Panel discussion on Clean Coal Technology De- 
ployment/Technology Transfer/Outreach. 


17740 (CONF-9309152—Vol.2, pp. 509-518) CCT deployment 
considerations. Yamagata, B. (Clean Coal Technology Coalition, 
Washington, DC (United States)). USDOE, Washington, DC (United 
States); Southern States Energy Board, Atlanta, GA (United 
States). 9 Sep 1993. From 2. annual clean coal technology confer- 
ence; Atlanta, GA (United States); 7-9 Sep 1993. In Second annual 
clean coal technology conference: Proceedings: Volume 2. 529p. 
Order Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 


The deployment of Clean Coal Technologies (CCT) is discussed 
by asserting that in the case of commercializing CCT, the govern- 
ment's involvement should not stop at the demonstration gate. Two 
areas in this regard are described. First, the need for the domestic 
DOE CCT Program to focus on the domestic deployment of 
demonstrated technologies, and second, the need to recognize 
that to participate in the phenomenal growth of international power 
markets through use of clean coal or advanced coal technologies 
an aggressive partnering between the government and industry to 
demonstrate technologies abroad will be required. The Clean Coal 
Technology Coalition’s (CCT) primary mission has been to promote 
the development and use of CCTs. The CCT is a strong advocate 
for the DOE CCT Program and applauds the Department's and in- 
dustry’s success at developing many coal-based technologies. By 
current design, the DOE program is said to go no further than the 
initial demonstration of a technology. Since the inception of CCT in 
1986, the Coalition has advocated the need to pursue a partner- 
ship with government in which more than one demonstration of the 
same or similar technology is supported by the clean coal program. 
Only in this way can one be assured of widespread acceptance of 
any given technology. There exists a gap (call it a “risk gap”) 
between CCTs that have been successfully demonstrated (and pre- 
sumably available for commercial use) and their widespread 
commercial use. A technology matrix has been developed in which 
the developmental status of a variety of clean coal technologies is 
demonstrated. While still too early to pass judgment, it appears 
that while success is being achieved in demonstrating advanced 
coal technologies, the market place - for several reasons - is not, 
indeed may have no plans, to adopt these technologies. 


17741 (CONF-9309152—Vol.2, pp. 521-534) Implementing 
section 1332, Energy Policy Act of 1992. Atwood, T. (Office of 
Clean Coal Technology, Washington, DC (United States)). USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annual clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sections 1332 Clean Coal Technology, and 1608 Environmental 
Technology of the Energy Policy Act of 1992 (EPACT) describe two 
technology Transfer Programs for creating jobs and reducing the 
trade deficit for the US, through providing financial assistance for 
projects to improve energy efficiency and reduce environmental 
emissions including “Greenhouse Gases.” These projects are to be 
located in countries which are supported by the Agency for Interna- 
tional Development (AID) or in countries with an economy in 
transition from a non-market to a market economy. The legislation 
requires a very similar approach for the two programs. Working 
with AID the DOE is to: (1) complete in 150 days an agreement 
with the appropriate US agencies for conducting the program in the 
host countries; (2) issue in 240 days a list of potential projects; (3) 
within one year issue a solicitation and (4) within 120 days after re- 
ceipt of proposals make selection. In addition, the programs are to 
develop a procedure for providing financial assistance to projects 
applying for solicitations in other countries. After an initial consulta- 
tion with US Treasury, Export-import Bank, Overseas Private 
Investment Corp. (OPIC), and AID concerning Organization for 
Economic Cooperative Development rules for export credits, and 
the most appropriate means of financing projects under the Trans- 
fer Programs, it became apparent that, in addition to providing 
financing for projects through DOE programs, a more efficient, eco- 
nomical and prudent approach to implementing a transfer program 
would involve the financing of projects through organizations al- 
ready experienced in the development of overseas investments. 
The program approach for implementation of these technology 
transfer programs is discussed. 
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17742 (CONF-9309152-Vol.2, pp. 539-552) Rosebud 
SynCoal® partnership advanced coal conversion process 
demonstration project. Sheldon, R.W. (Western SynCoal Com- 
pany, Billings, MT (United States)); Heintz, S.J. USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1998. In Second annua! clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Rosebud SynCoal@ Partnership’s Advanced Coal Conversion 
Process (ACCP) is an advanced thermal coal drying process cou- 
pled with physical cleaning techniques to upgrade high-moisture, 
low-rank coals to produce a high-quality, low-sulfur fuel. The coal 
is processed through two vibrating fluidized bed reactors that re- 
move chemically bound water, carboxyl groups, and volatile sulfur 
compound. After drying, the coal is put through a deep-bed strati- 
fier cleaning process to effect separation of the pyrite rich ash. The 
process enhances low-rank western coals with moisture contents 
ranging from 25-55%, sulfur contents between 0.5 and 1.5%, and 
heating values between 5,500 and 9,000 Bt/lb. The upgraded sta- 
ble coal product has moisture contents as low as 1%, sulfur 
contents as low as 0.3%, and heating values up to 12,000 Btu/Ib. 


17743 (CONF-9309152-Vol.2, pp. 617-630) Self-scrubbing 
coal: An integrated approach to clean air. Godfrey, R.L. (Cus- 
tom Coals Corporation, Pittsburgh, PA (United States)). USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annual ciean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Custom Coals advanced coal cleaning plant will be designed 
with a unique blending of existing and new processes to produce 
two types of compliance coals: Carefree Coal and Self-Scrubbing 
Coal. Carefree Coal will be produced by cleaning the coal in a pro- 
prietary dense media cycione circuit utilizing magnetite to remove 
up to 90% of the pyritic sulfur and correspondingly greatly reduce 
the ash. While many utilities can achieve full SO. reduction compli- 
ance with Carefree Coal, others face higher sulfur reduction 
requirements due to the higher sulfur content of their existing fuel 
supplies. For these circumstances, a patented Self-Scrubbing Coa! 
will be produced by taking Carefree Coal and pelletizing limestone- 
based additives with the finest fraction of the clean coal. These 
technologies will enable over 150 billion tons of non-compliance 
U.S. coal reserves to meet compliance requirements. 


17744 


(CONF-9309152—Vol.2, pp. 631-664) The Healy Clean 
Coal Project: Design verification tests. Guidetti, R.H. (TRW Ap- 
plied Technology Division, Redondo Beach, CA (United States)); 


Shepparc’ D.B.; Ubhayakar, S.K.; Weede, J.J.; McCrohan, D.V.; 
Rosendahl, S.M. USDOE, Washington, DC (United States); South- 
ern States Energy Board, Atlanta, GA (United States). 9 Sep 1993. 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. In Second annual clean coal tech- 
nology conference: Proceedings: Volume 2. 529p. Order Number 
DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Healy Clean Coal Project, TRW Inc., the supplier 
of the advanced slagging coal combustors, has successfully com- 
pleted design verification tests on the major components of the 
combustion system at its Southern California test facility. These 
tests, which included the firing of a full-scale precombustor with a 
new non-storage direct coal feed system, supported the design of 
the Healy combustion system and its auxiliaries performed under 
Phase 1 of the project. Two 350 million BTU/hr combustion systems 
have been designed and are now ready for fabrication and erec- 
tion, as part of Phase 2 of the project. These systems, along with a 
back-end Spray Dryer Absorber system, designed and supplied by 
Joy Technologies, will be integrated with a Foster Wheeler boiler 
for the 50 MWe power plant at Healy, Alaska. This paper describes 
the design verification tests and the current status of the project. 


17745 (DOE/PC/88654-T7) Combustion characterization of 
beneficiated coal-based fuels: Quarterly report No. 7, October 
1990—December 1990. Hargrove, M.J.; Chow, O.K.; Nsakala, N.Y. 


2 ERA Vol. 19, No. 7 


Combustion Engineering, inc., Windsor, CT (United States). Feb 
1991. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC88654. Order Number 
DE94010262. Source: OSTI; NTIS; GPO Dep. 

During the fourth quarter of 1990, the following technical 
progress was made: (1) Calculated the kinetic characteristics of 
chars from the combustion of microbubble flotation beneficiated 
products; (2) continued drop tube combustion tests of the spherical 
oil agglomeration beneficiated products; (3) analyzed the data from 
three (MIT) pilot-scale combustion tests of the Upper Freeport feed 
coal; and (4) continued analyses of the data from the CE pilot- 
scale tests of nine fuels. 


17746 (DOE/PC/91283-T10) Liquid chromatographic analy- 
sis of coal surface properties: Quarterly progress report, 
October-December 1993. Kwon, K.C.; Rigby, R.R. Tuskegee 
Univ., AL (United States). Dept. of Chemical Engineering. [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91283. Order Number DE94011125. Source: 
OSTI; NTIS; GPO Dep. 

Experiments on flotation of 60-200 mesh treated Illinois No. 6 
coal (PSOC-1539) were performed during the October-December 
period, 1993. The coal was treated with water as well as 20-1000 
ppM aqueous alcohol solutions for 3-24 hours at 150-225°C. Ex- 
periments on flotation of the treated coal were conducted at room 
temperature, using distilled water only as a flotation medium. Flota- 
tion of Illinois No. 6 coal, treated with 0.002-g/min 1000-ppM 
methanol aqueous solution for 3 hours, increases with treatment 
temperatures. Flotation of Illinois No. 6 coal, treated with water for 
3-4 hours, also increases with treatment temperatures. Mass flow 
rates of 1000-ppM methanol aqueous solution, during treating lli- 
nois No. 6 coal with the methanol solution for 3 hours at 225°C, 
increase with decreased flotation of the treated Illinois coal. How- 
ever, mass flow rates of 1000-ppM n-heptanol aqueous solution, 
during treating Illinois No. 6 coal with the solution under the same 
treatment condition, do not affect flotation of the treated coal. Con- 
centrations of alcohols such as methanol and isopropanol in water 
do not affect: flotation of Illinois No. 6 coal treated for 3 hours at 
225°C and 0.002 g/min, whereas concentrations of isopropanol, 
during treating Illinois No. 6 coal with isopropanol aqueous solu- 
tions, increase with decreased flotation of the coal treated for 24 
hours at 225°C and 0.002 g/min. 


17747 (DOE/PC/91283-T11) Liquid chromatographic analy- 
sis of coal surface properties: Quarterly progress report, 
January—March 1994. Kwon, K.C.; Martin, L.L. Tuskegee Univ., 
AL (United States). Dept. of Chemical Engineering. [1994]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91283. Order Number DE94011126. Source: 
OSTI; NTIS; GPO Dep. 

Experiments on flotation of 60-200 mesh treated Illinois No. 6 
coal (PSOC-1539) and Wyodak coal (PSOC-1545) were per- 
formed. The coals were treated with 20-ppM alcohol aqueous 
solutions (soln) for 1-24 hours at the 0.002-g/min mass flow rate at 
225C. Flotation of Illinois No. 6 coal, treated with 1-propanol aque- 
ous solution, increases with treatment durations for the first 10 
hours and then decreases. Flotation of Illinois No. 6 coal, treated 
with isopropanol soln increases with treatment durations for the 
first 18 hours and then levels off. Flotation of Illinois No. 6 coal, 
treated with butanol soln, increases with treatment durations. Flota- 
tion of 1-butanol-treated Illinois No. 6 coal is higher than that of 
t-butanol-treated Illinois No. 6 coal. Flotation of Illinois No. 6 coal, 
treated with 20-ppM-isobutanol 20-ppM-HCl soln, increases with 
treatment durations for the first 10 hours treatment period, and 
then decreases sharply with treatment durations. Flotation of 
Wyodak coal, treated with water only, increases with treatment du- 
rations. Effects of water treatment on flotation of Wyodak coal are 
significantly pronounced compared to Illinois No. 6 coal. 


17748 (DOE/PC/91283-T12) Floatabilities of treated coal in 
water at room temperature: Annual topical report, September 
1992—-August 1993. Kwon, K.C. (Tuskegee Univ., AL (United 
States). Dept. of Chemical Engineering); Rohrer, R.L.; Lai, R.W.; 
Finseth, D.H. Tuskegee Univ., AL (United States). Dept. of Chemi- 
cal Engineering. [1993]. 23p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract FG22-91PC91283. Order Num- 
ber DE94011776. Source: OSTI; NTIS; GPO Dep. 

This report contains a research paper entitled “Floatability of 
Treated Coal in Water at Room Temperature.” Experimental data 
on equilibrium adsorption loadings of probe compounds on coal, 
and flotation of raw coals as well as treated coal were obtained, 
using Illinois No. 6 coal (PSOC-1539), Adaville No. 1 coal (PSOC- 
1544), Wyodak coal (PSOC-1545) and Pittsburgh No. 8 coal 
(PSOC-1549). The raw data of this Annual Topical Report are also 
available in the Quarterly Progress Report for the period Aprit-June 
1993 and the Quarterly Progress Report July-September 1993. 


17749 (DOE/PC/92190-T3) Fundamental study of ash for- 
mation and deposition: Effect of reducing stoichiometry: 
Quarterly report No. 3, October 1, 1993-December 31, 1993. 
Helble, J.J. (PS! PowerServe, Andover, MA (United States)); Bool, 
L.E.; Sarofim, A.F.; Zeng, T.; Peterson, T.W.; Gallien, D.; Huffman, 
G.P.; Huggins, F.E.; Shah, N. PS! Technology Co., Andover, MA 
(United States). PowerServe Div. Mar 1994. 78p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93PC92190. Order Number DE94010726. Source: OSTI; NTIS; 
GPO Dep. 

The technical objectives of this project are: (a) to identify the 
partitioning of inorganic coal constituents among vapor, submicron 
fume, and fly ash products generated during the combustion of pul- 
verized coal under a variety of combustion conditions. Fuel lean 
and fuel rich combustion conditions will be considered. (b) To iden- 
tify and quantify the fundamental processes by which the 
transformations of minerals and organically-associated inorganic 
species occurs. Emphasis will be placed on identifying any 
changes that occur as a result of combustion under substoichio- 
metric combustion conditions. (c) To incorporate the effects of 
combustion stoichiometry into an Engineering Model for Ash For- 
mation based upon the understanding developed in (a) and (b). 
When completed, this model will predict the particle size and 
chemical composition distributions of ash formed during the com- 


bustion of pulverized coal under a broad range of conditions. 


17750 (DOE/PC/92205-T5) Bench-scale testing of the 
Multi-Gravity Separator in combination with Microcel: Fifth 
quarterly report, October 1, 1993—-December 31, 1993. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States); 
Carpco, Inc. (United States); Roberts and Schaefer Co., Salt Lake 
City, UT (United States); Consolidation Coal Co., Library, PA 
(United States); Kerr-McGee Coal Corp., Oklahoma City, OK 
(United States). Jan 1994. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC92205. Order 
Number DE94011155. Source: OSTI; NTIS; GPO Dep. 

During the quarter ending December, 31, 1993, the independent, 
combined and long duration testing were completed for both the 
Pittsburgh No. 8 coal and the Illinois No. 6 coal. Overall, the 
project is on schedule and the bulk of the critical work, from a tim- 
ing perspective, is complete. Table 1 summarizes the status of 
major project tasks as of December 31, 1993. Preliminary results 
provide strong evidence that combining the Microcel flotation col- 
umn with the Multi-Gravity Separator has a synergistic effect. 
Overall ash and pyritic sulfur rejections of 75 %, at a 90 % com- 
bustible recovery, were consistently achieved on the Pittsburgh 
No.8 seam coal. On the Illinois No. 6 coal, pyritic sulfur rejections 
over 75 % and combustible recoveries of over 85 % were 
achieved. These results are discussed in this report. Although fur- 
ther analysis is taking place, it is very evident from the results 
presented herein that a well-designed and -operated flotation 
column performs well for ash rejection but not as well for pyrite re- 
jection. It is equally evident that a good fine gravity separator can 
reject pyrite from coal but perform more poorly for ash rejection. 
The concept of combining the best of both units into one circuit 
has therefore been successfully tested in this project. 


17751 (DOE/PC/92246-T3) Development of enhanced sul- 
fur rejection processes: Third quarterly technical progress 
report, April 1, 1993—June 31, 1993. Yoon, R.H.; Luttrell, G.H.; 
Adel, G.T.; Richardson, P.E. Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (United States). 12 Oct 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC22-92PC92246. Order Number DE94011129. Source: 
OSTI; NTIS; GPO Dep. 

Conclusions: Release analyses of Pittsburgh No. 8 and Illinois 
No. 6 coals show that the —28 mesh size fraction is fine enough to 
liberate ash and pyrite. Galvanic coupling with sacrificial anodes 
such as zinc, manganese and aluminum can effectively lower the 
potential of pyrite. This effect is more significant at pH 4.6 than at 
pH 9.2. The most negative pyrite potential is achieved when the 
surface area ratio of anode to pyrite is approximately 4:1. When 
coupled with pyrite at pH 9.2, the zinc anode exhibited unique po- 
tential vs time behavior which is different from that observed with 
manganese and aluminum. This is believed to be related to the 
build- up and break-down of zinc hydroxides on the surface. 
Voltarnmograms of pyrite at pH 9.2 and 4.6 demonstrated that 
pyrite surfaces can be significantly changed by galvanic coupling 
with sacrificial anodes. In flotation tests, metal powders were used 
as galvanic contactors to reduce the potential and depress pyrite. 
The potenial may be low enough to remove sulfur species from the 
surface. Stirred solutions are preferred for the removal of oxidized 
sulfur species by galvanic coupling; oxygen in solution must to be 
depleted prior to the addition of sacrificial anodes to effectively 
lower the pyrite potential. Microflotation studies show that zinc, 
manganese and iron all depress pyrite. Zinc appears to be the 
most effective, followed by manganese and then iron. Voltammetry 
studies indicated that coupling pyrite with zinc, manganese and 
aluminum reduces and desorbs hydrophobic sulfur products on the 
surface of pyrite. 


17752 (DOE/PC/92543-T5) Micro-agglomerate location 
flotation for deep cleaning of coal: Quarterly progress report, 
October 1—December 31, 1993. Chander, S.; Hogg, R. Pennsyl- 
vania State Univ., University Park, PA (United States). Jan 1994. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92543. Order Number DE94011146. Source: 
OSTI; NTIS; GPO Dep. 

We are investigating the use of a hybrid process — Micro- 
agglomerate flotation which is a combination of oil-agglomeration 
and froth flotation. The basic concept is to use small quantities of 
oil to promote the formation of dense micro-agglomerates with min- 
imal entrapment of water and mineral particles, and to use froth 
flotation to extract these micro-agglomerates from the water/ 
dispersed-mineral phase. Since the floating units are agglomerates 
(about 30-50 ym in size) rather than individual coal particles (1-10 
uum) the problems of froth overload and water/mineral carryover 
should be significantly alleviated. Micro-agglomerate flotation has 
considerable potential for the practical deep cleaning of coal on a 
commercial scale. In principle, it should be possible to achieve 
both high selectivity and high yield at reasonable cost. The process 
requires only conventional, off-the-shelf equipment and reagent us- 
age (oil, surfactants, etc.) should be small. There are, however, 
complications. The process involves at least five phases: two or 
more solids (coal and mineral), two liquids (oil and water) and one 
gas (air). It is necessary to maintain precise control over the 
chemistry of the liquid phases in order to promote the interfacial re- 
actions and interactions between phases necessary to ensure 
selectivity. Kinetics as well as thermodynamic factors may be criti- 
cal in determining overall system response. 


17753 (DOE/PC/92546-T6) New concept for coal wettability 
evaluation and modulation: Technical progress report, Jan- 
uary 1, 1994—March 31, 1994. Hu, W. Utah Univ., Salt Lake City, 
UT (United States). [1994]. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-92PC92546. Order 
Number DE94011135. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the new concept for coal surface 
wettability and floatability evaluation and modulation. During this 
quarter the Hallimond-tube tests were conducted for the three 
coals, mineral pyrite, and coal pyrite samples. The kinetic floatabil- 
ity of the five samples have been tested without collector, with 
kerosene and with benzene as collector. The test results indicate 
that there are good agreements between the experimental obser- 
vation and the theoretical assumption hypothesis about the new 
concept of the surface wettability and floatability of the coal and 
pyrite. These test results also show that wettability is incompatib!e 
with floatability. 
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17754 (DOE/PC/92547-T3) Studies of incipient oxidation of 
pyrite for improved rejection: Fifth quarterly technical 
progress report, October 1, 1993-December 31, 1993. Yoon, 
R.H.; Richardson, P.E. Virginia Center for Coal and Minerals Pro- 
cessing, Blacksburg, VA (United States). [1993]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92547. Order Number DE94011151. Source: OSTI; NTIS; 
GPO Dep. 

Oxidation of fresh surfaces of coal- and mineral-pyrite has 
been studied using electrochemical and photoelectrochemical 
techniques. This work was undertaken to better understand the oxi- 
dation processes that cause self-induced flotation of pyrite. Fresh 
surfaces were created by fracturing pyrite in situ, i.e., in solution. 
Chronoamperometry was used to determine the potential at which 
a newly created surface does not show oxidation or reduction cur- 
rents. The “stable” potentials for pyrite are —0.28 V (SHE) at pH 
9.2 and 0 V at pH 4.6. Subsequent cyclic voltammograms show 
the incipient oxidation mechanism that involves the formation of 
sulfur products, which are believed to be hydrophobic. It is shown 
that the lower flotation edge of pyrite coincides with its incipient ox- 
idation potential. The photocurrent generated at fractured pyrite 
surfaces by chopped illumination was used to determine the semi- 
conducting characteristics of the electrodes. The results indicate 
that a spontaneous depletion layer is formed on the fresh surfaces 
of n-type pyrite. The depletion layer is attributed to an intrinsic, 
acceptor-like surface state. Charge storage in this surface state 
pins the band edges over a wide potential range, accounting for 
the metallic-like electrochemical behavior that has been reported 
for pyrite. The existence of an intrinsic surface state is consistent 
with XPS studies on pyrite surfaces prepared in vacuum, which re- 
veal an FeS-like species in the surface region. During this report 
period, all of the data previously obtained has been analyzed in an 
attempt to better understand the mechanism of pyrite flotation with 
respect to its oxidation. The results of this analysis are included in 
this quarterly report. In addition, samples of pyrite from seven dif- 
ferent sources were obtained. In situ fracture, photoelectrochemical 
and cyclic voltammetry studies have been conducted on electrodes 
made from these pyrites. 
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Refer also to citation(s) 17831, 17850, 17882, 17927, 18301, 
18336, 18337, 18422, 18423, 18445, 19002, 19023, 19024, 19136 


17755 (AAA-LIEKKI-L93-1, pp. 249-275) Reactivity and 
fragmentation of low grade solid fuels in fluidized bed gasifi- 
cation. Moilanen, A. (Technical Research Centre of Finland, Espoo 
(Finland). Lab. of Fuel and Process Technology). Aabo Akademi, 
Turku (Finland). Combustion Chemistry Research Group. 1993. 
Projects KTM-LIEKKI 2-1; 2-17. In LIEKKI Combustion Research 
Program: Technical Review 1988-1992. 1004p. Order Number 
DE94763298. Source: OSTI; NTIS. 

The gasification reactivity of low-grade solid fuels was studied 
under atmospheric and pressurized fluidized bed reaction condi- 
tions (temperature range Max. 950 deg C). The reactivity was 
considered to depend mainly on the amount and the properties of 
char formed in pyrolysis, and on fragmentation of char in the bed. 
The reactivity measurements were carried out in a thermobalance 
with wood, black liquor, sulphate soap, and peat, and comparative 
measurements were done with brown coal and coal. Gasification 
reactivities under pressure were measured in steam, carbon diox- 
ide, and gas mixtures containing product gas components (Ho, 
CO). The effect of pyrolysis conditions (pyrolysis temperature and 
heating rate) on reactivity was also included in the studies. A 
microscopic method was developed to study the reaction mecha- 
nisms in char gasification. The fragmentation studies included tests 
carried out in a laboratory test facility, hot tumbling mill, developed 
for the purpose. A coal sample bank for the use of LIEKKI projects 
was established in the project. A study of ash sintering in a flu- 
idized bed was included in the research as a separate assignment 
carried out in Aabo Akademi University. 


17756 (AAA-LIEKKI-L93-1, pp. 473-493) Gasifier gas desul- 
furization at high temperatures and pressures. Konttinen, J. 
(Tampella Power/Enviropower Inc., Tampere (Finland). R and D 
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Center). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 2-13; 2-29. In LIEKK/ 
Combustion Research Program: Technical Review 1988-1992. 
1004p. Order Number DE94763298. Source: OST; NTIS. 

The main objective of the project has been to build arid demon- 
strate a process for high-temperature high-pressure desulfurization 
as a module included in a pressurized integrated gasification com- 
bined cycle process (IGCC) for energy production. With this 
process combination, the gaseous sulfur emissions to the atmos- 
phere could be minimized. The main effort of the LIEKKI project 
No. 2-13 has been to design and construct a 10 MW sulfur re- 
moval pilot unit consisting of high-temperature high-pressure 
(HTHP) fluidized bed type sulfidation and regeneration reactors, at 
the R and D Center of Tampella/Enviropower Inc. at Messukylae, 
Tampere, Finland. The tests with this two-reactor pilot are being 
accomplished with a new sorbent, zinc titanate, which can be re- 
generated continuously. Because of a totally new type of chemical 
process, the process design of the fluidized bed type reactors was 
heavily based on laboratory and bench scale testing of different 
zinc-titanate sorbents. The rates of non-catalytic sulfidation and re- 
generation gas-solid reactions were determined based on TGA 
(Thermogravimetric Analyzer) and fixed-bed tests. The tests at high 
pressure (>20 bar) with the 10 MW sulfur removal pilot unit are 
done under LIEKKI project No. 2-29. Injection of calcium-based 
sorbents into the gasifier for sulfur removal is another aspect of 
HTHP desulfurization being studied in laboratory scale experi- 
ments. These experiments concentrated on the oxidation of 
calcium sulfide to environmentally acceptable calcium suifate. 


17757 (AAA-LIEKKEL93-1, pp. 531-565) Sintering of ash 
during combustion and gasification. Skrifvars, BJ. (Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research 
Group); Hupa, M. Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Projects KTM-LIEKKI 2-20; 2-1. 
In LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

The behavior of mineral matter in various fuels is often a key 
parameter for the fuel thermal conversion process to succeed prop- 
erly. Slagging and fouling of boiler heat exchanger surfaces have 
traditionally been the main problems related to mineral matter. Ag- 
glomeration of bed material and fuel ash has sometimes caused 
problems during both fluidized bed combustion and gasification. In 
this study, we have focused on various sintering mechanisms, 
which we believe are important in two different types of problems 
related to mineral matter: bed sintering in fluidized bed boilers, and 
fouling. Bed sintering has been studied in circulating fluidized bed 
combustors and fluidized bed gasifiers while fouling has been stud- 
ied in 2 different types of boilers: pulping spent liquor recovery 
boilers and pulverized coal fired boilers with limestone injection for 
SO, removal. The main laboratory experiment used is a sintering 
test method, based on compression strength measurements of 
heat-treated cylindrical ash pellets. In the full-scale tests, air-cooled 
probes have been used for collecting short term deposit samples. 
Three sintering mechanisms are identified and considered to occur 
during bed agglomeration in FB-processes, sintering caused by 
partial melting, viscous flow and chemical gas-solid reactions. A 
potential risk for fouling of superheaters in a pulverized coal fired 
unit was found to exist when limestone was injected into the flue 
gas duct for sulfur removal. In the fouling studies of recovery boil- 
ers, different types of solid state sintering mechanisms were 
identified to occur in the flue gas dust. 


17758 (AAA-LIEKKI-L93-1, pp. 791-815) Pressurized fiu- 
idized bed gasification of wood, peat and coal - Research at 
the Otaniemi PFBC/G test facility. Kurkela, E. (Technical Re- 
search Centre of Finland, Espoo (Finland). Lab. of Fuel and 
Process Technology). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Projects KTM-LIEKKI 4-1; 4-1b; 
4-5. In LIEKKI Combustion Research Program: Technical Review 
1988-1992. 1004p. Order Number DE94763298. Source: OSTI; 
NTIS. 

Fluidized bed air gasification of Finnish peat, sawdust and differ- 
ent coals were studied at the Otaniemi Pressurized Fluidized Bed 
Combustion and Gasification (PFBC/G) test facility. The aim of the 
research was to support the development of the simplified IGCC 





processes. A rather wide spectrum of research topics related to the 
potential problem areas of this technology were included in the 
programmes of the two LIEKK! projects realized in 1988-92. The 
formation of different gas impurities was the first of the two main 
topics of the research and the experiments gave a clear picture of 
the typical concentrations of tars and nitrogen compounds in flu- 
idized bed gasification as well as on the potential for in-bed 
desulphurization by calcium-based sorbents. The other main topic 
was the high temperature particulate removal by ceramic candle fil- 
ters, and the fate of alkali metals in gasification, gas cooling and 
filtration. The filters were used in the early experiments mainly in 
the 600-720 deg C temperature range, while the later tests were 
carried out at lower temperatures, after it was noticed that gas 
cooling before filtration was needed to decrease the concentration 
of vapor phase alkali metals. The studied simplified IGCC process 
concept based on air gasification and gas filtration at 400-550 deg 
C seems to be able to meet the gas cleaning requirements of the 
gas turbines. However, the high conversion of fuel nitrogen to am- 
monia with all high volatile feedstocks, and the filter blinding 
problems in wood gasification caused by tars and soot, are 
questions which have to be solved in the future research and de- 
velopment work. 


17759 (CONF-9309152—Vol.2, pp. 553-585) Start-up and 
operation of the ENCOAL mild coal gasification project. Fred- 
erick, J.P. (ENCOAL Corporation, Gillette, WY (United States)); 
McCord, T.G.; Farmayan, W.F. USDOE, Washington, DC (United 
States); Southern States Energy Board, Atlanta, GA (United 
States). 9 Sep 1993. From 2. annual clean coal technology confer- 
ence; Atlanta, GA (United States); 7-9 Sep 1993. In Second annual 
clean coal technology conference: Proceedings: Volume 2. 529p. 
Order Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

ENCOAL Corporation, a wholly owned subsidiary of SMC Mining 
Company, which is a subsidiary of Zeigler Coal Holding Company, 
has completed the start-up and initial operation of its 1000 ton per 
day Liquids from Coal (LFC) plant at Triton Coal Company’s Buck- 
skin Mine near Gillette, Wyoming. The plant has now produced 
several thousands tons of Process Derived Fuel (PDF), an up- 
graded coal product similar to a bituminous coal with very low 
sulfur. In addition, about 5000 bbis. of Coal Derived Liquid (CDL) 
have also been produced. CDL resembles a very low sulfur No. 6 
fuel oil. The plant has completed 15 runs and logged over 1400 
hours of operation on Powder River Basin (PRB) coal. Some major 
pieces of equipment have run for more than 2300 hours. Most of 
the objectives of these runs have been related to plant testing, 
equipment shakedown and data gathering. Small quantities of CDL 
have been shipped to a customer, but no PDF has been delivered. 
It has all been used for laboratory and on site testing. The plant is 
currently shut down for a major modification - the addition of a con- 
tinuous product finishing step that has only been done by batch 
methods so far. 


17760 (CONF-9309152—Vol.2, pp. 667-690) IGCC demon- 
stration project status combustion engineering IGCC 
repowering project. Glamuzina, R.W. (ABB Combustion Engineer- 
ing Systems, Windsor, CT (United States)); Allen, R.J.; Peletz, L.J. 
USDOE, Washington, DC (United States); Southern States Energy 
Board, Atlanta, GA (United States). 9 Sep 1993. From 2. annual 
clean coal technology conference; Atlanta, GA (United States); 7-9 
Sep 1993. In Second annual clean coal technology conference: 
Proceedings: Volume 2. 529p. Order Number DE94004378. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This demonstration project was originally conceived as the re- 
powering of an existing plant facility, the Lakeside Station in 
Springfield, Illinois. The Owner, City Water, Light and Power 
(CWL&P), has removed five of the original boilers and three of the 
original turbines. The buildings have had asbestos insulation re- 
moved and the interiors have been prepared for the construction of 
a single Integrated Gasification Combined Cycle (IGCC) process 
train that will generate a net output of 60 megawatts. The plant 
consists of a combined cycle (gas turbine, heat recovery steam 
generator, steam turbine) power train located in the existing build- 
ings and a coal gasification system in a new building. The 
gasification system contains ABB CE’s air-blown, entrained flow, 
two stage gasifier, an advanced hot gas desulfurization system by 
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General Electric Environmental Services, Inc. and the necessary 
auxiliary systems. The plant is designed to produce a nominal 60 
MW net output with an ambient air temperature of 95°F and a 
cooling water temperature of 89°F on either Natural Gas or Illinois 
No. 5 coal. 


17761 (CONF-9309152-Vol.2, pp. 691-706) Pinon Pine IGCC 
project status. Higginbotham, E.B. (Sierra Pacific Power Com- 
pany, Revo, NV (United States)); Lamarre, L.J.; Glazer, M. 
USDOE, Washington, DC (United States); Southern States Energy 
Board, Atlanta, GA (United States). 9 Sep 1993. From 2. annual 
clean coal technology conference; Atlanta, GA (United States); 7-9 
Sep 1993. In Second annual clean coal technology conference: 
Proceedings: Volume 2. 529p. Order Number DE94004378. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sierra Pacific Power Company (SPPCo) intends to build the 
Pinon Pine Power Project, an integrated coal gasification combined 
cycle (IGCC) pliant at its Tracy Power Station near Reno, Nevada. 
The plant will burn approximately 800 tons of coal per day to gen- 
erate electricity in a base load application. The Pinon Project was 
séiccted by the U.S. Department of Energy (DOE) for funding un- 
der Round IV of the Clean Coal Technology Program. The project 
will demonstrate the use of the KRW agglomerating fluidized bed 
gasifer operating in the air blown mode. Hot gas cleanup consist- 
ing of particulate and sulfur removal will also be demonstrated. The 
Cooperative Agreement between SPPCo and the DOE was exe- 
cuted in August 1992. Foster Wheeler USA Corporation (FWUSA) 
will provide engineering and construction management services. 
The M.W. Kellogg Company (MWK) will provide engineering of the 
gasifer and hot gas cleanup systems. A discussion of project 
progress since the 1992 Clean Coal Technology Conference, de- 
sign and economic considerations, and current project status is 
presented. 


17762 (CONF-9309152—Vol.2, pp. 707-716) The Wabash 
River coal gasification repowering project program update. 
Amick, P. (Destec Engineering Inc., Houston, TX (United States)): 
Cook, J. USDOE, Washington, DC (United States); Southern 
States Energy Board, Atlanta, GA (United States). 9 Sep 1993. 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. In Second annual clean coal tech- 
nology conference: Proceedings: Volume 2. 529p. Order Number 
DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

PSI Energy, Inc. and Destec Energy, Inc., are participating in the 
Department of Energy (DOE) Clean Coal Technology Program to 
demonstrate coal gasification repowering of an existing generating 
unit affected by the Clean Air Act Amendments (‘CAAA’). A Clean 
Coal Round IV selection, the project will demonstrate integration of 
the existing station steam turbine generator and auxiliaries, the 
new combustion turbine generator, heat recovery steam generator 
tandem and the coal gasification facilities to achieve improved effi- 
ciency and reduced installation costs. The Wabash Project 
achieved several significant milestones in the second quarter of 
1993, including certification by the Indiana Utility Regulatory Com- 
mission, and receipt of the air permit from the Indiana Department 
of Environmental Management. The Department of Energy com- 
pleted the Environmental Assessment in this period as well, and 
issued a Finding-of-No-Significant-Ilmpact for the Wabash Project. 


17763 (CONF-9309152-Vol.2, pp. 717-731) Tampa Electric 
Company integrated gasification combined cycle system. 
Pless, D.E. (TECO Power Services, Tampa, FL (United States)). 
USDOE, Washington, DC (United States); Southern States Energy 
Board, Atlanta, GA (United States). 9 Sep 1993. From 2. annual 
clean coal technology conference; Atlanta, GA (United States); 7-9 
Sep 1993. In Second annual clean coal technology conference: 
Proceedings: Volume 2. 529p. Order Number DE94004378. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tampa Electric Company (TEC) is starting detailed engineering 
for its new Polk Power Station Unit No. 1. This will be the first unit 
at a new site in Polk County, Florida, just east of Tampa. We will 
use Integrated Gasification Combined Cycle (IGCC) Technology. 
The unit will utilize oxygen-blown entrained-flow coal gasification, 
along with combined cycle technology, to provide nominal 250MW 
(net) generation. The project is partially funded by the U.S. Depart- 
ment of Energy (DOE) under Round III of its Clean Coal Technology 


ERA Vol. 19, No. 7 5 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


Program. Use of a new hot gas clean-up system will highlight this 
demonstration of IGCC technology on a commercial scale. 


17764 (CONF-9309152-Vol.2, pp. 733-751) Clean Coal 
Power at Toms Creek. Schmid, M.R. (Tamco Power Partners, 
Williamsport, PA (United States)). USDOE, Washington, DC (United 
States); Southern States Energy Board, Atlanta, GA (United 
States). 9 Sep 1993. From 2. annual clean coal technology confer- 
ence; Atlanta, GA (United States); 7-9 Sep 1993. In Second annual 
clean coal technology conference: Proceedings: Volume 2. 529p. 
Order Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

On October 20, 1992 the US Department of Energy (DOE), 
through the Morgantown Energy Technology Center, entered into 
Cooperative Agreement DE-FC-21-93MC92444 with TAMCO 
Power Partners to implement the Toms Creek Integrated Gasifica- 
tion Combined - Cycle Demonstration Project. The process design 
is proceeding as scheduled, and a draft Environmental Information 
Volume has been produced. The overall project schedule, however, 
may have to be adjusted when the Power Sales Agreement has 
been finalized. 


17765 (CONF-9309257—3) Mitigating crosslinking reactions 
through preconversion strategies: [Quarterly report, October— 
December 1993]. McMillen, D.F.; Manion, J.A.; Malhotra, R. SRI 
International, Menlo Park, CA (United States). [1993]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91044. From Coal liquefaction and gas conversion con- 
tractor's review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. Order Number DE94012309. Source: OSTI; NTIS; GPO 
Dep. 

Liquefaction is generally achieved by heating coals with a donor 
solvent and, preferably, with a catalyst and hydrogen pressure at 
temperatures around 425°C. Attempts to achieve higher conver- 
sion by simply using higher temperatures often lead to colting and 
lower liquid yields. Furthermore, retrograde reactions can lead to 
crosslink formation (particularly in the case of low-rank coals) even 
before nominal liquefaction conditions are reached. Thus, besides 
the bond cleavage reactions that lead to disintegration of the coal 
matrix, there are also retrogressive reactions that lead to the for- 
mation of new refractory linkages. In many instances, conversion 
appears to be limited by these retrogressive reactions more than 
by any inherent lack of reactivity of the coal. Oxygen functions in 
general and specifically carboxylic acids and phenols, have been 
implicated as important in the retrograde reactions of coals. Fur- 
thermore, phenols severely hamper the processability of coals both 
during liquefaction and during subsequent catalytic upgrading. 
Thus, substantial benefits could be realized if coals were even par- 
tially deoxygenated before liquefaction. Ideally, this deoxygenation 
would be achieved in a preconversion step, before widespread ret- 
rogression occurs. Deoxygenation of phenols is chemically the 
most difficult heteroatom removal to achieve, particularly for het- 
erogenous systems, where access of a solid catalyst (even if very 
finely divided) to the depth of an organic matrix is quite limited. 
Thus, pretreatments that can effectively deoxygenate phenols or 
decarboxylate without the attendant crosslinking constitute a tech- 
nical challenge whose resolution would greatly facilitate upon of 
coal through direct liquefaction. 


17766 


(DOE/FTR-94006517) Travel to Canada for a project 
meeting on advanced direct coal liquefaction: Foreign trip re- 
port, January 18-21, 1994. Kornfeld, S. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 8 Feb 1994. 9p. Sponsored 


by USDOE, Washington, DC (United States). Order Number 
DE94006517. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of the trip was to review progress and plan remain- 
ing research activities under the contract titled “Advanced Direct 
Coal Liquefaction Concepts” and to tour the Alberta Research 
Council’s Devon facilities, which are located near Edmonton. The 
contract, DE-AC22-92PC91050, was awarded on July 30, 1992 
jointly to the Canadian Energy Developments, Inc. and the Alberta 
Research Council. This 24-month contract, with a total cost of 
$1,686,762 is 30 percent cost shared by the Canadian Energy De- 
velopments, Inc. and the Alberta Research Council. The objective 
of this research is to develop a new approach to liquefaction that 
generates an all distillate product slate at reduced cost. The Cana- 
dian Energy Developments, Inc. and the Alberta Research Council 
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have successfully demonstrated their Advanced Concept. Their 
concept includes the use of a carbon monoxide atmosphere in the 
first stage of liquefaction. Counter flow reactors were used for both 
the first and second stages of liquefaction in bench-scale tests us- 
ing Black Thunder subbituminous coal. Although the results were 
not reproduced, coal conversions of 91.6 to 93.4 percent with oil 
yields of 68.8 to 82.8 percent were observed. Sodium aluminate 
was used for the first stage shift catalyst, and ammonium molyb- 
date sulfided with carbon disulfide was used for the second stage. 


17767 (DOE/FTR-94007912) USDOE-Japan ministry of in- 
ternational trade and industry (MITI) meetings on SO, NO, 
processes and coal liquefaction: Foreign trip report, January 
10-24, 1994. McGurl, G.; Farcasiu, M.; Cugini, A. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1994]. 17p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94007912. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This trip included the international Workshop on Novel Technolo- 
gies for De-SOx and De-NOx in Flue Gas and the Atmosphere, the 
Tenth Annual Joint Technical Meeting on Coal Liquefaction and 
Coal Liquefaction Materials, and meetings of subcommittees on 
Coal Liquefaction and Coal Liquefaction Materials. The subcommit- 
tee meetings resulted in completion of annual implementation plans 
for 1994. At the joint Coordinating Committee meeting, dates and 
locations were selected for the 1994 meetings of the Joint Coordi- 
nating Committee and the Technical meetings. Agreement in 
principle was reached on the 1994 implementation plans. The 
Japanese members of the Coordinating Committee will sign these 
documents, and they will then be forwarded to the US for signature 
by the US members of the Coordinating Committee. The technical 
meetings in Coal Liquefaction and Materials for Coal Liquefaction 
were completed with excellent presentations made by personnel 
from both countries. Following the meetings there were technical 
tours of the Japan Steel Works, Tomatou-Atsuma Power station, 
Japan Microgravity Center, and the 150 ton per day coal liquefac- 
tion pilot plant being constructed by NEDO. The 150 ton per day 
pilot plant is approximately 70 percent complete. Significant coop- 
eration has been accomplished between the United States and 
Japan in both coal liquefaction and material development through 
visits, meetings, and collaborative research. Although the United 
States currently holds a slight edge over the Japanese in both 
technologies, the gap is narrowing due to their large budget alloca- 
tion for the past several years. The trip provided on-site verification 
of their advancement in both process development (construction Of 
the 150 ton per day coal liquefaction pilot plant) and materials (the 
sintered diamond coated let-down valve). 


17768 (DOE/MC/24116-3097) Development of an _  ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, January 2, 1992- 
March 31, 1992. O’Neal, G.W. Coal Technology Corp., Bristol, VA 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-87MC24116. Order Num- 
ber DE94004231. Source: OSTI; NTIS; GPO Dep. 

Seventeen continuous coke tests were completed. Efforts to pro- 
duce coke from lower rank non-coking coal resulted in a coke with 
1/3 less crush strength. This lower quality coke made from cheaper 
coal may have value as a partial charge in a blast furnace. A coke 
strength increase of 80% was obtained by curing the coke at 
850°F for one hour prior to the normal cure of 1 > hours at 
1832°F. Sixteen CMGU test runs were made using 13 different 
coals. A test run of 12 hours without problems was included. De- 
sign of the gas heaters for the screws was completed and the 
heaters will be shipped near the end of May 1992. Operations of 
the CMGU condensers were improved by preheating to above 
212°F before starting a coal feed. Installation of the screw heaters 
and improved condenser performance will permit operating the 
CMGuU at the design capacity of 1000 Ibs coal/hour. 


17769 (DOE/MC/24116-3255) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, July 1, 1992- 
September 30, 1992. O'Neal, G.W. Coal Technology Corp., Bristol, 
VA (United States). [1992]. 8p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract AC21-87MC24116. Order Num- 
ber DE94004229. Source: OSTI; NTIS; GPO Dep. 

The coke reactivity test furnace was installed and checked. De- 
sign of a long lasting reaction vessel is underway with emphasis 
on material of construction for elevated temperatures. Development 
of a formed coke formula is continuing in preparation of a 70 
pound sample for evaluation by a major conventional coke pro- 
ducer. Ten CMGU test runs were made. Most of the quarter was 
used to replace the pyrolyzer screws, check-out the screws’ pulse 
burners, and replace the screws’ stub shafts. The objective of the 
determination of the pyrolyzer maximum capacity with the internal 
screws’ heaters should be achieved in October 1992. 


17770 (DOE/MC/24116-3267) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, April 1, 1992- 
June 30, 1992. O'Neal, G.W. Coal Technology Corp., Bristol, VA 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-87MC24116. Order Num- 
ber DE94004230. Source: OSTI; NTIS; GPO Dep. 

Seventeen continuous coke tests were completed. Efforts to pro- 
duce coke from lower rank non-coking coal resulted in a coke with 
1/3 less crush strength. This lower quality coke made from cheaper 
coal may have value as a partial charge in a blast furnace. A coke 
strength increase of 80% was obtained by curing the coke at 
850°F for one hour prior to the normal cure of 1 > hours at 
1832°F. Sixteen CMGU test runs were made using 13 different 
coals. A test run of 12 hours without problems was included. De- 
sign of the gas heaters for the screws was completed and the 
heaters will be shipped near the end of May 1992. Operations of 
the CMGU condensers were improved by preheating to above 
212°F before starting coal feed. Installation of the screw heaters 
and improved condenser performance will permit operating the 
CMGU at the design capacity of 1000 Ibs coaVhour. 


17771 (DOE/MC/24116-3700) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, October-— 
December 1993. O’Neal, G.W. Coal Technology Corp., Bristol, VA 
(United States). Feb 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-87MC24116. Order 
Number DE94004097. Source: OSTI; NTIS; GPO Dep. 

Formed coke experiments to select suitable binder coals were 
completed. Of five different candidates, a metallurgical coal blend 
from Koppers and a Sewell Seam coal were found to be good 
binder coals. Petrographic analysis of the binder coals were used 
in making the sections. Design of a 1000 pounds per hour continu- 
ous formed coke pilot plant is under way. Used equipment will be 
used wherever possible to lower the cost. Six pyrolyzer test runs 
were completed. Plugging of the shell and tube light oils condenser 
occurred for long test runs. A new spray contact condenser is be- 
ing installed on the pyrolyzer using the original tar trap. Circulating 
coal liquids should dissolve tars and prevent plugging. 


17772 (DOE/MC/25038-3457) Sampling and analyses re- 
port for December 1992 semiannual postburn sampling at the 
RMI UCG Site, Hanna, Wyoming. Lindblom, S.R. University of 
Wyoming Research Corp., Laramie, WY (United States). Western 
Research Inst. Mar 1993. 124p. Sponsored by USDOE, Washing- 
ton, DC (United States);Gas Research Inst., Chicago, IL (United 
States). DOE Contract FG21-88MC25038. Contract 5087-253-1619. 
Order Number DE94000001. Source: OSTI; INIS; NTIS; GPO Dep. 

During December 1992, groundwater was sampled at the site of 
the November 1987—February 1988 Rocky Mountain 1 underground 
coal gasification test near Hanna, Wyoming. The groundwater in 
near baseline condition. Data from the field measurements and an- 
alyzes of samples are presented. Benzene concentrations in the 
groundwater are below analytical detection limits (<0.01 mg/L) for 
all wells, except concentrations of 0.016 mg/L and 0.013 mg/L in 
coal seam wells EMW-3 and EMW-1, respectively. 


17773 (DOE/MC/27226-3469) Development of Biological 
Coal Gasification (MicGAS Process): Topical report, July 
1991-February 1993. Srivastava, K.C. ARCTECH, Inc., Chantilly, 
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VA (United States). Jun 1993. 91p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-90MC27226. 
Order Number DE94000008. Source: OSTI; NTIS; GPO Dep. 

Laboratory and bench scale reactor research carried out during 
the report period confirms the feasibility of biomethanation of Texas 
lignite (TxL) and some other low-rank coals to methane by specifi- 
cally developed unique anaerobic microbial consortia. The data 
obtained demonstrates specificity of a particular microbial consor- 
tium to a given lignite. Development of a suitable microbial 
consortium is the key to the success of the process. The Mic-1 
consortium was developed to tolerate higher coal loadings of 1 and 
5% TxL in comparison to initial loadings of 0.01% and 0.1% TxL. 
Moreover, the reaction period was reduced from 60 days to 14 to 
21 days. The cost of the culture medium for bioconversion was re- 
duced by studying the effect of different growth factors on the 
biomethanation capability of Mic-1 consortium. Four different bench 
scale bioreactor configurations, namely Rotating Biological Contac- 
tor (RBC), Upflow Fluidized Bed Reactor (UFBR), Trickle Bed 
Reactor (TBR), and Continuously Stirred Tank Reactor (CSTR) 
were evaluated for scale up studies. Preliminary results indicated 
highest biomethanation of TxL by the Mic-1 consortium in the 
CSTR, and lowest in the trickle bed reactor. However, highest 
methane production and process efficiency were obtained in the 
RBC. 


17774 (DOE/PC/79812-T16) Bench-Scale Co-Processing. 
Piasecki, C.A.; Gatsis, J.G.; Fullerton, H.E. UOP, Inc., Des Plaines, 
IL (United States). 8 Nov 1993. 59p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-87PC79812. 
Order Number DE94005022. Source: OSTI; NTIS; GPO Dep. 

This topical report is the first for the UOP Bench-Scale Co- 
processing contract. The objective of this contract is to extend and 
optimize the UOP single-stage, slurry-catalyzed co-processing 
scheme. UOP co-processing uses a single-stage, slurry-catalyzed 
scheme in which petroleum vacuum resid and coal are simultane- 
ously upgraded to a high-quality synthetic oil. A highly active, 
well-dispersed catalyst permits operations at moderate- and high- 
severity reaction conditions with minimum detrimental thermal 
reactions. In this process, finely ground coal, petroleum resid, and 
catalyst are mixed, combined with hydrogen, and then directed to a 
single-stage reactor, where the simultaneous upgrading of the 
petroleum resid and coal occurs. The reactor effluent is directed to 
a series of separators, where a hydrogen-rich gas is recovered and 
recycled back to the reactor inlet. The balance of the material is 
sent to a series of separators, where the light gasses, light oil, vac- 
uum gas on (VGO), catalyst, unconverted coal, ash, and residues 
are recovered. The catalyst is recycled back to the reactor. The 
UOP co-processing scheme is designed to be integrated into a 
conventional petroleum refinery; the hydrocarbon products from the 
co-processing unit will be sent to the refinery for final upgrading to 
finished products. A major focus of this contract is to investigate 
ways to reduce the catalyst and catalyst recovery costs and im- 
prove the overall economics of the process. This report documents 
the work completed under Task 2.0, Laboratory Support. The over- 
all objective of Task 2.0 was to obtain and characterize the 
feedstocks for the contract and to provide a screening mechanism 
to test new catalyst systems prior to testing in the continuous pilot 
plant. The main elements of the experimental program for task 2.0 
include: Feedstock procurement and analysis; catalyst improve- 
ments; and catalyst recycle screening. 


17775 (DOE/PC/88818-T4) Catalytic Two-Stage Liquefac- 
tion (CTSL™) process: Laboratory scale studies modelling and 
technical assessment: Final report, [October 1, 1988—June 30, 
1993]. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Popper, G.A.; 
Smith, T.O. Hydrocarbon Research, Inc., Princeton, NJ (United 
States). Jun 1993. 217p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88818. Order Number 
DE94007958. Source: OSTI; NTIS; GPO Dep. 

Reported herein are the details and results of Laboratory-Scale 
experiments using sub-bituminous and bituminous coal concluded 
at Hydrocarbon Research, Inc., under DOE Contract No. AC22- 
88PCB8818 during the period October 1, 1988 to June 30, 1993. 
The work described in this report is primarily concerned with tests 
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on a Laboratory Scale primarily using microautoclaves. Experi- 
ments were conducted evaluating coal, solvents, start-up oils, 
catalysts, thermal treatments, C02 addition and sulfur compound 
effects. Other microautoclave tests are included in the companion 
topical reports for this contract, DE-88818-TOP-01 & 02 on Sub- 
Bituminous and Bituminous Bench-Scale and PDU activities. In 
addition to the Laboratory Scale Studies, kinetic data and model- 
ling results from Bench-Scale and Microautoclave tests are 
interpreted and presented along with some economic updates and 
sensitivity studies. 


17776 (DOE/PC/89868-T1) Development of improved iron 
Fischer-Tropsch catalysts: Final technical report: Project 6464. 
Bukur, D.B. (Texas A and M Univ., College Station, TX (United 
States). Dept. of Chemical Engineering); Ledakowicz, S.; Koranne, 
M. Texas A and M Univ., College Station, TX (United States). Re- 
search Foundation. 28 Feb 1994. 340p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89868. 
Order Number DE94010253. Source: OSTI; NTIS; GPO Dep. 

Despite the current worldwide oil glut, the United States will ulti- 
mately require large-scale production of liquid (transportation) fuels 
from coal. Siurry phase Fischer Tropsch (FT) technology, with its 
versatile product slate, may be expected to play a major role in 
production of transportation fuels via indirect coal liquefaction. 
Texas A&M University (TAMU) with sponsorship from the US De- 
partment of Energy, Center for Energy and Mineral Resources at 
TAMU, Texas Higher Education Coordinating Board, and Air Prod- 
ucts and Chemicals, Inc., has been working on development of 
improved iron FT catalysts and characterization of hydrodynamic 
parameters in two- and three-phase bubble columns with FT de- 
rived waxes. Our previous studies have provided an improved 
understanding of the role of promoters (Cu and K), binders (silica) 
and pretreatment procedures on catalyst activity, selectivity and 
longevity (deactivation). The objective of the present contract was 
to develop improved catalysts with enhanced slurry phase activity 
and higher selectivity to liquid fuels and wax. This was accom- 
plished through systematic studies of the effects of pretreatment 
procedures and variations in catalyst composition (promoters and 
binders). The major accomplishments and results in each of these 
two main areas of research are summarized here. 


17777 (DOE/PC/89869-TS) Development of a stable cobalt- 
ruthenium Fischer-Tropsch catalyst: Technical progress report 
No. 10, January 1, 1992—March 31, 1992. Frame, R.R.; Gala, 
H.B. UOP, Inc., Des Plaines, IL (United States). [1992]. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89869. Order Number DE94005049. Source: OSTI; 
NTIS; GPO Dep. 

In this report, and the three before it, progress has been re- 
viewed toward finding a support for cobalt/ruthenium-based 
Fischer-Tropsch catalysts. Of the support materials investigated 
three have so far shown promise: magnesium oxide, carbon and 
50/50 alumina/stitania. However, as yet catalysts supported on these 
three materials have proven inferior to the reference TC 211 Y 
zeolite-supported catalyst with regard to both activity and selectiv- 
ity. Ruthenium is considered to be a promoter of activity, however, 
if this effect is manifested in the experimental catalysts it is not 
enough to make the catalysts more active than the ruthenium-free 
reference catalyst. The advantages due to reverse micelle are, so 
far, minimal at best. When the experimental catalysts were oper- 
ated at higher conversions through evaluation at Conditions 2 and 
3, the magnesium oxide-supported catalysts appeared to be closest 
to the desired low methane selectivity of the reference catalyst at 
similar conversion. The catalysts prepared on the above supports 
were not superior to the reference catalyst TC 211. Since the main 
objective of the current contract is to determine whether cobalt/ 
ruthenium catalysts can be prepared which are superior to cobalt 
only catalysts, the Y zeolite support will be used in the future. In 
this special Y zeolite-derived support crystallite size is controlled by 
the pore size distribution. Thus, the catalyst development objective 
of controlling the crystallite size will be achieved. In the following 
quarters, work carried out on the cobalt and cobalt/ruthenium cata- 
lysts supported on the Y zeolite-derived support will be reported. 


17778 (DOE/PC/89869-T10) Development of a_ stable 
cobalt-ruthenium Fischer-Tropsch catalyst: Technical progress 
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report No. 11, April 1, 1992—June 30, 1992. Frame, R.R.; Gala, 
H.B. UOP, Inc., Des Plaines, IL (United States). [1992]. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89869. Order Number DE94005050. Source: OSTI; 
NTIS; GPO Dep. 

Four new catalysts were prepared and screened during this re- 
porting period. They were compared to a reference Co-based 
catalyst (TC 211) which was developed under a previous DOE con- 
tract No. AC22-84PC 10028. The reference catalyst was prepared 
on a special steamed and acid-washed Y zeolite support. The four 
new catalysts were prepared on a commercial product which is a 
specially-prepared Y zeolite. A special solvent was used to impreg- 
nate contract to a division of Union Carbide which is now part of 
UOP. Catalyst TC 211 was prepared by impregnating metals onto 
a laboratory steamed and acid-washed Y zeolite. A special impreg- 
nation solvent was used. At similar operating conditions, the four 
catalysts tested were less active and more selective to methane 
than the reference catalyst. A temperature change was made in the 
testing of these four catalysts (condition 1 to condition 2) to obtain 
conversions comparable to that obtained with the reference cata- 
lyst. Higher methane selectivity was noted for these catalysts when 
comparisons were made at similar conversion levels. When the 
new catalysts were evaluated at different conversions resulting from 
changes in feed rate at the same temperature (condition 2 to con- 
dition 3) high methane selectivity persisted. Thus these catalysts 
did not exhibit the expected lower methane selectivity at higher 
conversion. The four catalysts tested were intrinsically more selec- 
tive to methane than the reference catalyst. They were, however, 
similar to the reference catalyst in their low selectivity to alcohols 
(Table 5). Of the four catalysts, catalyst 6531-161 which contained 
ruthenium appeared to be the most selective for methane. 


17779 (DOE/PC/8986S-T11) Development of a_ stable 
cobalt-ruthenium Fischer-Tropsch catalyst: Technical progress 
report No. 12, July 1, 1992-September 30, 1992. Frame, R.R.; 
Gala, H.B. UOP, Inc., Des Plaines, IL (United States). [1992]. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89869. Order Number DE94005051. Source: 
OSTI; NTIS; GPO Dep. 

The fixed bed pilot plant, the catalyst testing procedure, and the 
calculations for conversion and selectivities were previously de- 
scribed in the technical progress report covering the period of 3/16/ 
88 to 6/16/88 for Contract DE-AC22-87PC79812. Conversions and 
hydrocarbon selectivities were calculated using data from an on- 
line gas chromatography (GC) analyzer. Alcohol selectivities were 
calculated using data from an on-line boiling point GC analyzer 
which analyzed the liquid product. The catalysts were prepared via 
the steps of impregnation, calcination, and reduction on a special 
Y-zeolite-derived support. The impregnation step consisted of 
evaporation of metal salts on to the support from an aqueous solu- 
tion. For one catalyst (No. 6531-188) the metal salts were 
evaporated on to the support from a reverse micelle solution con- 
taining the metal salts. All the catalysts were calcined for four 
hours at 450°C. The calcined catalysts were loaded in the reactor 
with a diluent (usually quartz sand) and reduced in-situ for four 
hours in flowing hydrogen at 350°C. The diluent helps in the re- 
moval of heat from the very exothermic Fischer-Tropsch reaction. 
The catalyst preparation method is summarized in detail in Figure 
1. For catalyst testing runs discussed in this report and not sum- 
marized previously in earlier reports, rum summary plots of 
conversions and selectivities vs hours-on-stream are attached in 
Appendix A. Catalyst compositions are shown in Table 2 and sum- 
mary performance data are shown in Tables 3 and 4. 


17780 (DOE/PC/89869-T12) Development of a_ stable 
cobalt-ruthenium Fischer-Tropsch catalyst: Technical progress 
report No. 13, October 1, 1992—December 31, 1992. Frame, 
R.R.; Gala, H.B. UOP, inc., Des Plaines, IL (United States). [1992]. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89869. Order Number DE94005052. Source: 
OSTI; NTIS; GPO Dep. 

Four new catalysts (No. 6531-194, -196, -202, and -204) were 
prepared using steamed, acid-washed Y-zeolite as support. Two 
batches of support were used, each prepared by extensive acid- 
washing of the steamed Y-zeolite. X-ray analysis (Table 2) of the 





acid-washed supports suggests that crystallinity of the steamed Y- 
zeolite is destroyed during the acid washing. These supports can 
be best described as amorphous silica. Three of the four catalysts 
(No. 6531-196,- 202, and -204) contained ruthenium in addition to 
the usual cobalt, manganese and zirconium. An important objective 
of this contract is to determine whether small amounts of ruthenium 
can enhance the properties of cobalt Fischer-Tropsch catalysts. 


17781 (DOE/PC/89883-89) Coal liquefaction process 
streams characterization and evaluation: The preliminary eval- 
uation of the kinetics of coal liquefaction distillation resid 
conversion. Klein, M.T. (Delaware Univ., Newark, DE (United 
States). Center for Catalytic Science and Technology); Calkins, 
W.H.; Huang, He. Consolidation Coal Co., Library, PA (United 
States). Research and Development Dept.; Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. Feb 1994. 131p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89883. Order Num- 
ber DE94010687. Source: OSTI; NTIS; GPO Dep. 

This study evaluated the use of a novel laboratory-scale batch 
reactor, designed by the University of Delaware, to study the kinet- 
ics of coal liquefaction resid reactivity. The short time batch reactor 
(STBR) is capable of conducting reactions at temperatures up to 
450°C and pressures up to 2500 psi at well-defined reaction times 
from a few seconds to 30 min or longer. Sixty experiments were 
conducted with the STBR in this project. The products of the resid/ 
tetralin/hydrogen reaction were separated by solubility, and several 
analytical procedures were used to evaluate the reaction products, 
including thermogravimetric analysis (TGA), gas chromatography 
(GC) and gas chromatography/mass spectrometry (GC/MS). 


Changes were monitored in the boiling ranges of the products, as 
a function of process conditions (time, temperature, and tetralin 
donor solvent-to-resid ratio), with and without catalysts. Two distil- 
lation resid samples were studied; Sample 1 is the resid of the 
second stage product stream from Wilsonville Run 259 which used 
Pittsburgh seam coal (Ireland mine) bituminous coal, and Sample 2 


is the resid of the same streak from Wilsonville Run 260 which 
used Wyodak and Anderson (Black Thunder Mine) subbituminous 
coal. It was determined that the resid reactivity was different for the 
two samples studied. The results demonstrate that further develop- 
ment of this experimental method is warranted to empirically 
assess resid reactivity and to provide data for use in the construc- 
tion of an empirical model of coal conversion in the direct 
liquefaction process. 


17782 (DOE/PC/90051—-T12) Anaerobic biprocessing of low 
rank coals: Final technical report, September 12, 1990—August 
10, 1993. Jain, M.K.; Narayan, R. Michigan Biotechnology Inst., 
Lansing, MI (United States). 5 Aug 1993. 78p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90051. (PETC-47-93). Order Number DE94005039. Source: 
OSTI; NTIS; GPO Dep. 

Coal solubilization under aerobic conditions results in oxy- 
genated coal product which, in turn, makes the coal poorer fuel 
than the starting material. A novel approach has been made in this 
project is to remove oxygen from coal by reductive decarboxyla- 
tion. In Wyodak subbituminous coal the major oxygen functionality 
is carboxylic groups which exist predominantly as carboxylate an- 
ions strongly chelating metal cations like Ca*+ and forming strong 
macromolecular crosslinks which contribute in large measure to 
network polymer structure. Removal of the carboxylic groups at 
ambient temperature by anaerobic organisms would unravel the 
macromoleculer network, resulting in smaller coal macromolecules 
with increased H/C ratio which has better fuel value and better pro- 
cessing prospects. These studies described here sought to find 
biological methods to remove carboxylic functionalities from low 
rank coals under ambient conditions and to assess the properties 
of these modified coals towards coal liquefaction. Efforts were 
made to establish anaerobic microbial consortia having decarboxy- 
lating ability, decarboxylate coal with the adapted microbial 
consortia, isolate the organisms, and characterize the biotreated 
coal products. Production of CO* was used as the primary indica- 
tor for possible coal decarboxylation. 


17783 (DOE/PC/90055-T12) Technology development for 
iron Fischer-Tropsch cataiysts: Technical progress report No. 
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11, March 26, 1993—Junme 26, 1993. Frame, R.R.; Gala, H.B. 
UOP, Inc., Des Plaines, IL (United States). [1994]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90055. Order Number DE94010738. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this contract are to develop a technology for 
the production of active and stable iron (Fe) Fischer-Tropsch cata- 
lysts for use in slurry-phase synthesis reactors and to develop a 
scaleup procedure for large-scale synthesis of such catalysts for 
process development and long-term testing in slurry bubble-column 
reactors. With a feed containing hydrogen (H2) and carbon monox- 
ide (CO) in the molar ratio of 0.5 to 1.0 to the slurry bubble-column 
reactor, the catalyst performance target is 88% CO+H. conversion 
at a minimum space velocity of 2.4 NL/hr/g Fe. The desired sum of 
methane and ethane selectivities is no more than 4%, and the con- 
version loss per week is not to exceed 1%. 


17784 (DOE/PC/90293-T12) High temperature membranes 
for H2S and SO, separations: Quarterly progress report, Octo- 
ber 1, 1993—December 31, 1993. Winnick, J. Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Chemical Engineer- 
ing. [1993]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90293. Order Number 
DE94010279. Source: OSTI; NTIS; GPO Dep. 

Membrane testing in the full-cell environment has been success- 
ful in H2S removal applications, but largely ineffective for obtaining 
high current efficiencies due to hydrogen leakage through the 
membrane. A preprocessed zirconia membrane successful in past 
experiments was utilized in continued efforts to truncate hydrogen 
cross-over. An alternative material forming a stabilized conductive 
cathode under 100 ppmv H2S conditions is possible with Co. De- 
velopment of a Co cathode identical in porosity and pore size to 
aforementioned nickel cathodes was successfully fabricated and 
utilized experimentally this quarter. 


17785 (DOE/PC/90294-T4) Biotic and abiotic carbon to 
sulfur bond cleavage: Final report. Frost, J.W. Purdue Univ., 
Lafayette, IN (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90294. 
Order Number DE94011775. Source: OSTI; NTIS; GPO Dep. 

The microbial desulfurization of organosulfur compounds occurs 
by unprecedented and largely unexplored biochemical processes. 
A study of such biotic desulfurizations can be expected to give rise 
to new and useful chemistry and enzymology. The potential value 
of understanding and harnessing these processes is seen in rela- 
tion to the need for methods for the removal of organically bound 
sulfur from coal and the degradation of organic sulfur-containing 
pollutants. This research effort has been directed towards an 
examination of desulfurization ability in well characterized microor- 
ganisms, the isolation of bacteria with desulfurization ability from 
natural sources, the characterization and mechanistic evaluation of 
the observed biocatalytic processes, the development of 
biomimetic synthetic organic chemistry based on biotic desulfuriza- 
tion mechanisms and the design and preparation of improved coal 
model compounds for use in microbial selection processes. A sys- 
tematic approach to studying biodesulfurizations was undertaken in 
which organosulfur compounds have been broken down into 
classes based on the oxidation state of the sulfur atom and the 
structure of the rest of the organic material. Microbes have been 
evaluated in terms of ability to degrade organosulfur compounds 
with sulfur in its sulfonic acid oxidation state. These compounds 
are likely intermediates in coal desulfurization and are present in 
the environment as persistent pollutants in the form of detergents. 
It is Known that oxygen bonded to sulfur lowers the carbon-sulfur 
bond energy, providing a thermodynamic basis for starting with this 
class of compounds. 


17786 (DOE/PC/90298-T16) Catalysis and co-catalysis of 
bond cleavages in coal and coal analogs: Final report, August 
1, 1990—January 31, 1994. Miller, B. Massachusetts Univ., 
Amherst, MA (United States). Dept. of Chemistry. [1994]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90298. Order Number DE94011770. Source: 
OSTI; NTIS; GPO Dep. 

In work prior to the inception of this project, the authors ob- 
served that mixtures of phenolic materials and polyalkoxyaromatic 
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molecules were appreciably more effective in catalyzing the de- 
compositions of di-2-naphthyl ether and of di-1-naphthyl sulfide in 
tetralin solutions at 450°C than were the phenols by themselves, 
even though the polyalkoxyaromatic molecules, in the absence of 
phenolic co- catalysts, show essentially no catalytic activity. This 
was of appreciable interest in coal research because dinapthyl 
ether and dinapthy! sulfide have been employed as model com- 
pounds for coals in studies aimed at cleaving ether and sulfide 
bonds similar to those in coals. The authors proposed (R. K. 
Sharma, K. P. Raman, and B. Miller) that the mixed catalysts used 
in these studies catalyze cleavages of ether and sulfide bonds by 
means of a mechanism involving electron transfer from the 
polyalkoxyaromatics to the substrates, which are activated as elec- 
tron acceptors by hydrogen bonding to phenols. Since phenols 
themselves are electron donors, they also proposed that the well 
known effects of phenols in catalyzing the conversion of coals are 
due to similar electron transfer mechanisms. 


17787 (DOE/PC/90302-T9) Equilibrium and volumetric data 
and model development for coal fluids: Final report, October 
1, 1990-September 30, 1993. Robinson, R.L. Jr.; Gasem, K.A.M.; 
Park, J.; Tong, J.; Shaver, R.D.; Bader, M.S.; Twomey, D.W. Okla- 
homa State Univ., Stillwater, OK (United States). School of 
Chemical Engineering. 3 Mar 1994. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90302. 
Order Number DE94012056. Source: OSTI; NTIS; GPO Dep. 
Under continued support from DOE, an experimental facility has 
been established and operated to measure valuable vapor-liquid 
equilibrium data for systems of interest in the production and pro- 
cessing of coal fluids. To facilitate the development and testing of 
models for predicting the phase behavior for such systems, we 
have acquired substantial amounts of data on the equilibrium 
phase compositions for binary mixtures of heavy hydrocarbon sol- 
vents with the supercritical solutes hydrogen, methane, ethane, 
CO, and COz. During the course of this project, solubility data 
were obtained on twenty-two binary mixtures of CO, hydrogen, or 
nitrogen in a series of paraffinic, naphthenic and aromatic solvents 
(decane, eicosane, octacosane, hexatriacontane, cyclohexane, 
decalin, benzene, naphthalene, phenanthrene, pyrene). The mea- 
surements were conducted at temperatures from 310 to 433 K, 
pressures to 22 MPa, and solute mole fraction from 0.01 to 0.30. 
Estimated errors of the measured gas solubilities in the selected 
solvents are less than 0.001. Specific accomplishments of this 
project included (a) upgrading our experimental facility to permit 
highly accurate measurements of equilibrium phase compositions 
(solubilities) and phase densities; (b) measuring these properties 
for systematically-selected binary mixtures to provide critically 
needed input data for correlation development; (c) developing and 
testing models suitable for describing the phase behavior of coal- 
fluid mixtures, and the modeling results in generalized, practical 
formats suitable for use in process engineering calculations. 


17788 (DOE/PC/91029-T1) Refining and end use of coal 
liquids: Quarterly report, November—December 1993. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC91029. Order Number DE94010717. Source: 
OSTI; NTIS; GPO Dep. 

A key objective is to determine the most desirable ways of inte- 
grating coal liquefaction liquids into existing petroleum refineries to 
produce transportation fuels meeting current and future, e.g. year 
2000, Clean Air Act Amendment (CAAA) standards. An intregral 
part of the above objectives is to test the fuels or blends produced 
and compare them with established ASTM fuels. The comparison 
will include engine tests to ascertain compliance of the fuels 
produced with CAAA and other applicable fuel quality and perfor- 
mance standards. The final part of the project includes a detailed 
economic evaluation of the cost of processing the coal liquids to 
their optimum products. The cost analyses is for the incremental 
processing cost; in other words, the feed is priced at zero dollars 
CIF refinery. The study reflects costs for operations using state of 
the art refinery technology; no capital costs for building of new re- 
fineries or units is considered. Economy of scale dictates the 
minimum amount of feedstock that should be processed. To en- 
hance management of the study, the work has been divided into 
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two parts, the Basic Program and Option 1. The objectives of the 
Basic Program are to: Characterize the coal liquids; Develop an 
optimized refinery configuration for processing indirect and direct 
coal liquids; and Develop a LP refinery model with the Process In- 
dustry Modeling System (PIMS) software. The objectives of Option 
1 are to: Confirm the validity of the optimization work of the Basic 
Program; Produce large quantities of liquid transportation fuel 
blending stocks; Conduct engine emission tests; Determine the 
value and the processing costs of the coal liquids. 


17789 (DOE/PC/91039-T8) Highly dispersed catalysts for 
coal liquefaction: Quarterly report No. 8, May 23, 1993—August 
22, 1993. Hirschon, A.S.; Wilson, R.B. SRI International, Menlo 
Park, CA (United States). 1 Nov 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91039. 
Order Number DE94010728. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to study the effect of pretreat- 
ment methods on the two-stage liquefaction process. In particular, 
the effects of dispersed catalysts and carbon monoxide atmo- 
spheres on a coal liquefaction process. The project is divided into 
three technical tasks. Task 1 and 2 deal with the analyses and liq- 
uefaction experiments, respectively, whereas Task 3 deals with the 
economic impact of utilizing the pretreatment methods. This quarter 
we concentrated on Tasks 1 and 2, which are summarized below. 
This quarter we analyzed products derived from liquefaction experi- 
ments using the Fe(CO)s catalysts, under process conditions 
where carbon monoxide atmospheres and water contents were 
varied. During this quarter we compared coal conversions using 
Fe(CO}s with CO and CO/H2 atmospheres and determined the 
product distributions. In particular, the effect of a 20% CO/Hp at- 
mosphere and 50% CO/H2 atmosphere. These conversions were 
conducted with and without the presence of additional water. We 
found that the Fe(CO)s under a pure hydrogen atmosphere gave 
better conversions than under a CO/H. atmosphere in terms of 
THF solubility, but the addition of CO seemed to give good yields 
of oils with reduced oxygen contents. Interestingly when water was 
added to attempt to increase the effectiveness of the CO by utiliz- 
ing the water-gas-shift reaction, less oils were observed. It is not 
obvious at the moment if this reduction is due to emulsions in the 
work-up or differences in chemical reactivities. 


17790 


(DOE/PC/91040-32) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, July 1993-September 1993. Kentucky Univ., Lexington, 
KY (United States). Center for Applied Energy Research; Sandia 
National Labs., Albuquerque, NM (United States); CONSOL, Inc., 
Library, PA (United States); LDP Associates (United States). Nov 
1993. 148p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-91PC91040. 
DE94011116. Source: OST!; NTIS; GPO Dep. 

Detailed reports from a number of laboratories give results of 
bench-scale experiments involving pretreatments, recycle oil de- 
waxing, dispersed iron and molybdenum catalysts, reactor size, 
fluid coking, solvent extraction of products, etc. It was not possible 
to prepare a simple overall abstract. 


17791 (DOE/PC/91042-7) Effects of low-temperature cat- 
alytic pretreatments on coal structure and reactivity in 
liquefaction: Technical progress report, July-September 1993. 
Song, C.; Saini, A.K.; Huang, L.; Schobert, H.H.; Hatcher, P.G. 
Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering. Jan 1994. 58p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91042. Order Number DE94010267. Source: OSTI; 
NTIS; GPO Dep. 

In this quarter, progress has been made in the following two 
aspects: (1) spectroscopic and chemical reaction studies on the ef- 
fects of drying and mild oxidation of a Wyodak subbituminous coal 
on its structure and pretreatment/liquefaction at 350°C; and (2) ef- 
fects of dispersed catalyst and solvent on conversion and structural 
changes of a North Dakota lignite. Drying and oxidation of Wyodak 
subbituminous coal at 100-150°C have been shown to have signifi- 
cant effects on its structure and on its catalytic and non-catalytic 
low-severity liquefaction at 350°C for 30 min under 6.9 MPa Ho. 
Spectroscopic analyses using solid-state '*C NMR, Pyrolysis-GC- 
MS, and FT-IR revealed that oxidative drying at 100-150°C causes 
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the transformation of phenolics and catechol into other related 
structures (presumably via condensation) and high-severity air dry- 
ing at 150°C for 20 h leads to disappearance of catechol-like 
structure. Increasing air drying time or temperature increases oxi- 
dation to form more oxygen functional groups at the expense of 
aliphatic carbons. Such a clearly negative impact of severe oxida- 
tion is considered to arise from significantly increased oxygen 
functionality which enhances the cross-link formation in the early 
stage of coal liquefaction. Physical, chemical, and surface physico- 
chemical aspects of drying and oxidation and the role of water are 
also discussed. A North Dakota lignite (DECS-1) coal was studied 
for its behaviors in non-catalytic and catalytic liquefaction. Reac- 
tions were carried out at temperatures between 250 and 450°C. 
Regardless the reaction solvents and the catalyst being used, the 
optimum temperature was found to be 400°C. The donor solvent 
has a significant effect over the conversion especially at tempera- 
tures higher than 350°C. 


17792 (DOE/PC/91042-8) Effects of low-temperature cat- 
alytic pretreatments on coal structure and reactivity in 
liquefaction: Technical progress report, October 1993- 
December 1993. Song, C.; Huang, L.; Wenzel, K.A.; Hatcher, 
P.G.; Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Feb 
1994. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91042. Order Number 
DE94010268. Source: OSTI; NTIS; GPO Dep. 

In this quarter, progress has been made in the following two as- 
pects: The influences of temperature, dispersed Mo catalyst, and 
solvent on the liquefaction conversion and composition of products 
from low-rank coals; and the hydrous pyrolysis of a lignite and 
spectroscopic characterization of its structural transformation during 
the hydrous pyrolysis. The analytical work described in this quarter 
also represents molecular-ievel characterization of products. The 
purpose of the first part of the work described in this quarter is to 
study the influences of temperature, solvent and dispersed Mo cat- 
alyst on the liquefaction conversion and chemical composition of 
the products. Many specialty chemicals, including one- to four-ring 
aromatics, could potentially be produced by liquefying coal. To 
achieve this goal, not only a high coal conversion but also a desir- 
able product distribution is necessary. Therefore, it is of great 
importance to understand the structural changes of the coal during 
reaction and to investigate the conditions under which the aliphat- 
ics or aromatics can be removed from the macromolecular 
structure of coal. This quarterly report also describes the hydrous 
pyrolysis of Potapsco lignite and spectroscopic characterization of 
its structural transformation during the hydrous pyrolysis. This work 
has some implications both on the structural changes of low-rank 
coals during pretreatment and on the geochemical reactions during 
coalification stage. Vitrinite, a major component of most coals, is 
derived from degraded wood in ancient peat swamps. Organic geo- 
chemical studies conducted on a series of coalified wood samples 
derived mostly from gymnosperms have allowed the development 
of a chemical reaction series to characterize the major coalification 
reactions which lignin, the major coal-producing component of 
wood, undergoes. 


17793 (DOE/PC/91044-T2) Mitigating crosslinking reac- 
tions through preconversion strategies: Quarterly report 
Number 6, April-June 1993. SRI international, Menlo Park, CA 
(United States). Molecular Physics Lab. Mar 1994. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91044. Order Number DE94011790. Source: OSTI; NTIS; 
GPO Dep. 

The ultimate coal of this research is to help develop preconver- 
sion techniques that will mitigate crosslinking reactions and thereby 
substantially increase liquid yields during subsequent liquefaction. 
The immediate objective is to determine the potential for augment- 
ing pretreatment of low-rank coals through the use of 
electron-transfer agents. This potential will be explored in labora- 
tory studies through determination of the impact on the evolution of 
oxygen functions, crosslinking, and conversion. The pretreatments 
explored include several that hold promise for effecting deoxygena- 
tion (or other reduction), for example, treatment with CO/water/ 
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base and hydroquinones or other electron-transfer agents in vari- 
ous combinations. The effects of these pretreatments on functional 
group distribution, macromolecular structure, and liquefaction are to 
be compared with those that have shown promise in the past for 
improved conversions, such as simple hydrothermal pretreatment, 
mild hydrogenation with dispersed catalysts, and demineralization. 
Additional objectives are to improve test procedures for assessing 
the effect of the pretreatment on subsequent liquefaction and 
achieve also some understanding of the chemical origins of the ef- 
fects observed. These tests are: (1) proton magnetic resonance 
thermal analysis (PMRTA) for determining the effect of pretreatment 
on fluidity as liquefaction conditions (temperature, pressure) are 
approached; and (2) a TGA-based simulated distillation for conve- 
nient measurement of product volatility following small scale batch 
liquefaction. Results are presented on the following: Pretreatment 
and liquefaction of Wyodak and Zap lignite coals; Evolution of oxy- 
gen functional groups; PMRTA analyses of pretreated coals; and 
Development of a TGA-based simulated distillation technique. 


17794 (DOE/PC/91044-T3) Mitigating crosslinking reac- 
tions through preconversion strategies: Quarterly report 
Number 7, July-September 1993. SRI International, Menlo Park, 
CA (United States). Molecular Physics Lab. Mar 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91044. Order Number DE94011791. Source: OSTI; 
NTIS; GPO Dep. 

The ultimate coal of this research is to help develop preconver- 
sion techniques that will mitigate crosslinking reactions and thereby 
substantially increase liquid yields during subsequent liquefaction. 
The immediate objective is to determine the potential for augment- 
ing pretreatment of low-rank coals through the use of 
electron-transfer agents. This potential will be explored in labora- 
tory studies through determination of the impact on the evolution of 
oxygen functions, crosslinking, and conversion. The pretreatments 
explored include several that hold promise for effecting deoxygena- 
tion (or other reduction), for example, treatment with CO/water/ 
base and hydroquinones or other electron-transfer agents in vari- 
ous combinations. The effects of these pretreatments on functional 
group distribution, macromolecular structure, and liquefaction are to 
be compared with those that have shown promise in the past for 
improved conversions, such as simple hydrothermal pretreatment, 
mild hydrogenation with dispersed catalysts, and demineralization. 
Additional objectives are to improve test procedures for assessing 
the effect of the pretreatment on subsequent liquefaction and 
achieve also some understanding of the chemical origins of the ef- 
fects observed. These tests are: (1) proton magnetic resonance 
thermal analysis (PMRTA) for determining the effect of pretreat- 
ment on fluidity as liquefaction conditions (temperature, pressure) 
are approached; and (2) a TGA-based simulated distillation for 
convenient measurement of product volatility following small scale 
batch liquefaction. Results are presented on the following: PMRTA 
analyses of pretreated coals; and Development of a TGA-based 
simulated distillation technique. 


17795 (DOE/PC/91050-T6) Advanced direct coal liquefac- 
tion concepts: Quarterly report, October 1, 1993-December 
31, 1993. Berger, D.J. (Canadian Energy Development, Inc., Ed- 
monton, AB (Canada)); Parker, R.J.; Simpson, P.L. Canadian 
Energy Development, Inc., Edmonton, AB (Canada); Alberta Re- 
search Council, Edmonton, AB (Canada). [1993]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91050. Order Number DE94010264. Source: OSTI; NTIS; 
GPO Dep. 

Six runs on the bench unit were successfully completed this 
quarter. The runs covered twenty five different operating conditions 
and yield periods, and involved 336 hours of operation. In the 
bench unit, increased temperature of first stage operation (410°C) 
and direct addition of the powdered solid sodium aluminate to the 
feed as first stage catalyst improved both coal and carbon monox- 
ide conversion. To achieve 90%+ overall coal conversion, 
temperatures of 430°C+ were required in the second stage. Oil 
yields (pentane soluble liquid product) in excess of 65 wt % based 
on MAF Black Thunder coal, were achieved both with iron oxide/ 
dimethyl! disulfide and ammonium molybdate/carbon disulfide sec- 
ond stage catalysts. C)-C, hydrogen gas yields were modest, 
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generally 7-8 wt % on MAF coal, and overall hydrogen consump- 
tion (including first stage shift hydrogen) was in the order of 7-8 wt 
% on MAF coal. The ammonium molybdate catalyst system ap- 
peared to give slightly higher oil yields and hydrogen consumption, 
as was expected, but the differences may not be significant. 


17796 (DOE/PC/91052-9) Optimization of reactor configu- 
ration in coal liquefaction: Ninth quarterly report, 1 October 
1993-31 December 1993. Lee, L.K.; Pradhan, V.R.; Johanson, 
E.S.; Comolli, A.G.; Stalzer, R.H. Hydrocarbon Research, Inc., 
Princeton, NJ (United States). Jan 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91052. Order Number DE94010701. Source: OSTI; NTIS; 
GPO Dep. 

This quarterly report covers the activities of Optimization of Re- 
actor Configuration in Coal Liquefaction during the Period October 
1 to December 31, 1993, at Hydrocarbon Research, Inc. in 
Lawrenceville and Princeton, New Jersey. This DOE Contract Pe- 
riod was from October 1, 1991 to September 30, 1993 and has 
recently been extended to March 31, 1994. The overall objective of 
this program is to achieve a new approach to liquefaction that gen- 
erates an all distillate product slate at a reduced cost of about $25 
per barrel of crude oil equivalent. This quarterly report covers work 
on laboratory Support, Laboratory-scale Studies and Project Man- 
agement. 


17797 (DOE/PC/91055-T6) The role of the resid solvent in 
coprocessing with finely divided catalysts: Quarterly report, 
October—December 1993. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91055. Order Number DE94010285. Source: OSTI; NTIS; 
GPO Dep. 

The reactions with anthracene as a hydrogen acceptor were per- 
formed to determine how much hydrogen could be transferred by 
the hexane soluble resid fraction and hydrogen atmosphere to an- 
thracene. The product distributions obtained by anthracene are 
given in Table 4. The products obtained from anthracene (ANT) 
were dihydroanthracene (DHA) and hexahydroanthracene (HHA). 
When FHC-365 was the resid used in the reaction, very similar 
amounts of ANT, DHA, and HHA were present after the reaction in 
both the catalytic and noncatalytic reaction. The predominant prod- 
uct was DHA at 51 to 53 mol%. Slightly more than one-fourth of 
the ANT remained unreacted. The production of HHA was between 
20 and 22%. The amount of H2 accepted by ANT was the same 
for both catalytic and noncatalytic reactions. For the reactions with 
Maya, ANT reacted differently under noncatalytic and catalytic con- 
ditions. The reaction products produced were DHA and HHA, with 
DHA being the predominant product. In the catalytic reaction, sub- 
stantially more DHA was produced under catalytic conditions and 
substantially less ANT remained than in the noncatalytic reaction. 
Under both reaction conditions nearly the same amount of HHA 
was produced. Under catalytic conditions, nearly twice as much hy- 
drogen was accepted by ANT than under noncatalytic conditions. 
The product distribution from ANT obtained for the noncatalytic re- 
action with Maya was similar to dig obtained from ANT when ANT 
was reacted with FHC-365. The catalyst only seemed to have an 
effect with Maya resid. The catalyst also had a strong effect on the 
GC fraction obtained from the reaction using hexane solubles of 
Maya with ANT. The average boiling point showed a substantial 
shift toward low boiling constituents. 


17798 (DOE/PC/91056-T4) Molecular catalytic coal liquid 
conversion: Quarterly progress report, [April-June 1993]. 
Stock, L.M.; Cheng, C.; Ettinger, M. Illinois Univ., Chicago, IL 
(United States). 30 Jun 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91056. Order 
Number DE94003306. Source: OSTI; NTIS; GPO Dep. 

This phase of the project essentially consists of preparing 
organometallic reagents which are known or have been reported to 
act as homogeneous hydrogenation catalysts of aromatic hydrocar- 
bons and studying their properties as homogeneous hydrogenation 
catalysts under various conditions with the ultimate objective of us- 
ing these compounds to catalyze the conversion of coal liquids. 
With regards to this task, we have prepared two rhodium (I) 
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catalysts. These are the dimer of dichloropentamethylcy- 
clopentadienylrhodium, [RhCl,(Cs5Mes)], and the dimer of 
chloro(1,5-hexadiene) rhodium. The dimer of dichloropentamethyl- 
cyclopentadienylrhodium was prepared by stirring rhodium (Ill) 
chloride hydrate with hexamethyldewarbenzene at 65°C. It was re- 
ported to hydrogenate arenes and various substituted arenas such 
as aryl ethers, esters and ketones at 50° and 50 atm of dihydro- 
gen. The dimer of chloro (1,5-hexadiene) rhodium was prepared by 
reacting rhodium (Ill) chloride hydrate with 1,5-hexadiene at 50°C 
for six days in water. Our second task is to investigate the chem- 
istry of base-catalyzed hydrogenation of organic compounds with 
the ultimate objective of applying the chemistry behind this novel 
concept to the catalytic conversion of coal liquids. It is not generally 
known that bases such as the hydroxide ion are capable of activat- 
ing dihydrogen to form “solvated hydride” or hydride-like species 
which can effect hydrogenation reactions under the appropriate 
conditions. Research during the first half of this century has amply 
demonstrated the feasibility of this concept. More recently, Klingler, 
Krause and Rathke studied the roie of this kind of chemistry in the 
water-gas shift reaction. So far, only Walling and Bollyky have 
been the only investigators to have applied dihydrogen activation 
by bases to the hydrogenation of organic compounds. 


17799 (DOE/PC/91057-T7) Development of an extraction 
process for removal of heteroatoms from coal liquids: Techni- 
cal progress report No. 7, October 1, 1993—-December 31, 1993. 
Gala, H.B. UOP, Inc., Des Plaines, IL (United States). 28 Feb 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-91PC91057. Order Number DE94010734. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to develop a CO2-water extrac- 
tion process for the removal of heteroatoms from coal-derived 
naphtha, diesel, and jet fuel. Coal liquids are characterized by their 
high content of heteroatoms. Conventional techniques could re- 
move the heteroatoms from coal liquids, but at a high hydrogen 
consumption and at a high cost. A successful development of the 
COz2-water extraction process will increase the environmental ac- 
ceptability of coal liquids and reduce the H. requirements for the 
upgrading of coal liquids. 


17800 (DOE/PC/91058-T7) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly report, Aprit-June 1993. 
Kentucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. [1993]. 57p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-91PC91058. Order Num- 
ber DE94002658. Source: OSTI; NTIS; GPO Dep. 

In this report, we compare the activities of unsupported molybde- 
num nitride and unsupported molybdenum sulfide for the 
hydrotreatment of a real feedstock, naphtha derived from Illinois 
No. 6 coal. Two sets of conditions were employed for the hy- 
drotreatment of the Illinois No. 6 naphtha. In the first condition, 
heteroatom removal was obtained for the temperatures of 200 to 
400°C. The temperature was varied while holding constant the to- 
tal pressure (600 psig), weight hourly space velocity (WHSV = 1), 
and hydrogen to naphtha g-mole ratio (2.6). The catalyst activities 
for HDN and HDS reactions were compared and the activation 
energies of these two reactions were determined for different cata- 
lysts. In the second condition, the weight hourly space velocity at 
350 °C was varied to compare the reaction rate of N and S re- 
moval. Results are discussed. 


17801 (DOE/PC/91281-T9) Low severity coal liquefaction 
promoted by cyclic olefins: Quarterly report, October-— 
December 1993. Curtis, C.W. Auburn Univ., AL (United States). 
Dept. of Chemical Engineering. [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91281. 
Order Number DE94010695. Source: OSTI; NTIS; GPO Dep. 

Acid pretreatment removes those alkaline metal and alkaline 
earth cations which inhibit coal reactivity and hydrogen transfer. 
Shams et al. (1992) found that through this pretreatment a large 
portion of the calcium present in coal was removed. Hydrochloric 
acid was used in that study, but sulfurous acid, if similar results are 
achieved, would be a much more suitable acid for processing. An- 
other pretreatment method to remove these cations is one using 
ammonium acetate (Hengel and Walker, 1984). This study will 





evaluate the effect of combining these two principles, acid pretreat- 
ment of coal and rapid hydrogen transfer, for improving hydrogen 
transfer under low severity conditions. The acid pretreatment meth- 
ods showed more success with low rank, subbituminous coals and 
lignite. Therefore, Wyodak subbituminous coal (WY) from the Ar- 
gonne Premium Sample Bank and Black Thunder subbituminous 
coal (BT) from Amoco are being used and compared in this study. 
The cyclic olefin, 1,4,5,8-tetrahydronaphthalene (isotetralin, ISO) 
and its analogue, 1,2,3,4-tetrahydronaphthalene (tetralin, TET), will 
also be used and compared in this study. The efficacy of the two- 
ringed ISO can then be compared with the previously studied 
three-ringed HHA. Dr. James Hool, Professor of Industrial Engi- 
neering and an expert in statistics and experimental design, 
assisted in formulating the four-dimensional experimental matrix 
found in Figure 1. It is through this parametric analysis that the ef- 
fect of each factor in this pretreatment and low severity liquefaction 
system will be determined. 


17802 (DOE/PC/91288-T11) High temperature electrochem- 
ical separation of H2S from coal gasification process streams: 
Quarterly progress report, October 1, 1993-December 31, 
1993. Winnick, J. Georgia Inst. of Tech., Atlanta, GA (United 
States). School of Chemical Engineering. [1993]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91288. Order Number DE94010273. Source: OSTI; NTIS; 
GPO Dep. 

A method of polishing coal synthesis gas by an electrochemical 
membrane operation is being perfected. The operation takes 
advantage of an electrochemical! potential gradient rather than con- 
ventional techniques, separating the H2S from the coal gas stream, 
leaving only He to enrich the exiting fuel gases. Sulfur is the by- 
product that is carried away by a separate inert sweep gas and 
condensed downstream. The technology is attractive due to sim- 
plicity as well as economics when compared to alternatives. An 
analytical model describing the preferred reduction of H2S, the 
transport of S*-, and the competing transport of CO3?- through 
the removal cell has continued. The main objective is the relation 
between cell polarization and current efficiency. This has been re- 
alized. Experiments this quarter focused on removing 100 ppM 
inlet H2S, utilizing laboratory fabricated cobalt cathodes. 


17803 (DOE/PC/91301-9) Ethanol synthesis and water gas 
shift over bifunctional sulfide catalysts: Technical progress re- 
port, September 1993-November 1993. Klier, K.; Herman, R.; 
Deemer, M. Lehigh Univ., Bethlehem, PA (United States). Mar 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91301. Order Number 
DE94011117. Source: OSTI; NTIS; GPO Dep. 

During calcination of the precipitated and dried MoS, to form 
MOSoz, it was found that small sample sizes were needed to pro- 
vide thermal control of the highly exothermic decomposition 
reaction in the 8 mm ID quartz tube used for this purpose. Charac- 
terization of MoS2 and Cs/MoS, catalysts have been carried out by 
X-ray powder diffraction (XRD) after each synthesis step. In addi- 
tion, the XRD analyses were conducted after prolonged air 
exposure of the Cs-doped MoS> catalyst. It was shown that pro- 
longed exposure to the ambient atmosphere led to segregation and 
crystallization of the cesium formate dopant. Thus, catalytic testing 
should be carried out with freshly prepared samples that are pro- 
tected from the ambient atmosphere. Catalytic testing is underway 
to determine if there is an inverse correlation of catalytic activity 
and selectivity with prolonged air exposure of the catalyst. 


17804 (DOE/PC/91311-T8) Configurational diffusion of as- 
phaltenes in fresh and aged catalyst extrudates: Quarterly 
progress report, June 20, 1993-September 20, 1993. Guin, J.A.; 
Tarrer, A.R. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. {1993]. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91311. Order Number 
DE94004524. Source: OSTI; NTIS; GPO Dep. 

This quarter, we measured the surface areas and effective diffu- 
sivities for fresh, spent and regenerated unimodal Criterion 324 
and bimodal EXP-AO-60 catalysts. The results showed that the 
surface areas for spent catalysts decreased greatly due to coke 
formation and metal deposition during coal liquefaction process. Af- 
ter regeneration, the catalyst surface areas were partially or 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


completely restored. Adsorption equilibrium experiments showed 
that the adsorption isotherms for quinoline in cyclohexane with 
these six sample of catalysts could be well represented by Fre- 
undlich isotherms. The effective diffusivities with these catalysts 
were obtained by fitting experimental data with the diffusional 
model. The results indicated that the effective diffusivity for fresh 
bimodal catalyst with larger pore size was greater than that for 
fresh unimodal catalyst with a smaller pore size. After the catalysts 
were used in a coal liquefaction process, the effective diffusivities 
decreased to less than 1% of those for fresh catalysts. When the 
spent catalysts were regenerated in air, the effective diffusivites 
were recovered to 35-50% of those for fresh catalysts. 


17805 (DOE/PC/91311-T10) Configurational diffusion of 
asphaltenes in fresh and aged catalyst extrudates: Quarterly 
progress report, 20 December 1993-20 March 1994. Guin, J.A.; 
Tarrer, A.R. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91311. Order Number 
DE94011780. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to determine the relationship be- 
tween the size and shape of coal and petroleum macromolecules 
and their diffusion rates, i.e., effective diffusivities, in catalyst pore 
structures. That is, how do the effective intrapore diffusivities de- 
pend on molecule configuration and pore geometry. This quarter 
the authors developed a mathematical diffusion model for spent 
catalyst with a nonuniform pore structure due to nonuniform coke 
and metals deposition. Diffusion experiments with both spent extru- 
dates and crushed catalysts were performed. Effective diffusivities 
were obtained by fitting the experimental data with a diffusion 
model. The results showed that a skin effect due to coke and met- 
als deposition exists in the coal liquefaction catalysts. The uniform 
particle model did not satisfactorily represent the diffusion behavior 
in the spent catalyst extrudates, which gave rise to extremely high 
tortuosity values. On the other hand, the experimental results were 
well represented by the nonuniform particle model. Due to deposits 
in catalyst pores during the coal liquefaction process, the effective 
diffusivity decreased to a very low value. 


17806 (DOE/PC/92118-T5) Bench-scale demonstration of 
biological production of ethanol from coal synthesis gas: 
Quarterly report, October 1, 1993-December 31, 1993. Engi- 
neering Resources, Inc., Fayetteville, AR (United States). [1993]. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92118. Order Number DE94010303. Source: 
OSTI; NTIS; GPO Dep. 

This project describes a new approach to coal liquefaction, the 
biological conversion of coal synthesis gas into a liquid fuel, 
ethanol. A new bacterium, Clostridium ljungdahlii, strain PETC, has 
been discovered and developed for this conversion, which also 
produces acetate as a by-product. Based upon the results of an 
exhaustive literature search and experimental data collected in the 
ERI laboratories, secondary and/or branched alcohols have been 
selected for ethanol extraction from the fermentation broth. 2,6 
Methyl 4-heptanol has a measured distribution coefficient of 0.44 
and a separation factor of 47. Methods to improve the results from 
extraction by removing water prior to distillation are under consider- 
ation. Several runs were performed in the two-stage CSTR system 
with Clostridium Ijungdahlii, strain PETC, with and without cell recy- 
cle between stages. Reduced gas flow rate, trypticase limitation 
and ammonia limitation as methods of maximizing ethanol produc- 
tion were the focus of the studies. With ammonia limitation, the 
ethanol:acetate product ratio reached 4.0. 


17807 (DOE/PC/S211S-T3) Microbial recovery of metals 
from spent coal liquefaction catalysts: Quarterly report, 
October 1993—December 1993. Sandbeck, K.A.; Joffe, P.M. Geo- 
Microbial Technologies, Inc., Ochelata, OK (United States). [1993]. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92119. Order Number DE94010299. Source: 
OSTI; NTIS; GPO Dep. 

The project objectives outlined in the previous reports involved 
defining conditions and cultures best suited to achieve the most 
effective metal release from spent coal liquefaction catalysts by mi- 
crobial processes. The continuity of the research program was 
maintained during the period of principal investigator replacement. 
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This transition period allowed the project data to be reviewed and 
research plans were formulated to gain new insights into the mech- 
anisms involved in metals release. Various microbiological and 
physiochemical parameters which may be important in microbial re- 
lease of metals from spent coal liquefaction catalysts continue to 
be investigated so that this technology can be optimized. Mo re- 
lease from spent coal liquefaction catalysts has been shown to be 
dependent upon many parameters, but release is dominated by 
microbial growth. The microbial Mo release is a rapid process re- 
quiring less than one week for 90% of the releasable Mo to be 
solubilized from whole washed (THF) catalyst. It could be expected 
that the rates would be even greater with crushed catalyst. Efforts 
are now centering on optimizing the parameters that stimulate mi- 
crobial growth and action. 


17808 (DOE/PC/92120-T3) Advanced coal liquefaction: Fi- 
nal quarterly report, October 1, 1993-December 31, 1993. 
Media and Process Technology, Inc., Pittsburgh, PA (United 
States). 29 Mar 1994. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93PC92120. Order Num- 
ber DE94011778. Source: OSTI; NTIS; GPO Dep. 

This report describes the use of polymeric membranes to do liq- 
uid mixture separation of different coal liquefaction formulations. 11 
membranes were synthesized via chemical vapor deposition with 
TEOS as a precursor. Five of them were prepared using a 1 inch 
membrane as starting material to minimize the non-uniformity effect 
along the axial direction. The rest of them were prepared from 10 
inch tubes for future reaction applications. 


17809 (DOE/PC/92121—-T5) High conversion of coal to 
transportation fuels for the future with low HC gas production: 
Progress report No. 5, October 1, 1993-December 31, 1993. 
Wiser, W.H.; Oblad, A.G. Utah Univ., Salt Lake City, UT (United 
States). Dept. of Chemical and Fuels Engineering. [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92121. Order Number DE94010297. Source: 
OSTI; NTIS; GPO Dep. 

An announced objective of the Department of Energy in funding 
this work, and other current research in coal liquefaction, is to pro- 
duce a synthetic crude from coal at a cost lower than $30.00 per 
barrel. A second objective, reflecting a recent change in direction 
in the synthetic fuels effort of DOE, is to produce a fuel which is 
low in aromatics, yet of sufficiently high octane number for use in 
the gasoline-burning transportation vehicles of today. To meet this 
second objective, research was proposed, and funding awarded, 
for conversion of the highly-aromatic liquid product from coal con- 
version to a product high in isoparaffins, which compounds in the 
gasoline range exhibit a high octane number. Experimental coal liq- 
uefaction studies conducted in a batch microreactor in the authors 
laboratory have demonstrated potential for high conversions of coal 
to liquids with low yields of hydrocarbon (HC) gases, hence small 
consumption of hydrogen in the primary liquefaction step. Ratios of 
liquids/HC gases as high as 30/1, at liquid yields as high as 82% of 
the coal by weight, have been achieved. The principal objective of 
this work is to examine how nearly such results may be approached 
in a continuous-flow system, at a size sufficient to evaluate the 
process concept for production of transportation fuels from coal. 


17810 (DOE/PC/92147-5) Catalytic Multi-Stage Liquefac- 
tion of Coal: Fifth quarterly final report, 1 October 1993-31 
December 1993. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Prad- 
han, V.R.; Staizer, R.H. Hydrocarbon Research, Inc., Princeton, NJ 
(United States). Jan 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-93PC92147. Order 
Number DE94010271. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers the activities of Catalytic Multi-Stage 
Liquefaction of Coal during the Period October 1— December 31, 
1993, at Hydrocarbon Research, Inc. in Lawrenceville and Prince- 
ton, New Jersey. This DOE Contract Period is from December 8, 
1992 to December 7, 1994. The overall objective of this program is 
to produce liquid fuels from coal by direct liquefaction at a cost that 
is competitive with conventional fuels. Specifically, this continuous 
bench-scale program contains provisions to examine new ideas in 
areas such as: low temperature pretreatments, more effective cata- 
lysts, on-line hydrotreating, new coal feedstocks, other hydrogen 
sources, more concentrated coal feeds and other highly responsive 
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process improvements while assessing the design and economics 
of the bench-scale results. This quarterly report covers work on 
Laboratory Scale Studies, Continuous Bench-Scale Operations, 
Technical Assessment and Project Management. 


17811 (DOE/PC/92149-T5) Deashing of coal liquids with 
ceramic membrane microfiltration and diafiltration: Final quar- 
terly technical progress report, October 1-December 31, 1993. 
CeraMem Corp., Waltham, MA (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92149. Order Number DE94010698. Source: OSTI; 
NTIS; GPO Dep. 

Removal of mineral matter from liquid hydrocarbons derived from 
the direct liquefaction of coal is required for product acceptability. 
Current methods include critical solvent de-ashing and filtration, 
both of which produce an ash reject stream containing up to 15% 
of the liquid hydrocarbon product. This program is directed towards 
development of an improved process for de-ashing and recovery of 
coal-derived residual oil: the use of ceramic membranes for high- 
temperature microfiltration and diafiltration. Using laboratory-scale 
ceramic membrane modules, samples of a coal-derived residual oil 
containing ash will be processed by crossflow microfiltration, fol- 
lowed by solvent addition and refiltration (diafiltration). Recovery of 
de-ashed residual oil will be demonstrated. In this quarter, a de- 
tailed experimental outline was developed and sent to the two test 
site candidates, imperial Oil, Ltd., and the University of Kentucky’s 
Center for Applied Energy Research. Based on these experiments, 
a sample analysis approach with Consol, Inc. has been developed 
and coal liquid samples have been reserved for CeraMem which 
were produced at the DOE/PETC supported direct coal liquefaction 
process development unit at HRI, Inc. Quotes for testing and ana- 


lytical work are expected in January and samples are expected in 
February. 


17812 (DOE/PC/92521-T126) Protocols for the selective 
cleavage of carbon-sulfur bonds in coal: Final technical re- 
port, September 1, 1992—December 31, 1993. Bausch, M. 
Southern Illinois Univ., Carbondale, IL (United States). [1993]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94010700. Source: 
OSTI; NTIS; GPO Dep. 

Results of research pertaining to chemical reactions that aim to 
selectively cleave C-S bonds in model compounds as well as Illi- 
nois coal are summarized. Chemical reactions that result in 
carbon-sulfur bond cleavage are an essential aspect of any proto- 
col designed to remove organic sulfur from coal. In the second 
year of the project “Protocols for the Selective Cleavage of 
Carbon-Sulfur Bonds in Coal” investigations of reactions in which 
organic sulfur-containing coal model compounds are subjected to 
different conditions of temperature, solvent mixtures, reagents, and 
radiation have been completed. A series of reactions have been 
undertaken in which physically cleaned Illinois coal has been sub- 
jected to many of the same reaction conditions that were shown, 
via the use of model sulfides, to result in substantial C-S bond 
cleavage and or sulfur oxidation. Therefore, summarized in this fi- 
nal report are results of the investigations of the photooxidation 
reactions of coal model sulfones and sulfides; the photolytic desul- 
furization of coal; and various other topics, including a summary of 
endeavors aimed at initiating C-S bond cleavage reactions using 
oxidatior/chlorination/desulfurization protocols, and various tel- 
lurium reagents. 


17813 (DOE/PC/92527-T5) Hindered diffusion of coal liq- 
uids: Quarterly report No. 5, September 18, 1993—-December 
17, 1993. Tsotsis, T.T. (Univ. of Southern California, Los Angeles, 
CA (United States). Dept. of Chemical Engineering); Sahimi, M.; 
Webster, |.A. University of Southern California, Los Angeles, CA 
(United States). Dept. of Chemical Engineering. [1994]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92527. Order Number DE94010733. Source: OSTI; 
NTIS; GPO Dep. 

The design of industrial catalysts requires that the diffusivity of 
the reacting species within the catalyst be accurately known. 
Nowhere is this more important than in the area of coal liquefaction 
and upgrading of coal liquids. In this area one is faced with the 
task of processing a number of heavy oils, containing metals and 





other contaminants, in a variety of process dependent solvents. It 
is important, therefore, on the basis of predicting catalyst activity, 
selectivity, and optimizing reactor performance, that the diffusivities 
of these oil species be accurately known. In this report, the authors 
report the publication of model studies of the diffusivity of Lennard- 
Jones particles in porous systems with dimensionality between two 
and three. Such a modeled system includes pillared clays. They 
also published a paper which addresses the sorption and aggrega- 
tion of asphaltene particles with porous media such as catalysts. 
The paper presents new experimental data for the amount of as- 
phalt precipitation formed with various solvents. The experimental 
results are compared to model calculations. 


17814 (DOE/PC/92537-T4) Novel catalysts for upgrading 
coal-derived liquids: Quarterly technical progress report, 1 
October 1993-31 December 1993. Thompson, L.T.; Savage, P.E.; 
Briggs, D.E. Michigan Univ., Ann Arbor, MI (United States). Dept. 
of Chemical Engineering. 31 Dec 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92537. 
Order Number DE94011781. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to evaluate the hy- 
drotreatment properties of +-AlsO3 supported Mo oxynitride and 
oxycarbide catalysts. This information will be used to assess the 
potential of these materials for use as commercial catalysts for hy- 
drotreating coal-derived liquids. During this quarter, the authors 
evaluated the catalytic properties of a series of supported molybde- 
num nitride catalysts. These catalysts were prepared in the 
laboratory for comparison with the supported molybdenum oxyni- 
trides. Pyridine hydrodenitrogenation (HDN) was used as the test 
reaction. 


17815 (DOE/PC/93205-T1) Short contact time direct coal 
liquefaction using a novel batch reactor: Progress report, 
September 27, 1993—December 31, 1993. Klein, M.T.; Calkins, 
W.H. Delaware Univ., Newark, DE (United States). 19 Jan 1994. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93205. Order Number DE94010292. Source: 
OSTI; NTIS; GPO Dep. 

The objective for this research is to optimize the design and 
operation of the bench scale batch reactor (STBR) for coat lique- 
faction at short contact times (0.01 to 10 minutes). This reactor is 
simple and low enough in cost to serve as a suitable replacement 
for the traditional tubing-bomb reactors for coal liquefaction and 
other high-pressure, high-temperature reaction studies. The details 
of the reactor system are shown in Figure 2. The heating bath 
used is a Techne IFB-52 industrial fluidized sand bath, which main- 
tains a reaction temperature of +2°C. The 30 cm® reactor is 
capable of containing up to 17 MPa (2500 psi) pressure at temper- 
atures up to 550°C. The tubing used for preheater and precooler 
was 1/4in. 316 stainless steel with wall thickness of 0.035in. The 
lengths of the preheater and precooler are selected based on the 
particular process being studied. Since a gas (e.g. hydrogen or ni- 
trogen) is bubbled through the reaction mixture under pressure and 
out through a letdown valve, a small water cooled condenser 
above the reactor before the let-down valve is added to avoid loss 
of solvent or other low boiling components. Coal liquefaction runs 
are made by preparing slurries of coal in reagent grade tetralin. 
Various ratios of tetralin to coal are used, and in some cases, a 
catalyst such as Ni/Mo on alumina is added. 


17816 (DOE/PC/93209-T2) Development of a gas-promoted 
oil agglomeration process: Technical progress report, Decem- 
ber 1, 1993-February 28, 1994. Wheelock, T.D.; Drzymala, J.; 
Zhang, F. lowa State Univ. of Science and Technology, Ames, IA 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93209. Order Num- 
ber DE94010725. Source: OSTI; NTIS; GPO Dep. 

The overall purpose of this research project is to carry out the 
preliminary laboratory-scale development of a gas-promoted, oil 
agglomeration process for cleaning coal using model mixing sys- 
tems. A model mixing system has been previously designed and 
constructed for conducting oil agglomeration tests in such a way 
that agitator speed and torque can be measured as well as 
agglomeration performance. Equipment is also provided for moni- 
toring the progress of agglomeration during a batch test. This 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


equipment includes a photometric dispersion analyzer for measur- 
ing the turbidity of the particle suspension. In order to measure the 
turbidity a small stream of material is withdrawn from the mixing 
tank and conducted through an optical cell associated with the 
photometric dispersion analyzer. The material is then returned to 
the mixing tank. A peristaltic pump located between the optical cell 
and the mixing tank is used for circulating the material. During the 
past quarter a series of shakedown test were carried out to cali- 
brate the equipment and to determine some of its operating 
characteristics. The accuracy of the agitator speed and torque 
measuring instrument was checked. Also the gas dispersing effec- 
tiveness of the mixing system was investigated. In addition, the 
effects of agitator speed and solids concentration on agitator 
torque and power requirements were studied. 


17817 (DOE/PC/93213-T2) Rate inhibition of steam gasifi- 
cation by adsorbed hydrogen: Technical progress report, 
December 1, 1993-February 28, 1994. Miller, D.J. Michigan State 
Univ., East Lansing, MI (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93PC93213. Order Number DE94011148. Source: OSTI; NTIS; 
GPO Dep. 

Our efforts over the past three months have emphasized the 
following: (1) the continued construction and assembly of the gasi- 
fication reactors and associated hardware; and (2) preparation and 
characterization of the chars to be used in the gasification studies. 
The construction of the experimental system is progressing 
smoothly and should be completed within one month. Modifications 
to the old high-pressure reactor are now complete, and the Inconel 
sampie holder has been fabricated and assembled. The ceramic 
tubes which make up the high-temperature, low pressure reactor 
have been assembled, including cementing of the required quartz 
frits into place. All components of the reaction systems, including 
fittings, are now in hand and final assembly of all components is 
nearing completion. The final design of the system is somewhat 
more complex than originally proposed, but offers in return greater 
flexibility of operation, more precise flow control and switching of 
flows, and greater operator safety. Preparation of the Saran and 
coal chars to be used in the experimental studies is progressing 
well. Saran char is prepared by pyrolysis of Dow MA 127 Saran 
resin in nitrogen at 900°C for 30 min (heatup rate of 10°C/min). 
We conduct the pyrolysis in a horizontal quartz tube reactor en- 
closed in a Lindberg tube furnace which is controlled by an Omega 
2010 linear temperature controller. The Saran resin is placed in 
shallow alumina boats. 


17818 (DOE/PC/93215-T2) Novel microorganism for selec- 
tive separation of coal from ash and pyrite: Second quarterly 
technical progress report, 1 December 1993-28 February 1994. 
Misra, M.; Smith, R.W.; Raichur, A.M. Nevada Univ., Reno, NV 
(United States). Dept. of Chemical and Metallurgical Engineering. 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93215. Order Number 
DE94011783. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to study the effectiveness of a 
novel hydrophobic microorganism, Mycobacterium phlei (M. phlei), 
for the selective flocculation of coal from pyrite and ash forming 
minerals. During the reporting period, the hydrophobicity of differ- 
ent coal samples was studied both in the presence and absence of 
M. phlei cells. In the absence of M. Phiei, Illinois No. 6 and Penn- 
sylvania No. 8 exhibited higher contact angles as compared to 
Kentucky No. 9 coal. All the coal samples exhibited a maximum in 
contact angle around pH 5-7, which roughly coincides with the iso- 
electric point (iep) of different coals studied in this investigation. In 
the presence of M. phlei, maximum contact angle shifted to lower 
PH range of 2-3 which coincides with the iep of the M. phlei. These 
measurements reinforce the notion that good flocculation of coal 
with M. phiei can be achieved around pH 2-3. The amount of solu- 
ble fraction released during rupturing of M. phlei cells was studied 
as a function of sonication time. The rupturing experiments showed 
that the whole cells (unruptured cells) contain nearly 40% by weight 
of soluble fractions. Also, during the reporting period, the fabrica- 
tion of the counter-current flocculation device was completed. 


17819 (DOE/PC/93216-T2) Fluid dynamics of pressurized, 
entrained coal gasifiers: Second quarterly technical progress 
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report, January 1, 1994—March 31, 1994. Louge, M.Y. Cornell 
Univ., Ithaca, NY (United States). Sibley School of Mechanical and 
Aerospace Engineering. [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93216. 
Order Number DE94011127. Source: OSTI; NTIS; GPO Dep. 

Pressurized, entrained gasification is a promising new technol- 
ogy for the clean and efficient combustion of coal. Its principle is to 
operate a coal gasifier at a high inlet gas velocity to increase the 
inflow of reactants, and at an elevated pressure to raise the overall 
efficiency of the process. Unfortunately, because of the extraordi- 
nary difficulties involved in performing measurements in hot, 
pressurized, high-velocity pilot plants, its fluid dynamics are largely 
unknown. Thus the designer cannot predict with certainty crucial 
phenomena like erosion, heat transfer and solid capture. In this 
context, we are conducting a study of the fluid dynamics of Pres- 
surized Entrained Coal Gasifiers (PECGs). The idea is to simulate 
the flows in generic industrial PECGs using dimensional similitude. 
To this end, we employ a unique entrained gas-solid flow facility 
with the flexibility to recycle — rather than discard — gases other 
than air. By matching five dimensionless parameters, suspensions 
in mixtures of helium, carbon dioxide and sulfur hexafluoride simu- 
late the effects of pressure and scale-up on the fluid dynamics of 
PECGs. Because it operates under cold, atmospheric conditions, 
the laboratory facility is ideal for detailed measurements. In the 
second quarter of this project, we have continued our comparisons 
of the fluid dynamics of atmospheric and pressurized circulating flu- 
idization. To this end, we have reproduced a series of experiments 
previously carried out in this group with plastic and glass powders 
fluidized by mixtures of helium and carbon dioxide. 


17820 (DOE/PC/93224—-T1) Large scale solubilization of 
coal and bioconversion to utilizable energy: Quarterly techni- 
cal progress report, September—December 1993. Mishra, N.C. 
South Carolina Univ., Columbia, SC (United States). Dept. of Bio- 
logical Sciences. [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93224. Order Num- 
ber DE94010714. Source: OSTI; NTIS; GPO Dep. 

in order to develop a system for a large scale coal solubilization 
and its bioconversion to utilizable fuel, we plan to clone the genes 
encoding Neurospora protein that facilitate depolymerization of 
coal. We also plan to use desulfurizing bacteria to remove the sul- 
fur in situ and use other microorganisms to convert biosolubilized 
coal into utilizable energy following an approach utilizing several 
microorganisms (Faison, 1991). In addition the product of coal sol- 
ubilized by fungus will be characterized to determine their chemical 
nature and the mechanism of reaction catalyzed by fungal product 
during in vivo and in vitro solubilization by the fungus or purified 
fungal protein. The main objectives are: (1) Cloning of Neurospora 
gene for coal depolymerization protein controlling solubilization in 
different host cells, utilizing Neurospora plasmid and other vec- 
tor(s); (2) (a) Development of a large scale electrophoretic 
separation of coal-drived products obtained after microbial solubi- 
lization; (b) Identification of the coal derived products obtained after 
biosolubilization by Neurospora cultures or obtained after Neu- 
rospora enzyme catalyzed reaction in in vitro by the wildtype and 
mutant enzymes; and (3) Bioconversion of coal-derived products 
into utilizable fuel. 


17821 (LBL—-35374) Fundamental and exploratory studies 
of catalytic steam gasification of carbonaceous materials: Fi- 
nal report, fiscal years 1985-1994. Heinemann, H. (Lawrence 
Berkeley Lab., CA (United States). Center for Advanced Materials); 
Somorjai, G.A. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94011014. Source: OSTI; NTIS; GPO Dep. 

The major purpose of this project was to find catalysts which will 
permit steam gasification of carbonaceous material at reasonable 
rates and at lower temperatures than currently practiced. Rapid 
catalyst deactivation must be avoided. An understanding of the cat- 
alytic mechanism is necessary to provide leads towards this aim. 
This report describes the gasification of graphite studies and the 
gasification of coals, chars, and petroleum cokes. 


17822 (ORNL/Sub-89-SB482C/02) Fabrication of full-scale 
fiber reinforced hot-gas filters by chemical vapor deposition: 
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Final technical report. Smith, R.G. (Minnesota Mining and Mfg. 
Co., St. Paul, MN (United States). Ceramic Technology Center). 
Oak Ridge National Lab., TN (United States); Minnesota Mining 
and Mfg. Co., St. Paul, MN (United States). Ceramic Technology 
Center. Apr 1994. 79p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94011725. Source: OSTI; NTIS; GPO Dep. 

The goal of this program was to develop and fabricate an initial 
set of ceramic fiber reinforced, ceramic matrix composite, hot gas 
candle filters for testing in a simulated pressurized fluidized bed 
combustion (PFBC) environment. Four full-scale ceramic fiber rein- 
forced candle filters were fabricated in a multi step process. The 
substrate was filament wound using Nextel™ 312 yarn and then 
coated with silicon carbide by chemical vapor deposition (CVD) to 
form a ceramic composite shape that provides the candle’s struc- 
tural shape, toughness, and strength. Filter layer material was 
applied over the surface and then bonded with silicon carbide ir a 
chemical vapor infiltration, CVI, step. 


17823. Pneumatic solids feeder for coal gasification reactor. 
Notestein, J.E.; Halow, J.S. To Dept. of Energy. 1991. U.S. Patent 
Application 7-811,215. 12p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94005161. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a pneumatic feeder system for a 
coal gasification reactor which includes one or more feeder tubes 
entering the reactor above the level of the particle bed inside the 
reactor. The tubes are inclined downward at their outer ends so 
that coal particles introduced into the tubes through an aperture at 
the top of the tubes slides downward away from the reactor and 
does not fall directly into the reactor. Pressurized gas introduced 
into, or resulting from ignition of recycled combustible gas in a 
chamber adjacent to the tube ends, propels the coal from the tube 
into the reactor volume and onto the particle bed. Leveling of the 
top of the bed is carried out by a bladed rotor mounted on the 
reactor stirring shaft. Coal is introduced into the tubes from con- 
tainers above the tubes by means of rotary valves placed across 
supply conduits. This system avoids placement of feeder hardware 
in the plenum above the particle bed and keeps the coal from be- 
ing excessively heated prior to reaching the particle bed. 


17824 (RISO-R-720(EN)) Thermodynamical and transport 
properties of gases. Gjernes, E.; Fjellerup, J. Risoe National 
Lab., Roskilde (Denmark). Combustion Dept. Jan 1994. 31p. Con- 
tract ENS-1323/91-0016. Order Number DE94763265. Source: 
OSTI; NTIS; Also available from Risoe Library, P.O. Box 49, DK- 
4000 Roskilde, Denmark. 

EFP-91. 

Transport properties such as viscosity, conductivity, and diffusiv- 
ity are estimated as functions of gas composition, temperature, and 
pressure. The correlations are based on reduced properties. In cal- 
culating thermodynamical properties heat capacity is fitted to a 4th 
order polynomial in temperature assuming ideal gas conditions, 
while a cubic (SRK) equation of state accounts for non ideal condi- 
tions. Using reference data from the literature, the performance of 
the correlations for viscosity, conductivity, and diffusivity have been 
checked. The present study is part of the activity in the pressurized 
fuel laboratory at Risoe. The investigated correlations for thermody- 
namical and transport properties will be used for the calculation of 
solid fuel reactivity at pressurized conditions. (au) (27 tabs., 4 ills., 
10 refs.) 


17825 (SAND-93-2615C) Progress in donor assisted coal 
liquefaction: Hydroaromatic compound formation. Kottenstette, 
R.J.; Stephens, H.P. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940301-6: 207. spring national meeting of the American Chemical 
Society (ACS), San Diego, CA (United States), 13-18 Mar 1994). 
Order Number DE94005283. Source: OSTI; NTIS; GPO Dep. 

The role of hydrogen donor compounds in coal liquefaction has 
been extensively investigated since the mid 1960's using model 
compounds and process derived hydrogen donor solvents. Our re- 
cent research and that of other investigators have shown that two 
model compounds in particular have great efficacy in solvating low 
rank coals. 1,2,3,10b tetrahydrofluoranthene (H,Fl) and 1,2,3,6,7,8 





hexahydropyrene (HgPy) have been used to dissolve Wyodak coal 
to > 95% soluble material as measured by tetrahydrofuran (THF). 
Although these hydrogen donors are very effective, they may not 
be found in any significant concentrations in actual liquefaction pro- 
cess recycle solvents. Therefore, studies with process derived 
recycle materials are necessary to understand donor solvent chem- 
istry. The objective of this paper is to present results of solvent 
hydrogenation experiments using heavy distillate solvents produced 
during testing at the Wilsonville Advanced Coal Liquefaction Test 
Facility. We evaluated the impact of hydrogenation conditions upon 
hydrogen donor formation in process derived distillates and com- 
pared these process derived solvents with the highly effective H,FI 
and HePy donors in coal liquefaction tests. This paper presents 
data on reaction conditions used for distillate hydrotreating and 
subsequent coal liquefaction, with an aim toward understanding the 
relationship between reaction conditions and donor solvent quality 
in recycle distillates. 
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17826 (DOE/PC/93220-T2) Production of elemental sulfur 
from H2S and CO, derived from a coal desulfurization pro- 
cess: Quarterly technical process report, December 1, 
1993—March 31, 1994. Hu, L.; Jiang, X.; Khang, S.J. Cincinnati 
Univ., OH (United States). Dept. of Chemical Engineering. [1994]. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93220. Order Number DE94011149. Source: 
OSTI; NTIS; GPO Dep. 

During the second quarter of the project, an experimental 
apparatus was setup for catalyst screening studies. Sulfided Co- 
Mo-AlzO3 catalyst was prepared and a thermodynamic study for 
the reaction of H2S and COz was performed. A packed bed reactor 
made of quartz tube was setup for catalyst screening studies. This 
reactor was also used for the H» reduction of catalyst. Temperature 
profile in the reactor was measured and results indicated that in 
the middle of the reactor (5 to 6 inches in length) the temperature 
profile may be regarded as isothermal. Sulfided Co-Mo catalyst 
was prepared by first reducing (using H2) and sulfiding (using H2S) 
a commercially available CoO-MoO3-Al,O3 catalyst. Thermody- 
namic analysis for the reaction of HoS and CO. was performed by 
using the JANAF thermochemic table and the STANJAN method. 
The results indicated that the following reaction mechanism might 
be suitable for the reaction of HoS and CO> to produce elemental 
sulfur and methane: (1) 2HeS = 2H2+Se2, (2) COo+H2=CO+H20, 
(3) COz+4H2=CH4+2H20, and (4) CO+3H2=CH4+2H20. 
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17827 (DOE/MC/10637-3710) Development of fireside per- 
formance indices, Task 7.33, Development of methods to 
predict agglomeration and deposition in FBCS, Task 7.36, En- 
hanced air toxics control, Task 7.45. Zygarlicke, C.J.; Mann, 
M.D.; Laudal, D.L.; Miller, S.J. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center. 
Jan 1994. 86p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86MC10637. Order Number 
DE94004103. Source: OSTI; NTIS; GPO Dep. 

The Energy & Environmental Research Center (EERC) has been 
developing advanced indices that rank coals according to their foul- 
ing and slagging propensity in utility boilers. The indices are based 
on sophisticated analytical techniques for identifying and quantify- 
ing coal inorganics and are useful in predicting the effects of 
proposed operational changes on ash deposition in coal-fired boil- 
ers. These indices are intended to provide an economical way to 
reduce the amount of full-scale testing needed to determine the 
best means of minimizing ash-related problems. The successful 
design and operation of the fluidized-bed combustor requires the 
ability to control and mitigate ash-related problems. The major ash- 
related problems in FBC are agglomeration of bed material, ash 
deposition on heat-transfer surfaces, ash deposition on refractory 
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and uncooled surfaces, corrosion, and erosion. The focus of the 
Development of Methods to Predict Agglomeration and Deposition 
in FBCs is on the agglomeration and deposition problems in atmo- 
spheric bubbling and circulating beds. The 1990 Clean Air Act 
Amendments require study of air toxic emissions from coal com- 
bustion systems. Since most of the toxic metals present in coal will 
be in particulate form, a high level of fine-particle control appears to 
be the best approach to achieving a high level of air toxics control. 
However, over 50% of mercury and a portion of selenium emis- 
sions are in vapor form and are not typically collected in particulate 
control devices. Therefore, the goal of this project is to develop 
methods that capture the vapor-phase metals while simultaneously 
achieving ultrahigh collection efficiency of particulate air toxics. 


17828 (DOE/PC/79916-T1) Determining the radiative prop- 
erties of pulverized-coal particles from experiments: Final 
report. Menguec, M.P. Kentucky Univ., Lexington, KY (United 
States). Dept. of Mechanical Engineering. Feb 1992. 124p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FG22-87PC79916. Order Number DE94011560. Source: 
OSTI; NTIS; GPO Dep. 

A comprehensive coupled experimental-theoretical study has 
been performed to determine the effective radiative properties of 
pulverized-coal/char particles. The results obtained show that the 
“effective” scattering phase function of coal particles are highly for- 
ward scattering and show less sensitivity to the size than predicted 
from the Lorenz-Mie theory. The main reason for this is the pres- 
ence of smaller size particles associated with each larger particle. 
Also, the coal/char particle clouds display more side scattering 
than predicted for the same size range spheres, indicating the ir- 
reguiar shape of the particles and fragmentation. In addition to 
these, it was observed that in the visible wavelength range the coal 
absorption is not gray, and slightly vary with the wavelength. These 
two experimental approaches followed in this study are unique in a 
sense that the physics of the problem are not approximated. The 
properties determined include all uncertainties related to the parti- 
cle shape, size distribution, inhomogeneity and spectral complex 
index of refraction data. In order to obtain radiative property data 
over a wider wavelength spectrum, additional ex-situ experiments 
have been carried out using a Fourier Transform Infrared (FT-IR) 
Spectrometer. The spectral measurements were performed over 
the wavelength range of 2 to 22 um. These results were inter- 
preted to obtain the “effective” efficiency factors of coal particles 
and the corresponding refractive index values. The results clearly 
show that the coal/char radiative properties display significant 
wavelength dependency in the infrared spectrum. 


17829 (DOE/PC/90287-T13) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, December 31, 1993. Doyle, F.M. Cali- 
fornia Univ., Berkeley, CA (United States). Dept. of Materials 
Science and Mineral Engineering. [1993]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90287. Order Number DE94010280. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these minerals, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical cleaning pro- 
cesses. The results will provide fundamental insight into oxidation, 
in term of the bulk and surface chemistry, the microstructure, and 
the semiconductor properties of the pyrite. During the thirteenth 
quarter, wet oxidation tests were done on coal samples from the 
Pennsyivania State Coal Bank. As-received and oxidized coal sam- 
ples were studied by Diffuse Reflectance Infrared Fourier 
Transform (DRIFT) spectroscopy to detect functional groups that 
might be responsible for changing the hydrophobicity of coal sam- 
ples. Coal samples from the Pennsylvania State Coal Bank were 
oxidized for 5 hours at room temperature using 10% HzO. at pH 
1.0, 1.0 M HNOg or 0.05 M Fe2(SO,)3 at pH 1.0. Details of the ex- 
perimental procedure used in the wet oxidation tests were provided 
in our September 30, 1993 report, along with results of ion- 
exchange analysis and film flotation tests on as-received and 
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oxidized coal samples. Table || shows the weight percentage of 
carboxylic and phenolic group oxygen generated by oxidation with 
different treatments, as determined by ion-exchange. DRIFT spec- 
troscopic analysis was done on as-received and oxidized samples 
to identify different functionalities directly, to supplement the infor- 
mation on carboxylic and phenolic groups obtained indirectly by 
ion-exchange methods. The procedure for DRIFT analysis was re- 
ported in our June 30, 1993 report. 


17830 (DOE/PC/91047-T5) Investigation of coal structure: 
Quarterly report, July 1, 1993-September 30, 1993. Viking Sys- 
tems International, Inc., Pittsburgh, PA (United States). Oct 1993. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91047. Order Number DE94004534. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate the physical struc- 
ture of coal: the extent to which coal molecules may be covalently 
cross-linked and/or physically associated. Coal structure should be 
yell understood for its effective utilization, and better understanding 

physical structure of coal is the first step for the development of 
coal utilization. Solvent swelling of coal and multistep sequences of 
extraction are the two main probes of investigation. No single 
solvent appears to disrupt all of the relatively strong secondary in- 
teractions in coal. Various relatively strong secondary interactions 
need to be solvated step by step by appropriate procedures. If 
physical association is considerable, it should be possible to 
extract coal by the multistep sequences. Secondly, physica! associ- 
ation will be evaluated by coal swelling. For the investigation of the 
effects of low coal concentration and continuous mixing, a new 
method will be developed. The focus of the work will be on a spe- 
cific bituminous coal low in sulfur and iron. As requested by DOE, 
Blind Canyon coal (DECS-16) obtained from the Penn State Coal 
Bank has been used in this project. 


17831 (DOE/PC/91058-TS) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly progress report for period 
ending December 31, 1993. Davis, B.H. Kentucky Univ., Lexing- 
ton, KY (United States). Center for Applied Energy Research. 


[1993]. 91p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-91PC91058 
DE94010699. Source: OSTI; NTIS; GPO Dep. 

A naphtha derived from Illinois No. 6 coal and its product of 
hydrotreatment have been analyzed by means of gas chromatogra 
phy combined with mass spectrometry (GC/MS) and gas 
chromatography combined with flame ionization detection (GC/ 
FID). Four-hundred-forty-six naphtha components, comprising 95+ 
% of the carbon content (GC/FID) were identified (GC/MS). 


Naphtha components undergoing change under conditions of hy- 
drotreatment are noted. 


Order Number 


17832 (DOE/PC/91285-9) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, October 
1, 1993—December 31, 1993. Zilm, K.W. Yale Univ., New Haven, 
CT (United States). Dept. of Chemistry. [1993]. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
9$1PC91285. Order Number DE94011118. Source: OSTI; NTIS; 
GPO Dep. 

Four major areas of inquiry are being pursued. Advanced solid 
state NMR methods are being developed to assay the distribution 
of the various important functional groups that determine the reac- 
tivity of coals. Special attention is being paid to methods that are 
compatible with the very high magic angle sample spinning rates 
needed for operation at the high magnetic field strengths available 
today. Polarization inversion methods utilizing the difference in heat 
capacities of small groups of spins are particularly promising. Meth- 
ods combining proton-proton spin diffusion with C CPMAS 
readout are being developed to determine the connectivity of func- 
tional groups in coals in a high sensitivity relay type of experiment. 
Additional work is aimed at delineating the role of methyl group ro- 
tation in the proton NMR relaxation behavior of coals. 


17833 (DOE/PC/91292-T9) Rheological properties essen- 
tial for the atomization of coal water slurries (CWS): Quarterly 
progress report, September 15, 1993-December 15, 1993. 
Ohene, F. Grambling State Univ., LA (United States). Dept. of 
Chemistry. [1994]. 5p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG22-91PC91292. Order Number 
DE94010735. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of high shear and extensional properties on 
the atomization of coal-water slurries (CWS). In the atomization 
studies, the mean drop size of the CWS sprays will be determined 
at various air-to CWS. A correlation between the extensional and 
high shear properties, particle size distributions and the atomization 
will be made in order to determine the influence of these parame- 
ters on the atomization of CWS. 


17834 (DOE/PC/91299—14) Magnetic relaxation: Coal 
swelling, extraction, pore size: Quarterly technical progress 
report, January 1, 1994—March 31, 1994. Doetschman, D.C. 
State Univ. of New York, Binghamton, NY (United States). Dept. of 
Chemistry. [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91299. Order Number 
DE94011122. Source: OSTI; NTIS; GPO Dep. 

We have done work on three project areas during the last quar- 
ter. We have examined the spin coherence memory times in the 
swelled Argonne whole coals and reswelled residues. We have ex- 
amined the effect on mineral matter-free carbonaceous materials of 
a demineralization procedure that is commonly used on coals. We 
are preparing to synthesize a batch of phenalenyl spin probe in or- 
der to adsorb it onto our whole coal and residue samples. Electron 
spin echo decay measurements will be made in order to probe the 
in- and out-of-plane molecular reorientation of this model of 2-4 
condensed ring aromatic molecules. The spin coherence memory 
time Ty of the swelled whole coals and the swelled residues ver- 
sus coal rank are shown in Figures 1 and 2. There appear to be 
generally increasing trends in Ty with coal rank, with somewhat 
longer Ty in the swelled residues than in the swelled whole coals. 
While the latter trend could be rationalized on the basis of the 
lower density of spins left in the swelled residue after extraction, 
the former trends runs counter to the increasing density of spins 
with rank. The exceptional behavior of the swelled whole coals at 
higher and lower ranks is noteworthy. The low rank behavior may 
be due to the fact that the sample is actually a lignite, not a coal. 
The very short Ty in the high rank whole coal may have to do with 
spin exchanged processes. We also measured the T; in the 
swelled whole coal and swelled residue. 


17835 (DOE/PC/91305-9) Characterization of porosity via 
secondary reactions: Quarterly technical progress report, 1 
October 1993-31 December 1993. Calo, J.M.; Zhang, L. Brown 
Univ., Providence, RI (United States). Div. of Engineering. [1993]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91305. Order Number DE94010743. Source: 
OSTI; NTIS; GPO Dep. 

The following was accomplished during the reporting period: 
TPD spectra were obtained from Wyodak coal char samples CO 
and CO, prepared at varying burn-offs in 0.1 MPa oxygen at 
410°C. Both the CO and COz spectra were fit to two Gaussian 
peaks. Nitrogen isotherms (77K) were obtained for all the samples 
in order to characterize their porosity. The conclusions were 
derived from these data include: (1) The TPD desorption data indi- 
cated the same general porosity development with burn-off as the 
nitrogen adsorption isotherms. (2) The two high temperature CO. 
peaks are attributable to secondary interactions of desorbed CO 
with surface oxygen complexes as it percolates out through the 
pore structure. This reaction may be catalyzed by the mineral mat- 
ter in the Wyodak char. 


17836 (DOE/PC/82176-T6) Thermodynamic properties of 
pulverized coal during rapid heating devolatilization pro- 
cesses: Quarterly progress report, October-December 1993. 
Proscia, W.M.; Freihaut, J.D. United Technologies Corp., East 
Hartford, CT (United States). Research Center. Mar 1994. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92176. Order Number DE94011786. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to obtain data on the thermody- 
namic properties and morphology of coal under conditions of rapid 
heating. Specifically, the total heat of devolatilization, external sur- 
face area, BET surface area and true density will be measured for 
representative coal samples. The coal ranks to be investigated will 





include a high volatile A bituminous (PSOC 1451D) and a low 
volatile bituminous (PSOC 1516D). An anthracite (PSOC 1468) will 
be used as a non-volatile coal reference. In addition, for one coal, 
the contribution of each of the following components to the overall 
heat of devolatilization will be measured: the specific heat of coal/ 
char during devolatilization, the heat of thermal decomposition of 


the coal, the specific heat capacity of tars, and the heat of vapor- 
ization of tars. 


17837 (DOE/PC/92251-T2) Refining of fossil resin flotation 
concentrate from Western coal: Second quarterly final report, 
April 1, 1993—June 30, 1993. Jensen, G.F. (Utah Univ., Salt Lake 
City, UT (United States)); Miller, J.D. USDOE Pittsburgh Energy 
Technology Center, PA (United States); Utah Univ., Salt Lake City, 
UT (United States). 10 Jul 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93PC92251. 
Order Number DE94011974. Source: OSTI; NTIS; GPO Dep. 

Ultimate analysis was conducted for the fossil resin concentrate 
and results obtained are given in Table 2. Based on these results 
and other results from spectroscopic analysis it appears that the 
fossil resin from the Wasatch Plateau coal field consists mainly of 
aliphatic components and partially aromatized multicyclic ter- 
penoids with a few oxygen functional groups. As compared with 
the parent high volatile bituminous coal, the resin has higher hy- 
drogen and carbon content, low oxygen, nitrogen, and sulfur 
contents, and relatively low aromaticity. The values of the acid 
number and iodine number indicate that the fossil resins from the 
Wasatch Plateau coal field contain only a modest amount of 
oxygen functional groups and unsaturated carbon-carbon double- 
bonds in their molecular structures. Fossil resin is a complex 
mixture of sesquiterpenoids and the solubility of these resin com- 
pounds depends on the type of solvent used. The determination of 
the extractable resin content in the resin concentrate by different 
solvents provides an important control variable for selective solvent 
refining and purification. The data generated during preliminary sol- 
vent extraction tests are especially important for process design, 
control of the refined resin quality and prediction of the refined 
resin products. In this work, the extractable resin content was de- 
termined for each size fraction with four solvents: ethyl acetate 
(ACS grade), hexanes (ACS grade), heptane (98%, assay grade), 
and toluene (ACS grade). The extraction tests were conducted in 
TX-6 Soxhlet extraction units. Results are given in Table 5. 


17838 (DOE/PC/92251-T3) Refining of fossil resin flotation 
concentrate from Western coal: Third quarterly final report, 
July 1, 1993-September 30, 1993. Jensen, G.F. (Utah Univ., Salt 
Lake City, UT (United States)); Miller, J.D. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States); Utah Univ., Salt Lake 
City, UT (United States). 4 Oct 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93PC92251. 
Order Number DE94011975. Source: OSTI; NTIS; GPO Dep. 
Summary of Batch Extraction Experiments: (1) Resin extraction 
rate is not significantly affected by agitation intensity and low agita- 
tion should be suitable for the continuous extraction process; (2) 
The effect of resin particle size on the extraction rate and yield is 
obvious. Because of the fine size of the composite resin concen- 
trate (80% minus 200 mesh), the extraction reaction occurs in 
reasonable times and process design conditions can be estab- 
lished accordingly; (3) The effect of temperature on the rate and 
yield of the extraction process is found to be very significant. 
Higher temperatures (about 60°C) should be considered for the 
continuous extraction circuit; (4) The effect of solids concentration 
on the extraction rate is moderate. As concluded from our charac- 
terization study, it is known that fossil resin is mainly composed of 
aliphatic components, partially aromatized multicyclic compounds 
with a small number of oxygen functional groups. The solvent, hep- 
tane, is also a nonpolar aliphatic compound. It is expected that no 
chemical reaction will occur in such an extraction process at low 
temperature (0-90°C). The main interaction between resin and 
heptane is expected to be the van-der-Waals-forces of interaction 
associated with solvation phenomena. In this regard, the resin ex- 
traction rate should be largely independent of agitation intensity at 
room temperature, low solids concentration and moderate agitation. 
The initial extraction rate was found to be inversely proportional to 
the initial particle diameter. The temperature has significant effect 
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on extraction rate and the activation energy for resin extraction by 
heptane was found to be 15.5 kcal/mole. The resin extraction ki- 
netics can be expressed by the equation given. 


17839 (DOE/PC/92251—T4) Refining of fossil resin flotation 
concentrate from Western coal: Fourth quarterly final report, 
October 1, 1993—-December 31, 1993. Jensen, G.F. (Utah Univ., 
Salt Lake City, UT (United States)); Miller, J.D. USDOE Pittsburgh 
Energy Technology Center, PA (United States); Utah Univ., Salt 
Lake City, UT (United States). 5 Jan 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93PC92251. Order Number DE94011976. Source: OSTI; NTIS; 
GPO Dep. 

Four resinite types, namely yellow, amber, light-brown, and dark- 
brown in color, occurring in the Wasatch Plateau coal field, are 
mainly composed of aliphatic components. In contrast coal consists 
primarily of aromatic ring structures, various oxygen functional 
groups (—OH, >C=O0, —C—O) and few aliphatic chains. The color 
difference observed among the four hand-sorted resin types is ex- 
plained by the presence of chromophores (O, S, and N atoms and 
C=C double bonds) and also by the presence of finely dispersed 
coal particle inclusions in the resin matrix. The extraction rate for 
these resin types follows the order yellow > amber > light-brown 
> dark-brown. Hexane purified resin from all resin types closely re- 
sembles the properties of the physically separated yellow resin. 
Resinites are distinct from other coal macerals, which show a high 
heat value and high volatile matter content. The four resin types 
also show distinct differences among certain physical and chemical 
properties such as density, and softening point. All these properties 
were noted to change gradually from yellow to dark-brown resin. 


17840 (DOE/PC/93051—T1) Maintenance of the coal sample 
bank and database: Quarterly technical progress report, 
September 29, 1993-December 28, 1993. Davis, A.; Glick, D.C. 
Pennsylvania State Univ., University Park, PA (United States). Coal 
and Organic Petrology Labs. 24 Feb 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93PC93051. Order Number DE94010291. Source: OSTI; NTIS; 
GPO Dep. 

This five year project is intended to ensure the availability of 
well-characterized, high-quality coal samples for public and private 
coal research. It continues support of the DOE Coal Sample Bank 
and Database at The Pennsylvania State University. Thirty coal 
samples will be collected, processed, packaged, and analyzed, and 
a resulting database will be maintained. These samples and data, 
as well as 26 samples collected under previous contracts, will be 
distributed to DOE contractors and others performing coal re- 
search. Samples will be chosen to maintain a sample bank of 56 
coals representing the major U.S. coal fields and a variety of coal 
ranks and compositions. In addition to standard analyses, liquefac- 
tion tests and organic geochemical analyses will be performed. The 
samples will be stored to minimize deterioration, and wili be moni- 
tored annually by proximate, sulfur forms, and gaseous oxygen 
analysis to evaluate their condition. These samples will be used for 
additional research on the influence of changes in surface chem- 
istry on surface properties, the influence of sample deterioration on 
liquefaction properties, and the mechanisms of coal oxidation. 


17841 (DOE/PC/93202-2) Molecular accessibility in oxi- 
dized and dried coals: Quarterly report, [January-March 1994]. 
Kispert, L.D. Alabama Univ., University, AL (United States). Dept. 
of Chemistry. Mar 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93202. Order Num- 
ber DE94011119. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to determine the molecu- 
lar and structural changes that occur in swelled coal as a result of 
oxidation and moisture loss both in the presence and absence of 
light using our newly developed EPR spin probe method. Looking 
at the over-all picture of the because of the increased cross-linking 
and lack of decrease in retention would be observed because of 
the increased cross-linking and lack of structural accessibility of the 
spin probes. This decrease would be observed in coals swelled in 
both toluene and pyridine since neither solvent is known to disrupt 
covalent cross-linking in coal. As the concentration of free radicals 
in the coal is decreased, this process would become less signifi- 
cant, and the production of hydroperoxides would become more 
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important. As the oxidation process continue, production of hydrox- 
ides would cause both polar spin probes to be more strongly 
retained. As the hydroxyls were oxidized further to ketones, the re- 
tention of spin probe Vi would become stronger than spin probe 
VIl. However, as the ketones and hydroxyls are further oxidized to 
carboxylic groups, this trend would be reversed and spin probe Vil. 
would be retained more strongly than spin probe VI. Of course, 
since the reaction products can form cross-links with other sections 
of the coal, this process would much more convoluted. A more 
complete picture of this process and its application to each individ- 
ual spin probe is currently being prepared. It is apparent that the 
EPR spin probe method is very sensitive to the oxidation process 
in coal. 


17842 (SAND—94-8481) Radiative heat transfer in 
pulverized-coal-fired boilers: Development of the absorptive/ 
reflective character of initial ash deposits. Richards, G.H. 
(Brigham Young Univ., Provo, UT (United States)); Harb, J.N.; Bax- 
ter, L.L.; Bhattacharya, S.; Gupta, R.P.; Wall, T.F. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-940711-9: 25. international symposium on 
combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). Order 
Number DE94006394. Source: OSTI; NTIS; GPO Dep. 

Emission Fourier transform infrared (FTIR) spectroscopy data 
provide in situ, time-resolved, spectral emissivity measurements for 
ash deposits generated from two US Powder River Basin coals un- 
der realistic combustion conditions. The first three hours of deposit 
growth on a tube in cross flow in Sandia’s Multifuel Combustor de- 
tail the development of surface emissivity with time. Measured 
emissivities vary significantly with wavelength, reflecting the influ- 
ence of the physical, chemical, and optical properties of the 
deposit. At long wavelengths (>7um), emission bands exhibit char- 
acteristics of sulfates and silicates. The spectral emissivity 
measured in this region approaches a steady value, indicating that 
the deposit becomes opaque. In contrast, deposits are not opaque 
at shorter wavelengths where the measured emissivity is 
influenced by the properties of the underlying metal surface. Theo- 
retical predictions of the emissivity of a particulate layer were 
performed and results are compared to the measured values. The 
theory adequately predicts the general features of spectral variation 
of the emissivity. The predicted trends in emissivity with particle 
size and deposit composition are also consistent with experimental 
observations. Total (Planck-weighted) emissivities are calculated 
from the measured spectral values for the deposits at flame tem- 
peratures. They increase with time from the clean tube value (0.2 
to 0.3) to values typical of deposits formed from western US coals 
(0.45 to 0.55). The total absorptivities are also calculated based on 
wall temperatures and found to be somewhat lower than the corre- 
sponding emissivities (0.30 to 0.37). In all cases, the ash deposits 
exhibit more reflective behavior than deposits generated from most 
eastern US coals with emissivities of the order of 0.7 to 0.9. 
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Refer also to citation(s) 17749, 17767, 17826, 17891, 17893, 
18430, 18453, 20544, 20545 


17843 (AAA-KTF/FKF—-94/6) Sintering tendency of different 
fuel ashes in combustion and gasification conditions. Skrif- 
vars, B. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1994. 98p. Order Number DE94763306. Source: 
OSTI; NTIS. 

KTM-LIEKKI Research Programme. 

Ash sintering in two different cases, in bed agglomeration of flu- 
idized bed combustion/gasification processes and in the case with 
fireside deposit formation on boiler heat exchanger surfaces were 
studied. The sintering processes involved in bed agglomeration has 
been studied in circulating fluidized bed combustors and fluidized 
bed gasifiers while ash sintering as a cause for fouling has been 
studied in a pulverized coal-fired boiler with limestone injection for 
sulphur dioxide removal and in boilers burning pulping process 
spent liquor, in the black liquor recovery boilers. The study has 
made use of both laboratory experiments and full-scale measure- 
ments. The main laboratory method used is a sintering test based 
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on compression strength measurements of heat treated cylindrical 
ash pellets. In the full-scale tests, air-cooled probes have been 
used for collecting short term deposit samples. In the bed agglom- 
eration studies the sintering test was at first used as a predictive 
tool to forecast possible bed agglomeration problems in fluidized 
bed boilers. Three sintering mechanisms were identified to be able 
to cause bed agglomeration in fluidized bed processes: sintering 
caused by partial melting, sintering due to viscous flow of the 
glassy silicate phase in the ash, and sintering caused by chemical 
gas-solid reactions. The sintering tendency of the coal ashes was 
also tested under typical fluidized bed gasification conditions. In 
the fouling studies of black liquor recovery boilers, the effect of 
chlorine, potassium and carbonate on the fluegas dust sintering 
were examined, 


17844 (DOE/MC/22118-3733) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report, October-December 1993. Radian Corp., Austin, 
TX (United States). [1993]. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-86MC22118. Order 
Number DE94012161. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota En- 
ergy and Environmental Research Center (EERC) to design, 
construct and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. 


17845 (DOE/PC/S0096-T6) Microbial reduction of SO, and 
NO, as a means of by-product recovery/disposal from regen- 
erable processes for the desulfurization of flue gas: Final 
report. Sublette, K.L. Tulsa Univ., OK (United States). Center for 
Environmental Research and Technology. Mar 1994. 304p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90096. Order Number DE94011789. Source: OSTI; 
NTIS; GPO Dep. 

The main objective of this research was to investigate microor- 
ganisms capable of fossil fuel flue gas desulfurization and 
denitrification. The study used municipal sewage sludge as a car- 
bon and energy source for SO2-reducing cultures. The individual 
tasks developed a consortium of sulfate-reducing bacteria, investi- 
gated the design parameters for a continuous process, preformed 
a cost analysis, and screened sulfate-reducing bacteria. In the in- 
vestigation of microbial reduction of NO, to nitrogen, tasks included 
screening denitrifying bacteria for NO and NOz activity, developing 
optimum NO-reducing cultures, and investigating design parame- 
ters for a continuous system. This final report reviews the work 
previous to the current project, describes project objectives and the 
specific work plan, and reports results from the work completed 
during the previous reporting periods. 


17846 (DOE/PC/91290-T9) Non-intrusive measurement of 
particle charge: Electrostatic dry coal cleaning: Technical 
progress report No. 10, October 1, 1993-—December 31, 1993. 
Kentucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91290. Order Num- 
ber DE94010296. Source: OSTI; NTIS; GPO Dep. 

This report describes continuing work on a project to study the 
electrostatic charging of dry coal dust as a function of the velocity 
of the coal particles. During this period, data quantifying the effect 
of gas velocity on particle charge was collected for two coals and 
glassy carbon. Also, various charging techniques were evaluated 
and charge saturation was investigated. The particle feeder enclo- 
sure was redesigned and constructed of stainless steel to handle 
small positive pressures and allow easier particle access. 


17847 (DOE/PC/91302-8) Hydrothermal reactions of fly 
ash: [Quarterly] report, July 1, 1993-September 30, 1993. 
Brown, P.W. Pennsylvania State Univ., University Park, PA (United 





States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE94004545. Source: OST!; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions are being investigated. This is being done for 
two primary reasons. The first of these is to determine the nature 
of the phases that form, to assess the stabilities of these phases in 
the ambient environment and, finally, to assess whether these 
phases are capable of sequestering hazardous species. The sec- 
ond reason for undertaking this proposed study is that, depending 
on the composition of the ash and the presence of selected addi- 
tives, it may be possible under hydrothermal conditions to form 
compounds which have cementitious properties. Formation of four 
classes of compounds, which bracket likely fly ash compositional 
ranges, have been selected for study. These are calcium silicate 
hydrates, calcium silicosulfates, calcium aluminosulfates, and alkali 
aluminosilicates. The specific compounds fabricated will be deter- 
mined and their stability regions assessed. As a part of stability 
assessment, the extent to which selected hazardous species are 
sequestered will be determined. Finally, the cementing properties 
of these compounds will be established. 


17848 (DOE/PC/91302-9) Hydrothermal reactions of fly 
ash: Quarterly report, October 1, 1993-December 31, 1993. 
Brown, P.W. Pennsylvania State Univ., University Park, PA (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE94010266. Source: OSTI; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions are being Investigated. This is being done for 
two primary reasons. The first of these is to determine the nature 
of the phases that form, to assess the stabilities of these phases in 
the ambient environment and, finally, to assess whether these 
phases are capable of sequestering hazardous species. The sec- 
ond reason for undertaking this proposed study is that, depending 
on the composition of the ash and the presence of selected addi- 
tives, it may be possible under hydrothermal conditions to form 
compounds which have cementitious properties. Formation of four 
classes of compounds, which bracket likely fly ash compositional 
ranges, have been selected for study. These are calcium silicate 
hydrates, calcium silicosulfates, calcium aluminosulfates, and alkali 
aluminosilicates. The specific compounds fabricated will be deter- 
mined and their stability regions assessed. As a part of stability 
assessment, the extent to which selected hazardous species are 
sequestered will be determined. Finally, the cementing properties 
of these compounds will be established. 


17849 


(DOE/PC/91302-10) Hydrothermal reactions of fly 
ash: [Quarterly] report, January 1, 1994—-March 31, 1994. 
Brown, P.W. Pennsylvania State Univ., University Park, PA (United 


States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE94011121. Source: OSTI; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions are being investigated. This is being done for 
two primary reasons. The first of these is to determine the nature 
of the phases that form, to assess the stabilities of these phases in 
the ambient environment and, finally, to assess whether these 
phases are capable of sequestering hazardous species. The sec- 
ond reason for undertaking this proposed study is that, depending 
on the composition of the ash and the presence of selected addi- 
tives, it may be possible under hydrothermal conditions to form 
compounds which have cementitious properties.Formation of four 
classes of compounds which bracket likely fly ash compositional 
ranges, have been selected for study. These are calcium silicate 
hydrates, calcium silicosulfates, calcium aluminosulfates, and alkali 
aluminosflicates. The specific compounds fabricated will be deter- 
mined and their stability regions assessed. As a part of stability 
assessment, the extent to which selected hazardous species are 
sequestered will be determined. Finally, the cementing properties 
of these compounds will be established. 


17850 (DOE/PC/92119-T4) Microbiological recovery of 
metals from spent coal liquefaction catalysts: Quarterly status 
report, January-March 1993. Joffe, P.; Sperl, G.T. Geo-Microbial 


01 COAL, LIGNITE, AND PEAT 
0108 Waste Management 


Technologies, Inc., Ochelata, OK (United States). [1993]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92119. Order Number DE94011788. Source: OSTI; 
NTIS; GPO Dep. 

The main objectives of this project are: (1) to test non-growing 
cells for their ability to remove metals from spent coal liquefaction 
catalysts; (2) to optimize time and volumes necessary for efficient 
metal removal from spent catalysts; (3) to perform an economic 
evaluation based on the best case scenario from the other tasks; 
and (4) to seek thermophilic bacteria which can leach metals from 
spent catalysts. Such organisms would undoubtedly increase rates 
of release. In an earlier contract the authors studied the ability of 
T. ferrooxidans to release metals from spent coal liquefaction cata- 
lysts (Shell 324 from the Wilsonville pilot plant). This organism was 
good at releasing Ni from the Ni-Mo catalyst, but the toxicity of Mo 
for these organisms meant large volumes of liquid were required 
and long periods of time. They discovered at that time that het- 
erotrophic denitrifying bacteria were capable of releasing both Ni 
and Mo at high rates and efficiently at small volumes. These or- 
ganisms are the target of study in this project along with other 
potentially interesting microorganisms. 


17851 (DOE/PC/92206-T3) Bench scale testing of mi- 
cronized magnetite beneficiation: Quarterly technical progress 
report 3, July-September, 1993. Anast, K. AMAX Research and 
Development Center, Golden, CO (United States). 29 Oct 1993. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92206. Order Number DE94010258. Source: 
OSTI; NTIS; GPO Dep. 

This project is aimed at development of a process that, by using 
ultra fine magnetite suspension, would expand the application of 
heavy media separation technology to processing fine, —28 mesh 
coals. These coal fines, produced during coal mining and crushing, 
are separated in the conventional coal preparation plant and gen- 
erally impounded in a tailings pond. Development of an economic 
process for processing these fines into marketable product will 
expand the utilization of coal for power production in an environ- 
mentally acceptable and economically viable way. This process 
has been successfully researched at PETC but has not been stud- 
ied on a continuous bench-scale unit, which is a necessary step 
towards commercial development of this promising technology. The 
goal of the program is to investigate the technology in a continuous 
circuit at a reasonable scale to provide a design basis for larger 
plants and a commercial feasibility data. 


17852 (DOE/PC/92206-T4) Bench scale testing of mi 
cronized magnetite beneficiation: Quarterly technical progress 
report 4, October-December, 1993. Anast, K. AMAX Research 
and Development Center, Golden, CO (United States). 25 Jan 
1994. 51p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93PC92206. Order Number 
DE94010259. Source: OSTI; NTIS; GPO Dep. 

This project is aimed at development of a process that, by using 
ultra fine magnetite suspension, would expand the application of 
heavy media separation technology to processing fine, —28 mesh 
coals. These coal fines, produced during coal mining and crushing, 
are separated in the conventional coal preparation plant and gen- 
erally impounded in a tailings pond. Development of an economic 
process for processing these fines into marketable product will 
expand the utilization of coal for power production in an environ- 
mentally acceptable and economically viable way. This process 
has been successfully researched at PETC but has not been stud- 
ied on a continuous bench-scale unit, which is a necessary step 
towards commercial development of this promising technology. The 
goal of the program is to investigate the technology in a continuous 
circuit at a reasonable scale to provide a design basis for larger 
plants and a commercial feasibility data. 


17853 (DOE/PC/92536-T6) Oxidation of phenolics in 
supercritical water: Quarterly technical progress report, 1 De- 
cember 1993-28 February 1994. Michigan Univ., Ann Arbor, MI 
(United States). Dept. of Chemical Engineering. [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92536. Order Number DE94011782. Source: OSTI; 
NTIS; GPO Dep. 
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An environmental hazard associated with coal liquefaction and 
gasification is the generation of aqueous waste streams containing 
phenolics and carcinogenic organics such as polynuclear aromat- 
ics. Oxidation in supercritical water (SCW) is an emerging 
technology for the ultimate destruction of phenolics and other 
organics in waste water streams. SCW oxidation involves the oxi- 
dation of organics in an aqueous medium at temperatures between 
400-650 C and pressures around 250 atm. These conditions ex- 
ceed the thermodynamic critical point of water, hence the water is 
said to be supercritical. Wastes can be converted by SCWO to be- 
nign products: carbon is converted to CO2, hydrogen to HzO, and 
nitrogen to Nz or N2O (but not NO,). The objective of this project 
is to oxidize selected phenolics in SCW and then determine the re- 
action kinetics (rate constants, reaction orders, activation energies) 
and the reaction pathways. These reaction fundamentals can then 
be used to evaluate, design, optimize, and control coal-conversion 
waste water treatment processes based on SCWO. 


17854 (DOE/PC/93217-T2) Superior catalysts for selective 
catalytic reduction of nitric oxide: Quarterly technical 
progress report, 1 January 1994-31 March 1994. Chen, J.P.; 
Cheng, L.S.; Hausiaden, M.C.; Kikkinides, E.S.; Yang, R.T. State 
Univ. of New York, Buffalo, NY (United States). Dept. of Chemical 
Engineering. [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93217. Order Number 
DE94011777. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, progress has been made in four tasks 
as summarized below: Task 1: A delaminated Fe.Oz pillared clay 
was synthesized and carefully characterized. The chemical compo- 
sition was measured by ICP atomic emission spectrometry. The 
structural changes in the clay as well as the iron oxide particle 
sizes were characterized by X-ray diffraction techniques. Task 2: 
The Selective Catalytic Reduction (SCR, i.e., NO reduction with 
NH3) activities of the delaminated pillared clay were tested and 
compared with four other most active SCR catalysts: a commercial 
V205 + WO3/TiO> catalyst, a Fe2O3-pillared clay, and two sup- 
ported Fe2O3 catalysts (on AlpO3; and TiO2). The delaminated 
Fe2Oz pillared clay exhibited the highest SCR activities. Catalyst 
stability test showed that the delaminated sample was also stable. 
Task 3: To further increase the SCR activity of the delaminated pil- 
lared clay, Cr203 was doped as a promoter by incipient wetness. 
Task 4: Deactivation effects of SO. and HzO on the SCR activities 
of the delaminated Fe2Oz pillared clay were studied, and com- 
pared with other SCR catalysts. The delaminated clay catalyst 
showed the least deactivation. 


17855 (OCDO-94010904) Recovery and recycling of lime- 
stone in LEC flue gas desulfurization: Final report, third year. 
Gardner, N.C. (Case Western Reserve Univ., Cleveland, OH 
(United States). Dept. of Chemical Engineering); Boo, J.Y. Ohio 
Coal Development Office, Columbus, OH (United States). 20 Dec 
1993. 31p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Grant OCRC/90-3.2. Source: OST!; Ohio Coal De- 
velopment Office, 77 S. High Street, P.O. Box 1001, Columbus, 
OH 43266-0001. 

A potentially attractive flue gas desulfurization method called 
Limestone Emission Control (LEC) is currently being investigated 
by Prudich at Ohio University. In this process, beds of 1/8 inch 
limestone gravel particles absorb sulfur dioxide from flue gas. This 
forms sulfite and sulfate salts which coat limestone, blinding the 
surface and limiting utilization to 20%. Favorable economics can be 
generating when the unreacted portion of the limestone is recov- 
ered by mechanical grinding. This project is a wet method for 
grinding and recovering the spent limestone from the LEC process, 
utilizing an impeller fluidizer, a new type of slurry processor. It 
consists of a cylindrical vessel with an impeller at one end. The im- 
peller generates sufficient pressure head to serve as a slurry 
pump. It combines the operation of wet grinding, washing, and 
transporting the spent and recovered limestone as an aqueous 
slurry. The objectives of the first two years were to operate fluidizer 
in a batch mode to carry grinding experiments, and to determine 
the removal of the sulfur coatings from the limestone when operat- 
ing the fluidizer in a continuous mode. The main thrusts of the third 
year were to complete the grinding data and coordinate the data 
with reactivity determinations of the recovered limestone. Direct 
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measurement of power requirements, operation of single impeller 
fluidizer, grinding of surface deposits and other methods of remov- 
ing surface deposits have also been investigated along with 
sorption characteristics of recovered limestone, microscopic exami- 
nation of the limestone surface, and limestone attrition. 


17856 (OCDO-94010905) Process configurations/modeling 
— Project 3.1: Final report, September 1, 1992—November 30, 
1993. Sampson, K.J. (Ohio Univ., Athens, OH (United States). 
Dept. of Chemical Engineering); Prudich, M.E.; Duespohl, D.W. 
Ohio Coal Development Office, Columbus, OH (United States); 
Ohio Univ., Athens, OH (United States). Dept. of Chemical Engi- 
neering. 31 Dec 1993. 65p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, P.O. Box 1001, Columbus, OH 
43266-0001. 

The objective of this research is to develop and optimize prelimi- 
nary process designs and cost estimates for a moving bed granular 
limestone desulfurization process typified by the LEC (Limestone 
Emission Control) process. The basic simulation programs have 
been written, debugged, and used to simulate the operation of a 
desulfurization plant with a cross flow moving bed configuration. 
The programs are based on first principles type mathematical mod- 
els which reflect the underlying transport and chemical reactions 
which are involved in the desulfurization process. Spatial and tem- 
poral variations in component concentrations and temperature are 
considered. The simulation program centers around a resistance in 
series model which is used to calculate the sulfur dioxide transport 
rate. Resistances include mass transfer from the bulk gas to the 
condensed liquid surface, diffusion of sulfate and calcium ions in 
the liquid layer, and dissolution of calcium ions from the limestone 
surface. Sorbent blinding due to the formation of a precipitative 
layer and dry capture have also been incorporated into the model. 


17857 (OCDO-94010906) Low temperature dry scrubbing 
reaction kinetics and mechanisms: Final report, September 1, 
1992—November 30, 1993. Prudich, M.E. (Ohio Univ., Athens, OH 
(United States)); Sampson, K.J.; Makdei, M.; Ben-Said, L. Ohio 
Coal Development Office, Columbus, OH (United States). Feb 
1994. 195p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal 
Development Office, 77 S. High Street, P.O. Box 1001, Columbus, 
OH 43266-0001. 

Dry scrubbing that takes place after the air preheater (<350 F) 
is the mode of operation that is of primary interest to this research 
project. At the relatively low temperatures that occur in this region 
of operation the rate of the gas-solid reaction that drives SOz cap- 
ture in the convective (800 to 1200 F) and the combustion (1600 to 
2400 F) zones is too slow to be significant. The presence of signifi- 
cant amounts of either liquid-phase or vapor-phase water is 
required in order to mediate SO. capture and to produce reason- 
able capture rates. Consortium Year #3 project work has focused 
on (1) a continuation of support for the Limestone Emission Control 
(LEC) development project, (2) a continuation of limestone solubil- 
ity/rate of solubilization studies, and (3) a quantification of the dry, 
humidified capture of SO2 by limestone in the low temperature 
(<350 F) operating regime. Development in each of these areas 
are described. Appendices contain source codes for several calcu- 
lation programs. 


17858 (OCDO-94010907) Sorbent preparation/modification/ 
additives: Final report, September 1, 1992-November 30, 1993. 
Prudich, M.E. (Ohio Univ., Athens, OH (United States)); Venkatara- 
makrishnan, R. Ohio Coal Development Office, Columbus, OH 
(United States). Feb 1994. 150p. Sponsored by Ohio State Gov- 
ernment, Columbus, OH (United States). Grant CDO/R-87-2C/B. 
Source: OSTI; Ohio Coal Development Office, 77 S. High Street, 
P.O. Box 1001, Columbus, OH 43266-0001. 

Sorbent preparation techniques used today have generally been 
adapted from techniques traditionally used by the lime industry. 
Traditional dry hydration and slaking processes have been 
optimized to produce materials intended for use in the building in- 
dustry. These preparation techniques should be examined with an 
eye to optimization of properties important to the SO». capture pro- 
cess. The study of calcium-based sorbents for sulfur dioxide 
capture is complicated by two factors: (1) little is known about the 





chemical mechanisms by which the standard sorbent preparation 
and enhancement techniques work, and (2) a sorbent preparation 
technique that produces a calcium-based sorbent that enjoys en- 
hanced calcium utilization in one regime of operation [flame zone 
(>2400 F), in-furnace (1600-2400 F), economizer (800-1100 F), 
after air preheater (<350 F)] may not produce a sorbent that en- 
joys enhanced calcium utilization in the other reaction zones. 
Again, an in-depth understanding of the mechanism of sorbent 
enhancement is necessary if a systematic approach to sorbent de- 
velopment is to be used. As a long-term goal, an experimental 
program is being carried out for the purpose of (1) defining the ef- 
fects of slaking conditions on the properties of calcium-based 
sorbents, (2) determining how the parent limestone properties of 
caicium-based sorbents, and (3) elucidating the mechanism(s) re- 
lating to the activity of various dry sorbent additives. An appendix 
contains a one-dimensional duct injection model! with modifications 
to handle the sodium additives. 
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Refer also to citation(s) 17738, 17739, 17740, 17741, 17742, 
17743, 17744, 17759, 17760, 17761, 17762, 17763, 17764, 17772, 
17844, 17884, 18434, 18435, 18436, 18437, 18438, 18439, 18440, 
18441, 18442, 18887 


17859 (MSHA/IR-1206) Presentations from the 1992 Coal 
Mining Impoundment Informational Meeting. Mine Safety and 
Health Administration, Denver, CO (United States). 1993. 169p. 
Sponsored by Department of Labor, Washington, DC (United 
States). Order Number DE94011053. Source: OSTI; NTIS. 

On May 20 and 21, 1992, the MSHA Coal Mining Impoundment 
Informational Meeting was held at the National Mine Health and 
Safety Academy in Beckley, West Virginia. Fifteen presentations 
were given on key issues involved in the design and construction 
of dams associated with coal mining. The attendees were told that 
to improve the consistency among the plan reviewers, engineers 
from the Denver and Pittsburgh Technical Support Centers meet 
twice annually to discuss specific technical issues. It was soon dis- 
covered that the topics being discussed needed to be shared with 
anyone involved with coal waste dam design, construction, or in- 
spection. The only way to accomplish that goal was through the 
issuance of Procedure Instruction Letters. The Letters present a 
consensus of engineering philosophy that could change over time. 
They do not present policy or carry the force of law. Currently, thir- 
teen position papers have been disseminated and more will follow 
as the need arises. The individual paper were not even entered 
into the database. 
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17860 (CONF-9309310-, pp. 193-206) Multiphase flow prob- 
lems in coal log pipeline. Liu, H. (Univ. of Missouri, Columbia, 
MO (United States)). USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); National Science Foundation, Washington, 
DC (United States). [1993]. From 5. joint Department of En- 
ergy/National Science Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 

The emerging technology of coal log pipeline (CLP) for transport- 
ing coal has generated a host of new multiphase flow problems 
that require research and attention from researchers in the multi- 
phase flow field. These include the hydrodynamics of capsule flow 
(both steady and unsteady), dynamic modeling of the CLP system, 
drag reduction in CLP, coal log jamming and abrasion (wear), wa- 
ter absorption of coal logs, granular flow in extrusion/compaction, 
and coal log transport in coal slurry. This paper describes the state 
of the knowledge in each of these areas, and the remaining un- 
knowns that must be researched. 


17861 (DOE/METC—94/1004) MFIX documentation theory 
guide. Syamlial, M.; Rogers, W.; O'Brien, T.J. USDOE Morgantown 
Energy Technology Center, WV (United States). Dec 1993. 49p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94000087. Source: OSTI; NTIS; GPO Dep. 
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This report describes the MFIX (Multiphase Flow with Interphase 
exchanges) computer model. MFIX is a general-purpose hydrody- 
namic model that describes chemical reactions and heat transfer in 
dense or dilute fluid-solids flows, flows typically occurring in energy 
conversion and chemical processing reactors. MFIX calculations 
give detailed information on pressure, temperature, composition, 
and velocity distributions in the reactors. With such information, the 
engineer can visualize the conditions in the reactor, conduct para- 
metric studies and what-if experiments, and, thereby, assist in the 
design process. The MFIX model, developed at the Morgantown 
Energy Technology Center (METC), has the following capabilities: 
mass and momentum balance equations for gas and multiple 
solids phases; a gas phase and two solids phase energy equa- 
tions; an arbitrary number of species balance equations for each of 
the phases; granular stress equations based on kinetic theory and 
frictional flow theory; a user-defined chemistry subroutine; three- 
dimensional Cartesian or cylindrical coordinate systems; 
nonuniform mesh size; impermeable and semi-permeable internal 
surfaces; user-friendly input data file; multiple, single-precision, bi- 
nary, direct-access, output files that minimize disk storage and 
accelerate data retrieval; and extensive error reporting. This report, 
which is Volume 1 of the code documentation, describes the hydro- 
dynamic theory used in the model: the conservation equations, 
constitutive relations, and the initial and boundary conditions. The 
literature on the hydrodynamic theory is briefly surveyed, and the 
bases for the different parts of the model are highlighted. 


17862 (DOE/PC/90167-T11) Mulled coal - a beneficiation 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 8, January 1, 1992—March 31, 1992. Energy 
International Corp., Pittsburgh, PA (United States). Jun 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE94011559. Source: 
OSTI; NTIS; GPO Dep. 

Under the auspices of the DOE and private industry, consider- 
able progress has been made in: preparation of coal-water fuels; 
combustion of low-ash coal-based fuel forms; processes to provide 
deeply-cleaned coal. Developments in advanced beneficiation of 
coal to meet stringent requirements for low ash and low sulfur can 
be anticipated to further complicate the problem areas associated 
with this product. This is attributable to the beneficiated coal being 
procured in very fine particles with high surface areas, modified 
surface characteristics, reduced particle size distribution range, and 
high inherent moisture. Experience in the storage, handling, and 
transport of highly beneficiated coal has been limited. This is un- 
derstandable, as quantities of such product are only now becoming 
available in meaningful quantities. During this period the authors 
have: finished phase Il design and testing activities; started the 
phase Il report; applied for and received a contract extension for 
phase Ill - extended studies; started phase Il! activities with evalu- 
ation of available beneficiated coal products to be utilized in further 
formulations and handling applications. 


17863 (DOE/PC/90167—-T12) Mulled coal - a beneficiation 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 9, April 1, 1992—June 30, 1992. Energy In- 
ternational Corp., Pittsburgh, PA (United States). Jan 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE94012006. Source: 
OSTI; NTIS; GPO Dep. 

Under the auspices of the DOE and private industry, consider- 
able progress has been made in: preparation of coal-water fuels; 
combustion of low-ash coal-based fuel forms; processes to provide 
deeply-cleaned coal. Developments in advanced beneficiation of 
coal to meet stringent requirements for low ash and low sulfur can 
be anticipated to further complicate the problem areas associated 
with this product. This is attributable to the beneficiated coal being 
procured in very fine particles with high surface areas, modified 
surface characteristics, reduced particle size distribution range, and 
high inherent moisture. Experience in the storage, handling, and 
transport of highly beneficiated coal has been limited. This is un- 
derstandable, as quantities of such product are only now becoming 
available in meaningful quantities. During this reporting period the 
authors have: developed a suite of empirical tests covering water 
retention, rewetting, mull stability, angle of repose, dusting, etc.; a 
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standardized suite for testing handling properties has been devel- 
oped; initiated screening studies of alternate mulling agent 
formulations; mulls from six different coals and coals cleaned at dif- 
ferent levels are being prepared for evaluation. 


17864 (DOE/PC/90167—T13) Mulled coal - a beneficiation 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 10, July 1, 1992—September 30, 1992. En- 
ergy International Corp., Pittsburgh, PA (United States). Jan 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE94012007. Source: 
OSTI; NTIS; GPO Dep. 

Under the auspices of the DOE and private industry, consider- 
able progress has been made in: preparation of coal-water fuels; 
combustion of low-ash coal-based fuel forms; processes to provide 
deeply-cleaned coal. Developments in advanced beneficiation of 
coal to meet stringent requirements for low ash and low sulfur can 
be anticipated to further complicate the problem areas associated 
with this product. This is attributable to the beneficiated coal being 
procured in very fine particles with high surface areas, modified 
surface characteristics, reduced particle size distribution range, and 
high inherent moisture. Experience in the storage, handling, and 
transport of highly beneficiated coal has been limited. This is un- 
derstandable, as quantities of such product are only now becoming 
available in meaningful quantities. During this reporting period the 
authors have: begun weathering studies on neat mull and source 
fuel; completed design of integrated continuous process circuit for 
mull formulations; extended aging studies on various mull formula- 
tions; started cost estimates on 100 tph mulling circuit. 


17865 (DOE/PC/90167-T14) Mulled coal - a beneficiated 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 11, October 1, 1992—-December 31, 1992. 
Energy International Corp., Pittsburgh, PA (United States). Jan 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-90PC90167. Order Number DE94012008. 
Source: OSTI; NTIS; GPO Dep. 

Under the auspices of the DOE and private industry, consider- 
able progress has been made in: preparation of coal-water fuels; 
combustion of low-ash coal-based fuel forms; processes to provide 
deeply-cleaned coal. Developments in advanced beneficiation of 
coal to meet stringent requirements for low ash and low sulfur can 
be anticipated to further complicate the problem areas associated 
with this product. This is attributable to the beneficiated coal being 
procured in very fine particles with high surface areas, modified 
surface characteristics, reduced particle size distribution range, and 
high inherent moisture. Experience in the storage, handling, and 
transport of highly beneficiated coal has been limited. This is un- 
derstandable, as quantities of such product are only now becoming 
available in meaningful quantities. Since the inception of the 
project, the authors have: developed formulations to stabilize wet 
filter cake into a granular free flowing material (Mulled Coal); ap- 
plied the formulation to wet cake from a variety of coal sources 
ranging from anthracite to subbituminous coal; evaluated effects of 
moisture loss on mull properties; developed design concepts for 
equipment for preparing the Mulled Coal and converting it into Coal 
Water Fuel; obtained storage and handling system design data for 
the granular coal; completed the 74-day aging study on various 
mull formulations to determine the effects of time and exposure on 
mull properties; demonstrated the continuous production of mulled 
coal from wet filter cake; performed atomization studies on Mulled 
Coal and CWF prepared from Mulled Coal; developed a standard- 
ized set of empirical tests to evaluate handling characteristics of 
various mull formulations; completed integrated, continuous mulling 
process circuit design. During this report period they have com- 
pleted coal aging studies; plant design is being reviewed; and final 
report preparation has begun. 


17866 (DOE/PC/92578-T1) Coal log pipeline research at 
the University of Missouri: 3rd Quarterly report, July 1, 1993— 
September 30, 1993. Liu, H. Missouri Univ., Columbia, MO 
(United States). Capsule Pipeline Research Center. [1994]. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-93PC92578. Order Number DE94010294. Source: 
OSTI; NTIS; GPO Dep. 
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This report summarizes a research program on the transport of 
coal by formation of coal logs, and subsequent transport in 
pipelines. Separate projects within this program address questions 
on the formation of the coal logs, flow in pipelines, including slurry 
pipelines, interaction with water, wear in pipelines, and questions 
on economics and legal aspects. 


17867 (DOE/PC/92578-T2) Coal log pipeline research at 
the University of Missouri: 4th Quarterly report, October 1, 
1993—December 31, 1993. Liu, H. Missouri Univ., Columbia, MO 
(United States). Capsule Pipeline Research Center. [1994]. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-93PC92578. Order Number DE94010295. Source: 
OSTI; NTIS; GPO Dep. 

This paper is a progress report on a research project aimed at 
the development of coal log technology. Efforts have been directed 
at the development of technology for the fabrication of stable coal 
logs, as well as the energy efficient transport of these logs, in par- 
ticular by pipelines. Work has been directed at new types of 
binders, new fabrication presses, the application of polymers to re- 
duce transport losses, and modeling efforts. 
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17868 (AAA-LIEKKI-L93-1, pp. 57-83) Modeling and 
paraliel-computer technique for simulation of fluid dynamics 
and combustion in circulating fluidized beds. Shalien, R. von 
(Aabo Akademi, Turku (Finland). Heat Engineering Lab.); Kallio, S.; 
Oehman, G. Aabo Akademi, Turku (Finland). Combustion Chem- 
istry Research Group. 1993. Projects KTM-LIEKKI 1-3; 1-12; 1-13. 
in LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

The aim of the project is to develop computer simulators for the 
fluid flow and combustion processes in the reactor part of a circu- 
lating fluidized bed (CFB). In order to get a tool for modeling the 
fluid dynamics in air-solids flow, a computer code for 2- and 3- 
dimensional calculations was developed. The combustion of solid 
fuels was studied in an extensive literature review, with the main 
emphasis on the heterogeneous reactions of coal particles during 
combustion. On that basis, two simulation models were developed 
for the combustion of single fuel particles. The first model is 0- 
dimensional and it describes the combustion of a char particle 
under constant ambient conditions according to the principle of a 
shrinking core with or without an ash layer. After completion, this 
model was combined with the |-dimensional version of the air- 
solids flow simulator, and thus a |-dimensional model was created 
for the char combustion in a CFB. The second model considers the 
simultaneous drying, devolatilization and combustion of a single 
fuel particle, and it describes how the size, the temperature and 
the composition of the particle change as functions of time. Since 
any CFB-simulator of the kind to be created will require large com- 
puter capacity, systematic work has been in progress since the 
beginning of this project to explore the possibilities to use massive 
parallel computers in order to speed up the calculations. 


17869 (AAA-LIEKKI-L93-1, pp. 85-103) Simulation of fur- 
naces firing pulverized fuel. Huotari, J. (Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab.). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Projects KTM-LIEKKI 1-4; 1-14. 
In LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 
A simplified method for the calculation of combustion and heat 
transfer in pulverized peat furnaces with several burners was de- 
veloped. In this method the flow field in the furnace is greatly 
simplified. The calculation method can also be applied for coals 
when the fuel properties and fuel experimental reactivity parameters 
are changed. The method was achieved by developing a combus- 
tion model for pulverized peat particles and by applying existing 
methods for the heat transfer in the furnace. The program for the 
combustion of a group of pulverized peat particles was combined 
with a commercial program for radiative heat transfer developed by 





the Harwell laboratory in UK (Heat Transfer and Fluid Flow Ser- 
vice). Combustion and NO, formation in the near burner zone of a 
peat burner was studied using a commercial fluid flow simulation 
code. The main goal of the simulations was to determine the effect 
of different parameters on combustion and NO, formation. Such 
parameters are, for instance, the swirl number, devolatilization con- 
stants and concentration fluctuations. The simulations were made 
corresponding to the geometry of a 5 MW test furnace that has 
been used for peat combustion tests during the last few years, and 
therefore, measurement data is to some extent available. 


17870 (AAA-LIEKKI-L93-1, pp. 181-215) Control concept for 
fluidized bed coal, peat and wood combustion: optimization of 
flue gas emissions, control of process disturbances and mod- 
eling of bed fuel inventory. Aastroem, L. (Outokumpu EcoEnergy 
Oy, Espoo (Finland)); Kojo, |.V.; Hyppaenen, T.; Kortela, U.; Leck- 
ner, B. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 1-17; 5-7; 5-19. In 
LIEKK] Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

There are many reasons for using fluidized bed boilers in energy 
production. Low flue gas emission levels can be achieved and 
many types of solid fuels can be used either separately or mixed 
with each other. These presuppose, however, good and stable 
control of the combustion process. When emissions are optimized 
one has to make a compromise between several different objec- 
tives. The means of reducing emissions are partly interrelated, and 
they also have an influence on plant efficiency. Because of the 
complexity of the pollution forming-process, the static models for 
optimization were based on process experiments. Simple models 
for emission levels gave good results in the regression analysis. 
The results indicate that emission rates can be controlled by the 
choice of process operation conditions. The combustion control of 
fluidized bed boilers should include adaptive features in order to 
cope with the variations in the process dynamics. To stabilize the 
burning conditions when burning inhomogenoeus fuels, the use of 
combustion power control in the FBC process was examined. More 
stable burning conditions give a possibility to decrease the excess- 
air ratio, thus reducing nitrogen emissions and increasing thermal 
efficiency of the boiler. Bed fuel inventory is one of the key vari- 
ables in the fluidized bed coal combustion process. Many of the 
essential features of fluidized bed temperature and flue gas re- 
sponses can be simulated with the simple model created. The 
formation of bed fuel inventory is difficult to capture from common 
steady state process measurements. An attempt has been made to 
estimate bed fuel inventory using on-line information about the 
changes in the dynamics of the process, 


17871 (AAA-LIEKKI-L93-1, pp. 277-312) Sulphur and nitro- 
gen chemistry under pressurized combustion and gasification 
conditions. Yrjas, P. (Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group); Hupa, M. Aabo Akademi, Turku (Fin- 
land). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 2-2; 2-18. In LIEKKI Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OST; NTIS. 

The work concerning sulphur chemistry can be divided into two 
main parts: SO. capture under pressurized combustion conditions 
and H2S capture under pressurized gasification conditions. The 
capture of SOs and HeS was done with either limestone or 
dolomite. Depending on the CO, partial pressure and temperature, 
these absorbents can exist in an uncalcined, half-calcined, or fully 
calcined form. The sulphur absorption abilities of all these different 
forms has been studied. The sulphur absorption experiments were 
done with a pressurized thermogravimetric analyzer. Under pres- 
surized gasification conditions, the capture of H2S by limestone or 
dolomite was studied. The work concerning nitrogen can be divided 
in three parts: reduction of NO by CO, oxidation of NH3, and de- 
struction of NO. These experiments were made in a laboratory 
fixed bed reactor. The catalyzing effects of quartz sand, and uncal- 
cined, calcined, and sulphated limestone were studied. The 
reaction over calcined limestone has been shown to be of great 
importance under atmospheric combustion conditions. Uncalcined 
limestone was relatively inactive for this reaction but the catalytic 
effect of sulphated limestone was of the same order of magnitude 
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as the effect of calcined limestone. When studying reaction, em- 
phasis was placed specially on the possible formation of NoO from 
NH3 considerably increased the rate of NoO destruction, 


17872 (AAA-LIEKKI-L93-1, pp. 345-400) Nitrogen oxide for- 
mation and combustion mechanisms of pulverized fuels. 
Huotari, J. (Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab.). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. Projects KTM-LIEKKI 2-5; 2-15; 2-21. In LIEKKI Combustion 
Research Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

The work performed in these projects has produced new data 
about the following subjects: Formation and destruction of nitrogen 
oxides at temperatures typical for fluidized bed combustion and 
staged pulverized fuel combustion and reactivity of pulverized fuels 
at temperatures typical for fluidized bed combustion and staged 
pulverized bed combustion The work consists of experimental work 
at atmospheric and recently also at elevated pressures up to 12 
bar. Modelling work has been carried out using single-particle mod- 
elling, multiphase modelling and factor analysis combined with PLS 
modelling. In addition, a large amount of work in international co- 
operation has been done. A pressurized entrained flow reactor has 
also been constructed partly through financing of these projects. 
The reactor is the first version in the world, of a device which can 
be effectively used for studies of emission formation, combustion 
mechanisms and flue gas cleanup in conditions prevailing in the 
following forms of combustion: in the freeboard area at pressurized 
fluidized bed combustion, in combined cycles including a pressur- 
ized pulverized fuel combustion stage and in combined cycles 
including a pressurized gas combustion stage. This article summa- 
rizes the most important results, which have also been published in 
26 papers in scientific journals and international conferences, 


17873 (AAA-LIEKKF-L93-1, pp. 401-416) Reactivity of fuels 
and formation of nitrogen oxides in pressurized fluidized bed 
combustion. Jahkola, A. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Energy Economics and Power Plant Engineer- 
ing). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 2-7; 2-26. In LIEKK/ 
Combustion Research Program: Technical Review 1988-1992. 
1004p. Order Number DE94763298. Source: OSTI; NTIS. 

Experimental studies on fuel reactivity and formation of nitrogen 
oxides in pressurized fluidized bed combustion have been carried 
out using a batch PFBC reactor at the Helsinki University of Tech- 
nology. The experiments have been performed under both 
combustion and pyrolysis conditions testing five different fuels. The 
main objects of the research have been the effects of pressure and 
fuel properties: Fuel reactivity (burnout time and burning rate of 
fuel particles) under combustion and pyrolysis conditions and for- 
mation of nitrogen oxides (NO, and N20) under combustion and 
pyrolysis conditions. Because of the higher amount of volatiles in 
peat, the total burnout time of peat was shorter than those of 
coals. The burning rates of volatiles for all fuels was higher than 
the burning rate of char. Also pressure had a marked effect on the 
combustion and pyrolysis of the fuel particles in the fluidized bed. 
The burning rates of both volatiles and char, for all fuels studied, 
increased with rising pressure, due to the increase of the partial 
pressure of oxygen. Fuel (especially their content of volatiles) was 
the most important parameter affecting the formation of nitrogen 
oxides during volatile and char combustion as well as in pyrolysis. 
The effect of the pressure was also obvious. The higher the pres- 
sure, the more NO, was formed during volatile combustion (and in 
pyrolysis) and the less, during char combustion. However, the ef- 
fect of the pressure on the total amount of NO, and N2O released 
could be discerned only at peat combustion, 


17874 (AAA-LIEKKI-L93-1, pp. 417-449) Aerosol formation 
in fluidized bed solid fuel conversion processes. Kauppinen, 
E.l. (Technical Research Centre of Finland, Espoo (Finland). 
Aerosol Technology). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Projects KTM-LIEKKI 2-10; 2-22. 
In LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 
In this study, experimental work was conducted in order to deter- 
mine the number, mass, alkali metal, and ash matrix species size 
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distributions of the aerosol particles formed in the real scale atmo- 
spheric circulating fluidized bed combustion (CFBC) of Venezuelan 
coal. In addition, size distributions were determined for 30 trace el- 
ements. Mass and elemental size distributions were determined in 
the particle size range 0.01-70 um and number size distributions in 
the size range 0.01-5 um. Also, a method was developed to sam- 
ple aerosol particles from the product gas in pressurized processes 
in conditions up to 10 bar and 700 deg C in the particle size range 
0.5-10 yum. In addition to the standard fuel analysis methods 
(ultimate and proximate), the coal was analyzed with chemical frac- 
tionation method to find the components of inorganic matter 
whether insoluble in acid or soluble in water, organic acid or HCI. 
The characteristics of the minerals in the coal, limestone additive, 
fly ash, and boiler bottom ash were determined with the computer 
controlled scanning electron microscopy method. For the pressur- 
ized systems, an aerosol sampling method was developed in which 
the pressure and temperature were kept constant at process condi- 
tions. The experiments were conducted in the Otaniemi pressurized 
fluidized bed gasification pilot plant. Coal and peat were used in 
combustion and gasification during aerosol sampling experiments. 
Limestone was used as sorbent material in experiments with coal, 


17875 (AAA-LIEKKI-L93-1, pp. 509-529) Slagging of ash in 
staged combustion of pulverized coal. Laitinen, R. (Oulu Univ. 
(Finland). Dept. of Chemistry). Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1993. Project KTM- 
LIEKKI 2-16. In LIEKK/ Combustion Research Program: Technical 
Review 1988-1992. 1004p. Order Number DE94763298. Source: 
OSTI; NTIS. 

Staged combustion is one possibility to reduce the emissions of 
nitrogen oxides formed in pulverized coal combustion. The staged 
combustion can, however, cause formation of reductive zones in 
the furnace and lead to increased slagging of ash. In the past ten 
years, many research groups have investigated the changes of the 
mineral matter of coal during the combustion of pulverized fuel. 
Several methods have been developed for analyzing ash, including 
electron microscopic methods, x-ray techniques, and measurement 
of sintering tendencies. The main contributors for slagging are the 
particle size of the ash, the chemical composition of the particles, 
and the temperature and gas atmosphere of the combustion. In 
this project, the slagging properties of the Polish and Colombian 
coal ashes were studied as functions of staging the combustion. 
The tests were carried out at laboratory scale, at pilot-reactor 
scale, and at two power plants. The laboratory scale tests con- 
sisted of standard ashing procedures and ashing in a tube furnace 
system with a reductive gas atmosphere. An analysis of standard 
ashes and fly ashes from power plants showed the ashes to be 
typical for non-slagging coals. The main analytic techniques were 
the XRF, XRD, AAS, DCP-AES, thermal analysis and SEM-AIA. 
No evidence of increased slagging was found during the enhanced 
staging of combustion. No specific distribution of fluxing elements 
on the particle level was detected in the SEM-AIA investigations. 
The connection of the mineralogical composition with sintering ten- 
dencies was studied, 


17876 (AAA-LIEKK-L93-1, pp. 567-579) Combustion of a 
single, large, porous, non-spherical char particle in a high ve- 
locity fluidized bed - nonisothermal case. Huotari, J. (Technical 
Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab.). Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1993. Project KTM- 
LIEKKI 2-25. in LIEKK/ Combustion Research Program: Technical 
Review 1988-1992. 1004p. Order Number DE94763298. Source: 
OSTI; NTIS. 

The kinetics of oxidation of devolatilized coal (char) has a pro- 
nounced influence on the combustion process under the conditions 
relevant to fluidized beds. The purpose of the present study is to 
investigate the burning rate of a single large axisymmetric non- 
spherical char particle with high ash content under conditions 
relevant to the fluidized bed. This reaction-diffusion problem in- 
volves the transport of reactant fluid through different media; 
boundary layer, inside pores and ash layers. Hence the subregion 
method is used and the equations for mass and energy transport 
in each subregion are solved using the boundary element meth- 
ods. This is an efficient way of solving an infinite medium problem 
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without an outer boundary discretization. The results for the reac- 
tant fluid concentration for spherical geometry were compared with 
available results from the literature. This study showed that below 
Thiele modulus of about 2, the effect of the char particle geometry 
(0<e<0.92) is negligible and the oxygen concentration around the 
external surface of the char is uniform. It is also shown that when 
the Thiele modulus exceeds about 2, the geometry of the char par- 
ticle has a more pronounced effect on the normalized burning time. 
Recently, the model was used to study the coal char particle com- 
bustion behaviour in the non-stagnant boundary layer. The model 
accounts for the occurrence of oxidation and gasification of carbon 
through the heterogeneous reactions C+ 1/202-+CO and 
C+CO2-—+2CO in the interior of the particle, and the rate of the ho- 
mogenous oxidation of carbon monoxide is assumed to be rapide 


17877 (AAA-LIEKKI-L93-1, pp. 649-666) IR spectroscopy 
and acoustic pyrometry in combustion studies. Linna, V. (Tech- 
nical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab.). Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 3-3; 3-8. In LIEKK/ Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

FTIR spectroscopy was applied to combustion gas analysis and 
in situ fuel particle and gas temperature measurements in flames. 
The IR absorption method was used for quantitative on-line analy- 
sis of COz, CO, hydrocarbons, NO, NOz. N2O, and SOs. The 
method was utilized in NO. formation studies and in N2O emission 
measurements from industrial boilers. The IR region emission 
spectroscopy was used for in situ flame analysis. A method to de- 
termine particle surface temperatures from pulverized flames was 
developed. The main aim of the study was to measure tempera- 
tures from an entrained flow reactor for reactivity studies of fuels, 
and to verify the method's suitability for full scale combustors. The 
emission spectra were measured by a commercial NIR region FTIR 
spectrometer, and an IR-guide (ZrF,) was used as an optical trans- 
fer line. Additionally, the IR region emission spectroscopy was 
tested for in situ determination of the flame gas temperature and 
concentration of CO. at an entrained flow reactor. Acoustic pyrom- 
etry was applied to industrial and utility boilers, for measuring 
furnace gas temperature distributions and for conducting high tem- 
perature validation tests with water-cooled high velocity 
thermocouple probes. In the upper furnace area of a peat-fired co- 
generation plant, the average temperature along a path was 
measured with an acoustic pyrometer and a suction pyrometer. 
Problems with fouling or plugging of the measurement ports were 
encountered in the cases of the kraft recovery boiler and the pul- 
verized coal-fired boiler, 


17878 (AAA-LIEKKI-L93-1, pp. 667-715) Optical diagnostic 
techniques for fluidized bed combustion and gasification. 
Hernberg, R. (Tampere Univ. of Technology (Finland). Dept. of 
Physics Plasma Technology Lab.). Aaoo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1993. Projects KTM- 
LIEKKI 3-4; 3-6; 3-10. In LIEKK/ Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

The search for new diagnostic methods for fluidized bed com- 
bustion and gasification pursued in the Plasma Technology 
Laboratory under the LIEKKI program has produced the following 
results. A fiber optic pyrometric probe instrument has been devel- 
oped. The measurement of char particle temperatures in fluidized 
bed reactors has been the predominant application so far, but the 
instrument has proven its capabilities as well in the measurement 
of black liquor droplet temperatures both in combustion and pyroly- 
sis. The possibility of particle sizing from the pyrometric signals is 
an entirely novel development. A two-focus laser technique has 
been developed for fuel particle speed measurement in an en- 
trained flow reactor. A novel instrument, called a laser photo 
acoustic probe, for localized in situ analysis of gases in a fluidized 
bed reactor has been built, calibrated and tested. The principle of 
the instrument is based on laser photoacoustic spectroscopy. So 
far the instrument has been calibrated for the measurement of NO, 
NOz, NoO and SOz. A laboratory fluidized bed reactor operating at 
atmospheric pressure has also been constructed. It is being used 





for investigations of chemical processes in fluidized beds using the 
new laser photo acoustic probe. The development of a new tech- 
nique for the on-line monitoring of alkali metal concentrations in 
pressurized gasification or combustion processes is in progress. 
The technique is based on thermal plasma decomposition of alkali 
compounds in a sample gas flow and spectroscopic measurement 
of the alkali metal concentration, 


17879 (AAA-LIEKKI-L93-1, pp. 761-789) Pressurized flu- 
idized bed combustion. Jahkola, A. (Helsinki Univ. of Technology, 
Espoo (Finland). Lab. of Energy Economics and Power Plant Engi- 
neering). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 4-1; 4-1a; 4-4. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 
Studies on pressurised fluidized bed combustion have been car- 
ried out in Helsinki University of Technology. The experimental part 
of the work has been done at the Otaniemi PFBC/G test rig. The 
main objects of the investigation have been: combustion perfor- 
mance, sulphur retention by calcium based sorbents, emissions of 
nitrogen oxides and their reduction, volatilization of alkali metals 
and hot gas clean-up with ceramic filters. Burning and emission 
properties of five different fuels have ‘been investigated. Combus- 
tion efficiency was found to be mainly dependent on fuel properties 
and combustion temperature. Combustion losses were mainly due 
to carbon monoxide in peat combustion and unburnt material in 
solids in coal combustion. The emission of CO was found to be 
mainly dependent on combustion temperature. A marked difference 
resulted in sulphur capture when the pressure was increased from 
0.6 to 1.0 MPa. The sulphur capture was very effective at high 
pressure, even when the combustion temperature was increased 
above 900 deg C. The NO, emission was mainly dependent on ex- 
cess air. Pressure did not have any clear influence on the emission 
in the pressure range studied. It is possible to reduce the NO, 
emissions very low by means of additive injection and combustion 
air staging. The N2O emission was mainly dependent on tempera- 
ture, and fuel properties. Injection of ammonia increased the NO 


emission. The measured alkali levels seem to be higher than the 
limits which are usually accepted for gas turbines. Three different 
types of rigid porous ceramic candle filters have been investigated. 
All the tested filter types performed satisfactorily. The particle re- 
moval efficiency of all filter elements was high enough for hot gas 
clean-up applications. 


17880 (AAA-LIEKKI-L93-1, pp. 817-831) Pressurized circu- 
lating fluidized bed combustion research. Isaksson, J. (Ahistrom 
(A.) Corporation, Karhula (Finland). Hans Ahlstrom Lab.). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. Projects KTM-LIEKKI 4-3; 4-6. In LIEKK/ Combustion Re- 
search Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

in 1986, Ahlstrom initiated a development program for a Pressur- 
ized Circulating Fiuidized Bed (PCFB) system. The purpose of the 
program was to create a new method to utilize coal and other solid 
fuels currently used in power generation to fulfill future require- 
ments in the year 2000 and beyond. During the years 1989 - 1992, 
part of the PCFB research has been conducted within the MTI- 
sponsored LIEKKI Research Program. A tool in this research has 
been the 10 MW PCFB Test Rig constructed at the Hans Ahistrom 
Laboratory in 1988/89. During the LIEKKI Research Program, the 
PCFB test rig has been operated with 4 different coals containing 
ash from 6 to 15 % and sulphur from 0.4 to 3 %. The PCFB Pro- 
cess has shown excellent combustion efficiency, ie., over 99 % 
under various operation conditions from 50 % to 100 % load. Sul- 
phur capture has been studied in detail both in theory and in bench 
scale tests. Laboratory analyses explain well the measured effec- 
tive sulphur capture rates measured in the pilot unit, which are of 
the order of 90 %, with a Ca/S ratio of 1.1 to 1.5 depending on the 
coal and sorbent used. The measured NO, emissions indicate a 
strong dependence on the excess air ratio and can be maintained 
within the range 50 to 100 ppm. 


17881 (AAA-LIEKKI-L93-1, pp. 833-847) Reducing NO, 
emissions from peat-fired power plants. Aho, M. (Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 
Thermal Engineering Lab.); Paakkinen, K.; Heiskanen, V.P.; Janka, 


01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


P. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Project KTM-LIEKKI 5-9. In LIEKKI Com- 
bustion Research Program: Technical Review 1988-1992. 1004p. 
Order Number DE94763298. Source: OSTI; NTIS. 

The aim of the research was to get information about formation 
of nitrogen oxides at peat combustion and to clarify the effect of 
different factors on it. In the project, experiments were carried out 
both with an entrained flow reactor and a SMW pilot boiler. Forma- 
tion of nitrogen oxides was also studied by calculations, using the 
PCOC program purchased from England. In the tests performed 
with the pilot boiler, it was found out that the amount of nitrogen 
oxides depended on furnace loading and the particle size. The air 
coefficient also had a clear effect on the amount of nitrogen oxides. 
The parameters of the calculation model were set on the basis of 
the results of the tests with the entrained flow reactor. Using the 
parameter values obtained, the cases corresponding to seven trial 
runs with the 5MW pilot boiler were calculated. In most of the 
cases, a good correspondence with the NO contents measured 
was obtained. In three cases, the calculated amount of nitrogen 
oxides deviated less than 5 % from the measurement value. In 
other cases, the deviations were 8,15,34, and 53 %. The calcula- 
tion was the most inaccurate when the number of trails connected 
with the flow was small. In future, the calculation method can be 
utilized for the optimization of the burner’s geometry and air distri- 
bution, for example, in view of both the minimization of nitrogen 
oxides and boiler operation in general. The test and calculation 
results show that, in order to reduce NO, emissions, it is of impor- 
tance that the burner operation be optimized by staging and control 
of the trails and the air coefficient. 


17882 (AAA-LIEKKI-L93-1, pp. 885-899) A study of the NO, 
formation from combustion of low heating value gas contain- 
ing ammonia. Ghazanfari, R. (Enviropower Inc., Espoo (Finland)). 
Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group. 1993. Project KTM-LIEKKI 5-15. In LIEKK/ Combustion Re- 
search Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

Combustion characteristics of low heating value gas generated 
from air gasification of coal in pilot plant scale has been studied at 
a heat recovery boiler. The fuel gas contained, depending on the 
nitrogen content of the coal and operating conditions of the gasifier, 
from 400 up to 1600 ppm ammonia. The fate of ammonia upon 
combustion and the extent of conversion to NO, was investigated 
experimentally. The NO, generated was found to be in the range 
200 to 500 ppm, and conversion of ammonia to NO, was between 
45 to 70%. A lower level of NO, seemed to be associated with a 
higher level of carbon monoxide in the flue gas. The conversion % 
of ammonia to NO, was found to be inversely proportional to the 
concentration of ammonia. As the heating value of the gas is only 
about one tenth of that of natural gas, the adiabatic flame tempera- 
ture is much lower than that corresponding to natural gas. This 
means that the contribution of thermal NO, is much lower than that 
of fuel NO,. We calculated the contribution of thermal NO, for LHV 
gases. The contribution is, depending on the heating value of the 
gas, excess air %, and residence time in the combustor, up to 125 
ppm NO, for a one second residence time and 70 ppm NO, for a 
0.5 second residence time. The availability of different types of 
commercial low NO, burners for this application was surveyed, and 
the conclusion is: ready made low NO, burners for this type of gas 
do not exist. Most of the NO, burners are for pulverized coal or 
natural gas. There are, however, concepts, and many burner man- 
ufacturers are ready to modify their burners to suit. 


17883 (AAA-LIEKKI-L93-1, pp. 949-972) Numerical simula- 
tion of industrial power plant furnaces: Preliminary results. 
Vuorio, P. (imatran Voima Oy, Vantaa (Finland). Process Lab.). 
Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group. 1993. Project KTM-LIEKKI 5-24. In LIEKKI Combustion Re- 
search Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

Imatran Voima Oy (IVO) has financed the development of a fur- 
nace simulation package during past three years, and Technical 
Research Centre of Finland (VTT) has mainly been responsible for 
the modelling work. The package is based on a commercial com- 
puter code PHOENICS (by CHAM, UK) with enhancements, which 
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makes the simulation of furnace phenomena possible. The empha- 
sis has been on the development of Computational Fluid Dynamics 
(CFD) modelling technique that will provide support to pollutant re- 
duction and furnace design. The objective of this project is to test 
the existing package in an actual furnace, with prediction of NO 
emission and unburnt carbon being of special interest. For the code 
validation, two power plant furnaces firing pulverized coal (Inkoo 4 
and Meri-Pori) have been modelled. One of the two test cases, the 
Meri-Pori furnace is partially financed by the LIEKKI research pro- 
gram. Unfortunately, at the moment of writing this report, the 
Meri-Pori simulations have not yet been totally completed as the 
package has simultaneously been used for a commercial project by 
permission of LIEKKI. This has delayed issuing the final report. In 
this report, results of both the Meri-Pori case and the commercial 
application, a tangentially-fired furnace, will be briefly discussed. 


17884 (CONF-9309152-Vol.2, pp. 587-616) The coal quality 
expert: A focus on slagging and fouling. Borio, R.W. (ABB 
Power Plant Laboratories, Windsor, CT (United States)); Patel, 
R.L.; Morgan, M.E.; Kang, S.G.; Erickson, T.A.; Allan, S.E. US- 
DOE, Washington, DC (United States); Southern States Energy 
Board, Atlanta, GA (United States). 9 Sep 1993. From 2. annual 
clean coal technology conference; Atlanta, GA (United States); 7-9 
Sep 1993. In Second annua/ clean coal technology conference: 
Proceedings: Volume 2. 529p. Order Number DE94004378. 
Source: OSTI; NTIS; INIS; GPO Dep. 

No one would disagree that coal quality can affect the perfor- 
mance, reliability and economics of a coal fired power plant. From 
the very moment coal enters the premises of the power plant, coal 
quality begins to affect power plant operation. Variations in coal 
properties can affect everything from coal transport and storage to 
pulverization, combustion and emissions. Depending on the partic- 
ular problem or focus at a power plant, attention might be 
preferentially given to a specific coal property, the coal’s sulfur 
content, as an example. The use of low sulfur Western coals in 
units designed for Eastern bituminous coals is one common exam- 
ple of one approach for meeting SO2 emissions. And while SO2 
emissions. And while SO, would, indeed, be decreased there 
could be other problems ranging from inadequate pulverizer capac- 
ity to increased fouling in the convective passes of the boiler to 
decreased collection efficiency in the electrostatic precipitator. An 
accurate assessment of the impacts of coal quality must necessar- 
ily include all the impacts that a change in coal quality might have, 
over and above the one that might be the primary focus. 


17885 (DOE/FE-0294P) Supplemental Comprehensive Re- 
port to Congress - Clean Coal Technology Program: Tidd 
Pressurized Fluidized Bed Combustion (PFBC) Project. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of Clean Coal Technology. Mar 1994. 19p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94010366. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) in February 1987 submitted a 
Comprehensive Report to Congress for a Clean Coal Technology 
(CCT) project entitled “Tidd PFBC (Pressurized Fiuidized Bed 
Combustion) Demonstration Project.” In that document, DOE re- 
ported to Congress that the Government share of project costs 
would be $60,200,000 and that the participant agreed to absorb 
any cost overruns, even though the public law contained provisions 
which would allow DOE to share in project cost growths up to 25 
percent of the original financial assistance. This Supplemental Re- 
port is being submitted because DOE now intends to increase its 
contribution to the project by approximately 11 percent to facilitate 
extension of the original 3-year operating period by one additional 
year. DOE's overall percentage cost share resulting from this ex- 


tension will not exceed DOE's overall percentage cost share in the 
original agreement. 


17886 


(DOE/MC/23165-94/C0257) Development of a dry- 
feed system for a coal-fired gas turbine. Rothrock, J.W. Jr.; 
Smith, C.F. General Motors Corp., Indianapolis, IN (United States). 
Allison Gas Turbine Div. [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23165. 
(CONF-930893—15: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
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States), 3-5 Aug 1993). Order Number DE94002966. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the reported of the reported work is to develop 
a dry coal feed system that provides smooth, controllable flow of 
coal solids into the high pressure combustor of the engine and all 
test rigs. The system must start quickly and easily, run continu- 
ously with automatic transfer of coal from low pressure hoppers to 
the high pressure delivery system, and offer at least a 3:1 smooth 
turn-down ratio. cost of the equipment must be minimized to main- 
tain the economic attractiveness of the whole system. Before the 
current contract started some work was done with dry powder coal. 
For safety and convenience reasons, coal water slurry was 
selected as the fuel for all work on the program. Much of the ex- 
perimental work, including running the Allison 501-KM engine was 
done with coal slurry. Recent economic analysis led to a change to 
powdered coal. 


17887 (DOE/MC/23174—3672) Coal-fueled diesel technol- 
ogy development — Fuel injection equipment for coal-fueled 
diesel engines. Johnson, R.N.; Hayden, H.L. General Electric Co., 
Schenectady, NY (United States). Corporate Research and Devel- 
opment Center. Jan 1994. 73p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC23174. 
Order Number DE94004088. Source: OSTI; NTIS; GPO Dep. 
Because of the abrasive and corrosive nature of coal water slur- 
ries, the development of coal-fueled diesel engine technology by 
GE-Transportation Systems (GE-TS) required special fuel injection 
equipment. GE-Corporate Research and Development (GE-CRD) 
undertook the design and development of fuel injectors, piston 
pumps, and check valves for this project. Components were tested 
at GE-CRD on a simulated engine cylinder, which included a cam- 
actuated jerk pump, prior to delivery to GE-TS for engine testing. 


17888 (DOE/MC/24132-94/C0335) Update on the operation 
and performance testing of the Tidd PFBC Demonstration 
Plant. Bauer, D.A. (American Electric Power Service Corp., Colum- 
bus, OH (United States)); Reinhart, W.P.; Zando, M.E.; Irons, W.L. 
American Electric Power Service Corp., Columbus, OH (United 
States). [1994]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-87MC24132. (CONF- 
9405124-2: Electric Power Research Institute (EPRI) fluidized-bed 
combustion for power generation conference, Atlanta, GA (United 
States), 17-19 May 1994). Order Number DE94010108. Source: 
OSTI; NTIS; GPO Dep. 

The 70 MWe Tidd Pressurized Fluidized Bed Combined-cycle 
(PFBC) Demonstration Plant is a Round | US DOE Clean Coal 
Technology project constructed to demonstrate the viability of the 
PFBC combined cycle technology for efficient and environmentally 
sound coal based power generation. The knowledge and experi- 
ence realized from this program is intended to assist in the 
commercial deployment of this technology to provide a viable op- 
tion for future base load power generation needs, which are 
presently expected to develop early in the next decade. Consistent 
with the goals of the program, progress made during the first three 
years of operation of the facility has yielded a technology that is 
presently ready for commercial deployment. This paper presents 
an historic perspective on the Tidd una as well as recent operating 
experience and performance data in support of this claim. 


17889 (DOE/MC/24132-3712) Tidd PFBC demonstration 
project: Quarterly report, October-December 1993. American 
Electric Power Service Corp., Columbus, OH (United States). Jan 
1994. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-87MC24132. Order Number 
DE94004101. Source: OSTI; NTIS; GPO Dep. 

This is the 27th Technical Progress Report submitted to the De- 
partment of Energy in connection with the Cooperative Agreement 
between the DOE and the Ohio Power Company for the Tidd 
PFBC Demonstration Plant. This report covers the period from Oc- 
tober 1, 1993 to December 31, 1993. Major activities during this 
period involve: (1) The unit operated for 720 hours on coal. (2) 
There were five gas turbine starts, five bed preheater starts, and 
three operating periods on coal fire. (8) During the quarter, total 
gross generation was 36,672 MWH, the peak unit output for one 
hour was 64 MWH, and the coal consumption was 17,251 tons. (4) 
Six performance tests were run during this quarter. (5) The unit 





was tested with four sorbent feed points. (6) The gas turbine low 
pressure compressor was disassembled to repair cracks in the 
stationary guide vanes; and (7) a request was sent to the DOE re- 
questing funding for an additional year of operation. Major items 
planned for the next period include: (a) Continuation of sorbent uti- 
lization tests at various bed levels and sulfur retention values and 
with different coals and adsorbents; and (b) operation at full load. 


17890 (DOE/MC/27364—94/C0337) Midwest Power's per- 
spective of circulating PFBC. Licht, P. Midwest Power, Sioux 
City, IA (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC27364. 
(CONF-9405124—1: Electric Power Research Institute (EPRI) 
fluidized-bed combustion for power generation conference, Atlanta, 
GA (United States), 17-19 May 1994). Order Number DE94010110. 
Source: OSTI; NTIS; GPO Dep. 

Midwest Power is involved with a Clean Coal Ill project to re- 
power an existing facility using a circulating PFBC boiler with a high 
temperature high pressure gas filter system. This facility must meet 
least cost planning criteria as well as be a commercial power plant. 
This paper will address the processes involved, the technical areas 
of concern, and the financial feasibility of the PFBC technology. 


17891 (DOE/METC/C—94/7125) Stochastic analysis of 
nitrous oxide (NOx) formation and contro! in a second- 
generation pressurized fluidized-bed electric generation plant. 
Reed, M.E. (USDOE, Washington, DC (United States)). USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1994]. 30p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-940433—4: Spring meeting of the American Insti- 
tute of Chemical Engineers, Atlanta, GA (United States), 17-21 Apr 
1994). Order Number DE94011191. Source: OSTI; NTIS; GPO 
Dep. 

The Morgantown Energy Technology Center (METC) is the lead 
agency for research, development and demonstration of pressur- 
ized fluidized-bed (PFB) combined cycle electric generation 
systems for the US Department of Energy. This technology is en- 
tering the demonstration phase and information needs to be 
generated that will aid in the commercialization of PFB systems. 
Because this technology has not been demonstrated on a commer- 
cial scale, there are uncertainties associated with the performance 
of a PFB system. This paper presents quantitative methods that 
account for this uncertainty when calculating the performance of a 
system. The methods are illustrated by analyzing the production 
and control of nitrous oxides (NOx) in a second-generation PFB 
system. The results of this study quantify the amount of NO, pro- 
duced and determine which uncertain variables are the most 
important in determining the amount of NO, emitted. 


17892 (DOE/PC/90286-T7) Combustion fume structure and 
dynamics: [Quarterly report], July 16, 1992-September 15, 
1993. Flagan, R.C. California Inst. of Tech., Pasadena, CA (United 
States). [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90286. Order Number 
DE94011134. Source: OSTI; NTIS; GPO Dep. 

During pulverized coal combustion, a fume of submicron parti- 
cles is formed from the mineral matter in the parent coal. Studies 
of the variation in chemical composition with particle size have re- 
vealed that much of the submicron fume is formed from volatilized 
coal ash. The formation and evolution of the ash fume is governed 
by homogeneous nucleation, condensation, and coagulation. 
Vapors of refractory species nucleate relatively early in the com- 
bustion process. Coagulation of those fine particles results in a 
size distribution that is approximately log normal. More volatile 
species remain in the gas phase until after the nucleation has 
taken place. Condensation on the surfaces of both the fume and 
the larger residual ash particles results in the enrichment of the 
fine particles with volatile, and frequently toxic trace species. The 
resultant concentration of heavy metals in the size interval between 
0.1 and 1 zm may allow disproportionate amounts of these species 
to escape collection, even by the best of gas cleaning systems. 
Flagan and Friedlander first modeled the evolution of the ash parti- 
cle size distribution in pulverized coal combustion beginning with 
the hypothesis that the fine particles resulted from homogeneous 
nucleation and grew primarily by coagulation. They predicted much 
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more distinct peaks in the submicron size range than had been ob- 
served at that time. Improved instrumentation has verified those 
predictions, and shown that the situation can be even more com- 
plex than their simple model indicated. 


17893 (DOE/PC/91161-T7-Rev.1) A coal-fired combustion 
system for industrial process heating applications: Quarterly 
technical progress report, July 1993-September 1993. Vortec 
Corp., Collegeville, PA (United States). 30 Jan 1994. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91161. Order Number DE94010278. Source: OSTI; 
NTIS; GPO Dep. 

The Pittsburgh Energy Technology Center (PETC) of the US De- 
partment of Energy awarded Vortec Corporation this Phase Ill 
contract (No. DE-AC22-91PC91161) for the development of “A 
Coal-Fired Combustion System for Industrial Process Heating Ap- 
plications”. The effective contrast start date was September 3, 
1991. The contract period of performance is 36 months. This 
advanced combustion system research program is for the develop- 
ment of innovative coal-fired process heaters which can be used 
for high temperature melting, smelting and waste vitrification pro- 
cesses. The process heater systems to be developed have multiple 
use applications; however, the Phase Ill research effort is being fo- 
cused on the development of a process heater system to be used 
for producing value added vitrified glass products from boiler/ 
incinerator ashes and industrial wastes. The primary objective of 
the Phase Ill project is to develop and integrate all the system 
components, from fuel through total system controls, and then test 
the complete system in order to evaluate its potential marketability. 
Final detailed installation designs for the integrated test system 
configuration are being completed. The equipment is being fabri- 
cated and deliveries have begun. The industry funded testing 
consisted of vitrifying Spent Aluminum Potliner (SPL) which is a 
listed hazardous waste. This testing has verified that SPL can be 
vitrified into a safe recyclable glass product. 


17894 (DOE/PC/91292-T10) Rheological properties essen- 
tial for the atomization of coal water slurries (CWS): Quarterly 
progress report, December 15, 1993—March 15, 1994. Ohene, F. 
Grambling State Univ., LA (United States). Dept. of Chemistry. 
[1994]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91292. Order Number 
DE94011147. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, further rheological testing of the CWS 
were performed. The testing included low and high shear measure- 
ments. Oscillatory measurements were also planned, but the 
Haake CV20 accessory needed for this measurement has not yet 
been delivered. The CWS tested were PSOC-1527 from Middie 
Kittaning, PSOC-1472 from Lower Banner and PSOC 1475 
(Elkhorn No. 3). The test results indicate that PSOC-1527 coal 
slurried much better than the PSOC 1472 coal. The rheological 
data is shown in Table 1. 


17895 (DOE/PC/$2530-T6) Bed material agglomeration 
during fluidized bed combustion: Technical progress report, 
October 1, 1993—December 31, 1993. Brown, R.C.; Dawson, 
M.R.; Smeenk, J.L. Ames Lab., IA (United States). Jan 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92530. Order Number DE94010257. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, agglomerates which formed in the FBC at 
Montana-Dakota Utilities (Heskett Station Unit 2 located in Bis- 
marck, ND) were analyzed by x-ray diffraction analyses (XRD) for 
mineral determination; bulk chemical composition was determined 
by inductively coupled plasma spectroscopy; and polished sections 
were made for optical and scanning electron microscopy. 
Polarized-light microscopy was performed using a Zeiss research 
microscope. Individual mineral grains were analyzed using an ARL 
electron microprobe and a JOEL 840 scanning electron micro- 
scope. The agglomerate was found in the mechanical dust 
collector and was about ten centimeters in diameter with a dark- 
colored core and a greenish rim. The sample had voids up to ten 
millimeters in size; however, the agglomerate was hard to break 
apart. Bulk compositionally, the agglomerate consists primarily of 
calcium, silica, and alumina with relatively high abundances of iron 
(8 to 9 wt %), magnesium (5 to 9 wt %) and sodium (3 to 4 wt %). 
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It is likely that the “root” cause of this agglomerate originated in the 
dense phase of the FBC bed. Because fluidized bed combustors 
work below the ash fusion temperature of coal ash, aluminosili- 
cates (clays) in the ash probably became “sticky” due to fluxing 
reactions with pyrite (FeS2) and perhaps alkalies (Na). This is 
indicated by the high amounts of iron, silica, and alumina in the ag- 
glomerate. Because of the size of the deposit, the bed particles 
probably agglomerated in the dust collector. 


17896 (DOE/PC/92539-6) Volatiles combustion in fluidized 
beds: Technical progress report, 4 December 1993-7 March 
1994. Hesketh, R.P.; Pendergrass, R.A. Tulsa Univ., OK (United 
States). [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92539. Order Number 
DE94011120. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to investigate the conditions in which 
volatiles will bum un both the dense and freeboard regions of 
fluidized beds. Experiments using a fluidized bed operated at incip- 
ient fluidization will be performed to characterize the effect of 
particle surface area, initial fuel concentration, and particle type on 
the inhibition of volatiles within a fluidized bed. Results of stoichio- 
metric combustion of propane in air at seven temperatures and an 
average residence time of 2.7 s are reported. Results of fuel rich 
combustion of propane, ® = 2.0, in air at five temperatures and an 
average residence time of 2.5 s is also reported. The gas phase 
concentrations are shown as a function of furnace temperature in 
Figures 5 and 6. Figure 5 illustrates the gas concentrations using a 
stoichiometric amount of propane (4%), where ® = 1.0. Figure 6 
shows gas concentrations for a fuel rich scenario: the propane 
comprises 8% of the mixture introduced into the reactor and ® = 
2.0. These results show that combustion is being inhibited at fur- 
nace temperatures less than 720°C for the stoichiometric case and 
furnace temperatures less than 675°C for the fuel rich case. The 
transition temperature for the stoichiometric case is between 
furnace temperatures of 720 and 740°C. This corresponds to maxi- 
mum wall temperature between 798 and 854°C. The transition 
temperature for the fuel rich case corresponds to maximum wall 
temperature between 868 and 894°C. 


17897 (DOE/PC/93210—-1) Radiation-turbulence interactions 
in pulverized-coal flames: Quarterly reports | and Il, Septem- 
ber 15, 1993—March 15, 1994. Menguec, M.P.; McDonough, J.M. 
Kentucky Univ., Lexington, KY (United States). Dept. of Mechanical 
Engineering. [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93210. Order Number 
DE94010722. Source: OSTI; NTIS; GPO Dep. 

This is the First Report of the project titled “Radiation-Turbulence 
Interactions in Pulverized-Coal Fiames”. The report covers the pe- 
riod of 6 months from September 15, 1993 to March 15, 1994. 
During the period covered, the authors have started to modify the 
experimental facilities for this research and worked on the formula- 
tion. This period has been more like a planning time. They expect 
to have more accomplishments within the next three months. 


17898 (DOE/PC/93221—-T1) Combustion of pulverized coal 
in vortex structures: Quarterly progress report No. 1, October 
1, 1993-December 31, 1993. Gollahalli, S.R. Oklahoma Univ., 
Norman, OK (United States). School of Aerospace, Mechanical 
and Nuclear Engineering. Jan 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93221. 
Order Number DE94011156. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of the project are: to investigate the 
changes in the characteristics of large scale vortex structures in the 
shear layer caused by the introduction of inert solid particles in one 
of the feed streams; to understand the effects of pyrolyzing solids 
on the shear layer behavior; to study the effect of combustion of 
the pyrolysis products on the shear layer structure, heat release 
rate, and pollutant emission characteristics; and to study the effect 
of modifying the shear layer characteristics on the ensuing flame 
behavior. The specific objectives for the first quarter were: to 
update the literature survey, to design and fabrication of the two- 
dimensional nozzle, and to modify the combustion chamber facility 
already existing in the lab to accommodate the nozzle constructed. 


17899 (DOE/PC/93225-1) High performance materials in 
coal conversion utilization: Technical progress report, October 
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1, 1993—December 31, 1993. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Feb 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93225. 
Order Number DE94010293. Source: OSTI; NTIS; GPO Dep. 

This is the first quarterly report for this three year grant on “High 
Performance Materials in Coal Conversion Utilization.” The grant is 
a joint university/industry effort under the Department of Energy 
(DOE) University Coal Research program. The University of Ten- 
nessee Space Institute (UTSI) is the prime contractor and The 
University of Pennsylvania and Lanxide Corporation are subcon- 
tractors. It was initially planned to field test ceramic composite 
tubes furnished by Lanxide Corporation in conjunction with an on- 
going DOE magnetohydrodynamic (MHD) test series at UTSI. The 
MHD test program was curtailed due to funding limitations near the 
beginning of the grant so that the field test portion is now greatly 
reduced. Bench scale testing will replace most of the field testing. 
This development should have minimal effect on this research 
since there is now little interest in the affects of the potassium 
seeded MHD coal ash on heat exchanger surfaces. The objective 
is to test and analyze the heat and corrosion resistance of a 
SiC(p)/AlzO3 ceramic composite tubular material. The material will 
be evaluated for its ability to withstand the pressures, temperatures 
and corrosion attack which will be encountered within a coal-fired 
high-temperature, high-pressure air heater. The evaluation will in- 
clude strength testing at elevated temperatures. 


17900 (RISO-R-736(EN)) Laser sheet visualization: Ap- 
plied to power station flames. Astrup, P.; Clausen, S. Risoe 
National Lab., Roskilde (Denmark). Combustion Dept. Feb 1994. 
48p. Contract ENS-1323/92-0009. Order Number DE94763271. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

EFP-92. 

Laser sheet visualization has been applied for the investigation 
of 36 MW pulverized coal flames in block 4 at the Studstrup Power 
Plant before and after the original burners were replaced by mod- 
ern low-NO, burners. The speciality of the visualization method 
developed for this purpose is that the laser light sheet is pho- 
tographed under a very small angle. The camera is positioned 
close to the sheet generating cylindrical lens and looks through the 
same opening as the one through which the laser sheet is intro- 
duced. This makes laser visualization possible in systems with just 
a single measurement opening. For the power station flames the 
technique was applied via an inspection opening in the boiler side 
wall and via a probe in the burner center tube. Before the applica- 
tion to the power station flames the method was tested on similar 
but smaller flames in the Risoe experimental furnace. (au) (3 tabs.., 
49 ills., 7 refs.) 


17901 
tallinity, 


(SAND-—94-8480) Evolution of char chemistry, crys- 
and ultrafine structure during pulverized-coal 
combustion. Davis, K.A.; Hurt, R.H.; Yang, N.Y.C.; Headley, T.H. 
Sandia National Labs., Livermore, CA (United States). [1994]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-940711-7: 25. international 
symposium on combustion, Irvine, CA (United States), 31 Jul - 5 


aug 1994). Order Number DE94006396. Source: 
GPO Dep. 

The carbonaceous structure of partially reacted char samples, 
generated by direct injection of pulverized coal into a laboratory 
entrained flow reactor, was characterized by four techniques: ele- 
mental analysis, carbon dioxide vapor adsorption, X-ray diffraction, 
and fringe-imaging using high resolution transmission electron mi- 
croscopy. It is observed that the early stages of heterogeneous 
oxidation proceed in parallel with the latter stages of carbonization, 
leading to preferential loss of hydrogen, a reduction in surface 
area, and the development of crystalline order. Typical combustion 
times and peak temperatures are insufficient to bring about true 
(three dimensional) graphitization for most coals, but rather, lead to 
the growth of regions of turbostratic order. This ordering is seen to 
occur over a time scale comparable to the combustion process 
itself-here, on the order of 100 msec at particle temperatures of 
1800 K and oxygen concentrations of 12 mole-%. This work 
presents evidence that the reactivity of chars in the latter stages of 
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burnout, which is critically important to the explanation and predic- 
tion of unburned carbon in flyash, is significantly impacted by the 
evolution of the carbonaceous matrix. Although internal surface 
area and hydrogen content evolve significantly during early char 
combustion, indicative of aromatic ring coalescence, they do not 
play a major role in the char deactivation noted in previous investi- 
gations. Among the four indicators of carbon structure evaluated 
herein (H/C ratio, carbon dioxide surface area, crystallite dimen- 
sions by X-ray diffraction, and HRTEM images), the volume 
fraction of ordered material as determined by HRTEM fringe- 
imagine correlates best with the observed reactivity loss for Illinois 
No. 6 coal chars. 


17902 (SAND-94-8485) Near-extinction and final burnout 
in coal combustion. Hurt, R.H.; Davis, K.A. Sandia National 
Labs., Livermore, CA (United States). [1994]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-940711-8: 25. international symposium on 
combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). Order 
Number DE94006395. Source: OSTI; NTIS; GPO Dep. 

The late stages of char combustion have a special technological 
significance, as carbon conversions of 99% or greater are typically 
required for the economic operation of pulverized coal fired boilers. 
In the present article, two independent optical techniques are used 
to investigate near-extinction and final burnout phenomenas. Cap- 
tive particle image sequences, combined with in situ optical 
measurements on entrained particles, provide dramatic illustration 
of the asymptotic nature of the char burnout process. Single parti- 
cle combustion to complete burnout is seen to comprise two 
distinct stages: (1) a rapid high-temperature combustion stage, 
consuming about 70% of the char carbon and ending with near- 
extinction of the heterogeneous reactions due to a loss of global 
particle reactivity, and (2) a final burnout stage occurring slowly at 
lower temperatures. For particles containing mineral matter, the 
second stage can be further subdivided into: (2a) late char com- 
bustion, which begins after the near-extinction event, and converts 
carbon-rich particles to mixed particle types at a lower temperature 
and a slower rate; and (2b) decarburization of ash — the removal of 
residual carbon inclusions from inorganic (ash) frameworks in the 
very late stages of combustion. This latter process can be ex- 
tremely slow, requiring over an order of magnitude more time than 
the primary rapid combustion stage. For particles with very little 
ash, the loss of global reactivity leading to early near-extinction is 
clearly related to changes in the carbonaceous char matrix, which 
evolves over the course of combustion. Current global kinetic mod- 
els used for the prediction of char combustion rates and carbon 
burnout in boilers do not predict the asymptotic nature of char 
combustion. More realistic models accounting for the evolution of 
char structure are needed to make accurate predictions in the 
range of industrial interest. 


17903 (VTT-PUB—159) Numerical simulation of combustion 
and nitrogen pollutants in furnaces. Kjaeldman, L. (Technical 
Research Centre of Finland, Espoo (Finland). Nuclear Engineering 
Lab.). Technical Research Centre of Finland, Espoo (Finland); 
Helsinki Univ. of Technology, Otaniemi (Finland). 1993. 133p. Or- 
der Number DE94763311. Source: OSTI; NTIS. 

This publication considers the numerical simulation of flow, com- 
bustion, heat transfer and nitrogen pollutants in furnaces. The main 
emphasis is on the presentation and application of a computational 
environment for pulverized fuel (and spray) combustion in multi- 
burner furnaces. The submodels of the computational environment 
include the (k,e)-model and a multiple-time- scale model of turbu- 
lence, the eddy breakup and eddy dissipation concepts for 
gaseous combustion, and stochastic Lagrangian description of par- 
ticles, a flux method and a variant of the discrete transfer method 
for radiative heat transfer, and reduced schemes for the formation 
and destruction of nitric oxide. The flow equations are solved with 
the Phoenix-program of CHAM Ltd, to which a technique to refine 
the computational grid locally has been added by the author. Three 
applications are presented. In the simulation of the combustion of 
light fuel oil in a 300 kW furnace and of pulverized peat in a 5 MW 
furnace only some of the submodels have been used. The 
computed results of these two application agree well with the ex- 
periments in the far field region of the furnace and for the overall 
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features. The agreement in the near burner regime is only satisfac- 
tory. The computation of the combustion of pulverized coal in a 
250 MW boiler furnace under various firing conditions showed the 
applicability of the submodels to a multi-burner furnace. The com- 
puted results are in reasonable agreement with the available 
measurements at the exit of the boiler furnace for temperature, 
char burnout and the concentration of nitric oxide. 


0150 Economic, industrial, and Business Aspects 
Refer also to citation(s) 17931 


0160 Health and Safety 


17904 (MSHA/IR—1214) Noise exposures in US coal mines. 
Seiler, J.P.; Valoski, M.P.; Crivaro, M.A. Mine Safety and Health 
Administration, Pittsburgh, PA (United States). 1994. 46p. Spon- 
sored by Department of Labor, Washington, DC (United States). 
Order Number DE94011054. Source: OSTI; NTIS. 

Mine Safety and Health Administration (MSHA) inspectors 
conduct full-shift environmental noise surveys to determine the oc- 
cupational noise levels to which coal miners are exposed. These 
noise surveys are performed to determine compliance with the 
noise standard promulgated under the Federal Mine Safety and 
Health Act of 1977. Data from over 60,000 full-shift noise surveys 
conducted from fiscal year 1986 through 1992 were entered into a 
computer data base to facilitate analysis. This paper presents the 
mean and standard deviation of over 60,000 full-shift noise dose 
measurements for various underground and surface coal mining 
occupations. Additionally, it compares and contrasts the levels with 
historical noise exposure measurements for selected coal mining 
occupations that were published in the 1970’s. The findings were 
that the percentage of miners surveyed that were subjected to 
noise exposures above 100%, neglecting personal hearing protec- 
tors, were 26.5% and 21.6% for surface and underground mining, 
respectively. Generally, the trend is that the noise exposures for 
selected occupations have decreased since the 1970's. 


17905 (MSHA/IR-1215) Injury experience in coal mining, 
1992. Reich, R.B.; Hugler, E.C. Mine Safety and Health Adminis- 
tration, Denver, CO (United States). Safety and Health Technology 
Center. 1994. 399p. Sponsored by Department of Labor, Washing- 
ton, DC (United States). Order Number DE94011055. Source: 
OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of coal mining in the United States for 1992. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and anthracite or bitu- 
minous coal. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison between 
coal mining and the metal and nonmetal mineral mining industries, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. 
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17906 (DOE/BC/14655-8) Use of “rock-typing” to charac- 
terize carbonate reservoir heterogeneity: Final report. 
Ikwuakor, K.C. Ikwuakolam Energy Co., Denver, CO (United 
States). Mar 1994. 389p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91BC14655. Order Number 
DE94000118. Source: OSTI; NTIS; GPO Dep. 

Plate accompanying this report is identified as DOE/BC/14655-8- 
Plate. Inquiries may be directed to: Office of Scientific and 
Technical Information, P. O. Box 62, Oak Ridge, TN 37831. 
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The objective of the project was to apply techniques of “rock- 
typing” and quantitative formation evaluation to borehole 
measurements in order to identify reservoir and non-reservoir rock- 
types and their properties within the “C” zone of the Ordovician 
Red River carbonates in the northeast Montana and northwest 
North Dakota areas of the Williston Basin. Rock-typing discrimi- 
nates rock units according to their pore-size distribution. Formation 
evaluation estimates porosities and pore fluid saturation. Rock- 
types were discriminated using crossplots involving three 
rock-typing criteria: (1) linear relationship between bulk density and 
porosity, (2) linear relationship between acoustic interval transit- 
time and porosity, and (3) linear relationship between acoustic 
interval transit-time and bulk density. Each rock-type was quantita- 
tively characterized by the slopes and intercepts established for 
different crossplots involving the above variables, as well as porosi- 
ties and fluid saturations associated with the rock-types. All the 
existing production was confirmed through quantitative formation 
evaluation. Highly porous dolomites and anhydritic dolomites con- 
tribute most of the production, and constitute the best reservoir 
rock-types. The results of this study can be applied in field devel- 
opment and in-fill drilling. Potential targets would be areas of 
porosity pinchouts and those areas where highly porous zones are 
downdip from non-porous and tight dolomites. Such areas are 
abundant. In order to model reservoirs for enhanced oil recovery 
(EOR) operations, a more localized (e.g. field scale) study, ex- 
panded to involve other rock-typing criteria, is necessary. 


17907 (NIPER-713) Field guide to Muddy Formation out- 
crops, Crook County, Wyoming. Rawn-Schatzinger, V. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). Nov 1993. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. Order Number 
DE94000106. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research program are to (1) determine the 
reservoir characteristics and production problems of shoreline bar- 
rier reservoirs; and (2) develop methods and methodologies to 
effectively characterize shoreline bamer reservoirs to predict flow 
patterns of injected and produced fluids. Two reservoirs were se- 
lected for detailed reservoir characterization studies — Bell Creek 
field, Carter County, Montana that produces from the Lower Creta- 
ceous (Albian-Cenomanian) Muddy Formation, and Patrick Draw 
field, Sweetwater County, Wyoming that produces from the Upper 
Cretaceous (Campanian) Almond Formation of the Mesaverde 
Group. An important component of the research project was to use 
information from outcrop exposures of the producing formations to 
study the spatial variations of reservoir properties and the degree 
to which outcrop information can be used in the construction of 
reservoir models. This report contains the data and analyses col- 
lected from outcrop exposures of the Muddy Formation, located in 
Crook County, Wyoming, 40 miles south of Bell Creek oil field. The 
outcrop data set contains permeability, porosity, petrographic, grain 
size and geologic data from 1-inch-diameter core plugs chilled from 
the outcrop face, as well as geological descriptions and sedimento- 
logical interpretations of the outcrop exposures. The outcrop data 
set provides information about facies characteristics and geometries 
and the spatial distribution of permeability and porosity on interwell 
scales. Appendices within this report include a micropaleontological 
analyses of selected outcrop samples, an annotated bibliography of 
papers on the Muddy Formation in the Powder River Basin, and 
over 950 permeability and porosity values measured from 1-inch- 
diameter core plugs drilled from the outcrop. All data contained in 
this resort are available in electronic format upon request. The core 
plugs drilled from the outcrop are available for measurement. 
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17908 (DOE/BC/14650-15) A novel approach to modeling 
unstable EOR displacements: Final report. Peters, E.J. Texas 
Univ., Austin, TX (United States). Center for Petroleum and 
Geosystems Engineering. Apr 1994. 200p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90BC 14650. 
Order Number DE94000128. Source: OSTI; NTIS; GPO Dep. 
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Most enhanced oil recovery schemes involve the displacement of 
a more dense and more viscous oil by a less dense and less vis- 
cous fluid in a heterogeneous porous medium. The interaction of 
heterogeneity with the several competing forces, namely, viscous, 
capillary, gravitational, and dispersive forces, can conspire to make 
the displacements unstable and difficult to model and to predict. 
The objective of this research was to develop a systematic 
methodology for modeling unstable fluid displacements in hetero- 
geneous media. Flow visualization experiments were conducted 
using X-ray computed tomography imaging and a video imaging 
workstation to gain insights into the dynamics of unstable displace- 
ments, acquire detailed quantitative experimental image data for 
calibrating numerical models of unstable displacements, and image 
and characterize heterogeneities in laboratory cores geostatisti- 
cally. High-resolution numerical models modified for use on 
vector-architecture supercomputers were used to replicate the im- 
age data. Geostatistical models of reservoir heterogeneity were 
incorporated in order to study the interaction of hydrodynamic in- 
stability and heterogeneity in reservoir displacements. Finally, a 
systematic methodology for matching the experimental data with 
the numerical models and scaling the laboratory results to other 
systems were developed. The result is a new method for predicting 
the performance of unstable EOR displacements in the field based 
on small-scale displacements in the laboratory. The methodology is 
general and can be applied to forecast the performance of most 
processes that involve fluid flow and transport in porous media. 
Therefore, this research should be of interest to those involved in 
forecasting the performance of enhanced oil recovery processes 
and the spreading of contaminants in heterogeneous aquifers. 


17909 (DOE/BC/14658-9) Predictability of formation dam- 
age: An assessment study and generalized models: Final 
report. Civan, F. Oklahoma Univ., Norman, OK (United States). 
School of Petroleum and Geological Engineering. Apr 1994. 291p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC14658. Order Number DE94000124. Source: 
OSTI; NTIS; GPO Dep. 

The project objective is to develop improved generalized predic- 
tive models to be used for investigation of reservoir formation 
damage and control for various fluid and rock conditions and to ac- 
count for these effects in reservoir simulation. To accomplish its 
objective the proposed study first critically studies and evaluates 
the previous modeling efforts reported in the literature. Then, 
generalized predictive models are formulated by combining the pre- 
vious attempts and by improving and generalizing the modeling 
approaches to accommodate for a wide variety of conditions 
encountered in actual field applications. A critical review of the pre- 
vious work addressing their theoretical basis, assumptions and 
limitations, and the generalized and improved models developed in 
this study are presented in a systematic manner in terms of a stan- 
dardized definition and nomenclature for direct comparison. Case 
studies with the improved models are presented to demonstrate 
their capacity and validity. Compute; programs implementing the 
improved modeling approaches are also supplied. 


17910 (DOE/BC/14659-T6) Characterization of non-Darcy 
multiphase flow in petroleum bearing formations: [Quarterly] 
report, January 1—March 30, 1993. Evans, R.D.; Civan, F. Okla- 
homa Univ., Norman, OK (United States). School of Petroleum and 
Geological Engineering. [1993]. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90BC14659. 
Order Number DE94012174. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are: Develop a proper theoretical 
model for characterizing non-Darcy multi-phase flow in petroleum 
bearing formations. Develop an experimental technique for measur- 
ing non-Darcy flow coefficients under multiphase flow at insitu 
reservoir conditions. Develop dimensional consistent correlations to 
express the non-Darcy flow coefficient as a function of rock and 
fluid properties for consolidated and unconsolidated porous media. 
The research accomplished during the period January 1993—March 
1993 was focused upon theoretical and experimental studies to 
more accurately describe multiphase flow in porous media. 


17911 (DOE/BC/14659-T8) Characterization of non-Darcy 
multiphase flow in petroleum bearing formations: Annual sta- 
tus report, May 14, 1991-May 13, 1992. Evans, R.D.; Civan, F. 





Oklahoma Univ., Norman, OK (United States). School of Petroleum 
and Geological Engineering. [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90BC 14659. 
Order Number DE94012176. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are: Develop a proper theoretical 
model for characterizing non-Darcy multi-phase flow in petroleum 
bearing formations. Develop an experimental technique for measur- 
ing non-Darcy flow coefficients under multiphase flow at insitu 
reservoir conditions. Develop dimensional consistent correlations to 
express the non-Darcy flow coefficient as a function of rock and 
fluid properties for consolidated and unconsolidated porous media. 
The research accomplished during the period May 1991—May 1992 
focused upon theoretical and experimental studies of multiphase 
non-Darcy flow in porous media. 


17912 (DOE/BC/14660—-11) Oil recovery improvement 
through profile modification by thermal precipitation: Final re- 
port, October 1, 1991—August 27, 1993. Reis, J.C. Texas Univ., 
Austin, TX (United States). Center for Petroleum and Geosystems 
Engineering. Apr 1994. 59p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90BC 14660. Order Num- 
ber DE94000122. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project has been to investigate the 
potential for using temperature-dependent (thermal) precipitation of 
chemicals to reduce the porosity and permeability of porous rocks. 
The method consists of injecting hot water that is saturated in a 
chemical that will precipitate upon cooling. Through this process, 
the permeability of thief zones in oil reservoirs could be reduced, 
allowing improved recovery by secondary and tertiary recovery pro- 
cesses. The chemical literature was reviewed for environmentally 
safe chemicals that have a suitable temperature-dependent solubil- 
ity for the thermal precipitation process. Four suitable chemicals 
were identified: boron oxide, potassium carbonate, sodium borate, 
and potassium chloride. An experimental apparatus was 
constructed to test the thermal precipitation process at high tem- 
peratures and pressures. Data was collected with clastic Berea 
sandstone cores using two chemicals: potassium carbonate and 
sodium borate. Data was also collected with limestone cores using 
potassium carbonate. The porosities and permeabilities were mea- 
sured before and after being treated by the thermal precipitation 
process. A theoretical study of the process was also conducted. A 
model for predicting the fractional reduction in porosity was devel- 
oped that is based on the temperature-dependent solubility of the 
chemical used. An empirical model that predicts the fractional re- 
duction in permeability in terms of the fractional reduction in 
porosity was then developed for Berea sandstone. Existing theoret- 
ical models for estimating the permeability of porous media were 
tested against the measured data. The existing models, including 
the widely-used Carman-Kozeny equation, underpredicted the re- 
duction in permeability for the thermal precipitation process. This 
study has shown that the thermal precipitation process has consid- 
erable potential for the controlled reduction in porosity and 
permeability in geologic formations. 


17913 (DOE/BC/14663—-9) New microorganisms and pro- 
cesses for MEOR: Quarterly report ending September 30, 
1992. Sperl, G.T.; Sperl, P.L. Injectech, Inc., Ochelata, OK (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90BC14663. Order Number 
DE94003389. Source: OSTI; NTIS; GPO Dep. 

Oil reservoirs naturally contain inorganic and organic materials 
which can be exploited through simple supplementation to support 
the growth of microorganisms which aid in the release of oil from 
the rock matrix. Other compounds which may serve as nutritional 
sources for microorganisms are added to reservoirs during produc- 
tion and operation of oil fields. These materials include sulfate, 
nitrate, carbonate, volatile fatty acids, nitrogen-containing corrosion 
inhibitors, phosphorous-containing scale inhibitors and trace ele- 
ments. Our experiments show that, with minimal supplementation, 
growth of naturally-occurring microorganisms can be used to pro- 
duce viscosifying agents to aid oil recovery. This natural microflora 
is also capable of removing sulfide from oil reservoirs and prevent- 
ing the formation of new sulfide leading to both more oil recovery 
and increased value of the produced oil. The metabolic products of 
these microorganisms are Coo, water, No and oxidized forms of 
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sulfur, all of which are environmentally innocuous. Laboratory ex- 
periments with both defined mixtures of microorganisms as well as 
mixed populations both release more oil from sand pack columns. 


17914 (DOE/BC/14663—11) New microorganisms and pro- 
cesses for MEOR: Final report. Speri, P.L.; Sperl, G.T. Injectech, 
Inc., Ochelata, OK (United States). Dec 1993. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14663. Order Number DE94000114. Source: OSTI; NTIS; 
GPO Dep. 

Oil reservoirs naturally contain inorganic and organic materials 
which may be exploited through simple mineral supplementation to 
support the growth of denitrifying microorganisms. The growth and 
metabolic products from the presence of these microorganisms will 
aid in the release of oil from the rock matrix and improve crude oil 
quality and oil field operations. These studies have been success- 
ful in defining new microorganisms and processes for MEOR. The 
data show that development of a mixed denitrifying microbial popu- 
lation in an oil reservoir environment will competitively reduce SRB 
populations resulting in the removal and prevention of H2S. At the 
same time the products resulting from the growth of this replace- 
ment population will cause an increase in oil mobilization and oil 
release by mechanisms involving gas, surfactant and polymer pro- 
duction, and in the case of Thiobacillus growth, could cause 
dissolution of carbonates in the rock matrix. The establishment of 
this denitrifying population requires only the addition of simple inor- 
ganic chemicals without the need for organic nutrients. This new 
MEOR technology offers industry the potential for a simple, low 
cost, and effective oil recovery process, while at the same time 
provides a solution to the microbially generated sulfide problem. 


17915 (DOE/BC/14862-2) Productivity and injectivity of 
horizontal wells: Quarterly report, July 1, 1993-September 30, 
1993. Fayers, F.J.; Aziz, K.; Hewett, T.A. Stanford Univ., CA 
(United States). Dept. of Petroleum Engineering. [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93BC14862. Order Number DE94003385. Source: 
OSTI; NTIS; GPO Dep. 

A number of research activities have been carried out in the last 
three months. A list outlining these efforts is presented below 
followed by brief description of each activity in the subsequent sec- 
tions of this report: (1) The available analytical solutions in the 
literature for steady state critical rates of horizontal wells are exam- 
ined. Application of these methods to a cresting example show 
significant uncertainties in prediction of critical rates. (2) Sensitivity 
computations have been run for evaluating the effects of shale dis- 
tribution on the performance of horizontal wells in heterogeneous 
reservoirs. (3) A number of single phase (water and oil) and two- 
phase (water and air) experiments have been completed in the 
Marathon Wellbore Model and the collected data are being 
analyzed. (4) A presentation of our project was given in the Inter- 
national Technology Forum DEA-44/67 on Horizontal, Slimhole, 
and Coiled Tubing, held by Maurer. (5) Our draft review report enti- 
tled “Opportunities for Horizontal Wells and Problems in Predicting 
Their Performance” has been completed. 


17916 (DOE/BC/14875—-1) Research consortium on frac- 
tured petroleum reservoirs: Third quarterly report, July 
1—September 30, 1993. Firoozabadi, A.; Markeset, T. Reservoir 
Engineering Research Inst., Palo Alto, CA (United States). 22 Nov 
1993. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93BC14875. Order Number 
DE94004302. Source: OSTI; NTIS; GPO Dep. 

Our 1993 third quarter report discusses the results of our work 
on: (1) gas-oil gravity drainage in layered media; and, (2) the influ- 
ence of viscous forces on gas-oil flow in fractured porous media. 
For sometime, we have been working on the incorporation of rein- 
filtration and capillary continuity concepts in a dual-porosity model. 
A simple and accurate technique has been developed for this pur- 
pose. The experiments on gas-oil gravity drainage in layered media 
are intended to: (1) verify our theoretical analysis; (2) provide more 
insight; and, (3) provide a guide for the simulation of gas-oil gravity 
drainage at field scale. On the first objective, the experiments con- 
firm that gas-oil gravity drainage could result in a downward gas 
fingering phenomenon. Without capillary pressure, downward gas 
fingering could not realize. The experiments also show that 
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drainage from a less permeable layer would be an extremely slow 
process. This is similar to the drainage performance of matrix 
blocks in fractured porous media. Apparently, relative permeability 
to gas (i.e. gas mobility) may be important for flow in layered 
porous media. The project on the effect of viscous forces on gas- 
oil displacement in fractured porous media has taken longer than 
anticipated. For the first time, in gravity drainage experiments of 
the matrix-fracture configuration used in this project, we could not 
obtain reproducible results. After several tests, we teamed that the 
surface tension of the normal-decane/air system changes in the 
presence of the coating cover which was used in the experimental 
assembly of this project. We removed the coating. The experi- 
ments can now be reproduced. The data show that there is a 
strong effect of viscous forces on matrix/fracture flow. A small 
imposed pressure gradient results in a substantial amount of oil re- 
covery. After performing 3-4 more tests, the data will be analyzed 
and an appropriate model will be developed to relate experimental 
data to field conditions. 


17917 (DOE/CE/15553-T5) System to inject steam and pro- 
duce oil from the same wellbore through downhole valves 
switching: Fifth quarterly report. Southern California Research 
Corp., San Rafael, CA (United States). Dec 1993. 75p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG01- 
92CE15553. Order Number DES94003999. Source: OSTI; NTIS; 
GPO Dep. 

Although EOR by steam injection is used primarily to recover 
Heavy Oil, the same methods are also applicable to some Light Oil 
reservoirs. A typical example is that of the Shannon reservoirs in 
the Teapot Dome field, WY, operated by the DOE, for the US 
Naval Petroleum Reserve No.3. To show that our technology is 
also applicable to steam injection in Light Oil reservoirs, a prelimi- 
nary well design was prepared and submitted to Naval Petroleum 
Reserve No.3. The Upper and Lower Shannon sandstone reser- 
voirs, of low permeability, in the Teapot Dome field are both highly 
faulted and fractured. This is a situation where horizontal drain- 
holes, oriented in such a way that they would intersect many of the 
preexisting fractures and fault zones, would greatly increase the 
wells productivity, as compared to the current practice of using 
only vertical wells and hydro-fracturation. Proposed well design 
includes a single vertical casing, tied-in respectively to a liner- 
equipped horizontal drainhole drilled into the Lower Shannon and 
to a liner-equipped vertical hole drilled into the Upper Shannon. 
The two wells are operated in sequential “huff and puff,” using two 
paraliel vertical tubings, respectively dedicated to steam injection 
and to conveying the produced fluids to the surface, using a single 
rod pump. Corresponding proposed Teapot Dome well configura- 
tion, added to those previously considered for various California 
Heavy Oil fields confirms the flexibility and adaptability of this tech- 
nology to a large variety of field conditions, exhibiting wide range 
of oil and reservoir characteristics. The experiments made at UC 
Berkeley to verify the operability of sliding sleeve type three-way 
downhole valves are presented and reviewed. This concludes 
tasks No.1 to No.4 of this Contract. Calculations of steam tubing 
heat losses for various well configurations and types of tubing 
insulations have been made under Task No.5. The results are pre- 
sented in graphical form and analyzed. 


17918 (DOE/ER/14261-2) Three-dimensional imaging of 
drill core samples using synchrotron computed microtomogra- 
phy: Progress report, Year two. Lindquist, B.; Lee, S. State Univ. 
of New York, Stony Brook, NY (United States). [1994]. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER14261. Order Number DE94010219. Source: OSTI; 
NTIS; GPO Dep. 

Fundamental theories of rock structure are limited by the ab- 
sence of high resolution, pore level, three dimensional images 
which could be used for statistical analysis. The ability to produce 
such images in a non-destructive manner would also allow for re- 
peated measurements of dynamic processes such as fluid motion 
which could be correlated to the medium properties. One aspect of 
this funded work is the production of cross sectional images of 
rock, drill core samples with one micron resolution. This work is 
being done by Keith Jones and Per Spanne of Brookhaven Na- 
tional Laboratory using beam lines X-17 and X-26 of the National 
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Synchrotron Light Source. Jones's annual report will provide a de- 
scription of the progress in this area. The second aspect of this 
work is the geometrical and statistical analysis of the pore structure 
of the three dimensional images provided. This aspect is being car- 
ried out at SUNY-Stony Brook; we report here on the progress that 
has been accomplished to date. Year one | progress was dis- 
cussed fully in the previous progress report (DOE/ER/14261-1). 
Year one effort focused on the problem of voxel-by-voxel pore/ 
grain identification of the tomographic images (image filtering), and 
on analysis of the filtered images via 2-point correlation structure. 


17919 (NIPER-691) National Institute for Petroleum and 
Energy Research annual report for October 1, 1991-September 
30, 1992. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Oct 1993. 101p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
83FE60149. Order Number DE94000103. Source: OSTI; NTIS; 
GPO Dep. 

This Annual Report provides research accomplishments, publica- 
tions, resulting from the FY92 research conducted under the 
following Base Program projects: reservoir assessment and 
characterization; TORIS research support; three-phase relative per- 
meability; imaging techniques applied to the study of fluids in 
porous media; surfactant flooding methods; development of 
improved alkaline flooding methods; mobility control and sweep im- 
provement in chemical flooding; development of improved microbial 
flooding methods; gas flooding performance prediction improve- 
ment; mobility control, profile modification, and sweep improvement 
in gas flooding; thermal processes for light oil recovery; thermal 
processes for heavy oil recovery; thermochemistry and 
thermophysical properties of organic nitrogen- and diheteroatom- 
containing compounds; and development of analytical methodology 
for analysis of heavy crudes. 


17920 (NIPER-698, pp. 7-13) Surfactant/alkali flooding 
workshop. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Oct 1993. (CONF-9306275—Exc.: 
Chemical enhanced oil recovery (EOR) workshop, Houston, TX 
(United States), 23-24 Jun 1993). In NIPER/DOE Chemical EOR 
Workshop: Final report. 97p. Order Number DE93000173. Source: 
OSTI; NTIS; GPO Dep. 

Surfactant and alkali-surfactant flooding are versatile and flexible 
processes that are suitable for mobilizing residual oil. While it has 
been shown that steam flooding is not economical for recovering 
waterflooded reservoirs with low oil saturations, and the cost effec- 
tiveness of CO, in waterflooded reservoirs has not been 
demonstrated, recent field tests indicated that either surfactant or 
alkali-surfactant flooding can recover residual oil economically 
(although the rate of return is not as high as other investment op- 
portunities available to petroleum companies) even at an oil price 
of $20/bbl. In many cases, reservoir conditions dictate these as the 
only methods that can be used to recover immobile oil in the US. 
Many of the problems that plagued previous surfactant and alkali- 
surfactant field tests have been soived during the past decade. 
Robust processes that are cost-effective using large plug-size, low 
cost alkali-surfactant processes have been demonstrated in field 
tests. There is a need, however, to convince petroleum companies 
of the economic viability of these processes and to overcome the 
negative impacts of the failed field tests of the 1970's. For this pur- 
pose, additional field testing - preferably larger size demonstration 
projects - is required. Pending this development, continued and 
sustained funding of supporting research in chemical EOR is rec- 
ommended to provide continuity and expertise in the event 
changing economic or political conditions call for application of 
these methods. 


17921 


(NIPER-698, pp. 14-19) Profile modification/polymer 
flooding workshop. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Oct 1993. (CONF- 
9306275—Exc.: Chemical enhanced oil recovery (EOR) workshop, 
Houston, TX (United States), 23-24 Jun 1993). In N/IPER/DOE 


Chemical EOR Workshop: Final report. 97p. Order Number 
DE93000173. Source: OSTI; NTIS; GPO Dep. 

Much of the discussion of the potential for application of profile/ 
permeability modification and polymer-augmented waterflooding re- 
volved around the field-related constraints, both technically and 





economically, imposed by the present state of the petroleum indus- 
try. Everyone was in agreement that the potential did exist, and 
that the important matter at hand would be the means by which the 
technology can be more widely applied and be profitable for end- 
users at the same time. Acceptance of the technology within the 
industry was considered a very important factor in this process. 
One of the methods highlighted in the discussion is in the area of 
permeability/profile modification or conformance control. The major- 
ity of the members of the workshop felt that this type of treatment 
could be routinely utilized within the industry to alleviate reservoir- 
specific problems commonly encountered during production. Both 
the majors and independents would greatly benefit in the advance- 
ment of these methods. The potential for this type of treatment 
could be further expanded to include combinations with other EOR 
processes such as chemical, gas, and thermal flooding. Information 
compiled by the DOE supports the contention of the applicability of 
this technology to a vast number of our domestic oil reservoirs. 


17922 (NIPER-—705) User’s guide and documentation man- 
ual for “PC-Gel” simulator. Chang, Ming-Ming; Gao, Hong W. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Oct 1993. 193p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE94000104. Source: OSTI; NTIS; GPO Dep. 

PC-GEL is a three-dimensional, three-phase (oil, water, and gas) 
permeability modification simulator developed by incorporating an 
in-situ gelation model into a black oil simulator (BOAST) for per- 
sonal computer application. The features included in the simulator 
are: transport of each chemical species of the polymer/crosslinker 
system in porous media, gelation reaction kinetics of the polymer 
with crosslinking agents, rheology of the polymer and gel, inacces- 
sible pore volume to macromolecules, adsorption of chemical 
species on rock surfaces, retention of gel on the rock matrix, and 
permeability reduction caused by the adsorption of polymer and 
gel. The in-situ gelation model and simulator were validated 
against data reported in the literature. The simulator PC-GEL is 
useful for simulating and optimizing any combination of primary 
production, waterflooding, polymer flooding, and permeability modi- 
fication treatments. A general background of permeability 
modification using crosslinked polymer gels is given in Section | 
and the governing equations, mechanisms, and numerical solutions 
of PC-GEL are given in Section Il. Steps for preparing an input 
data file with reservoir and gel-chemical transport data, and recur- 
rent data are described in Sections Ill and IV, respectively. 
Example data inputs are enclosed after explanations of each input 
line to help the user prepare data files. Major items of the output 
files are reviewed in Section V. Finally, three sample problems for 
running PC-GEL are described in Section VI, and input files and 
part of the output files of these problems are listed in the appen- 
dices. For the user’s reference a copy of the source code of 
PC-GEL computer program is attached in Appendix A. 


17923 
tems: Phase behavior studies and CT imaging of 
surfactant-enhanced oil recovery experiments. Liave, F.M.; 
Gall, B.L.; Lorenz, P.B.; Cook, I.M.; Scott, L.J. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Nov 1993. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-83FE60149. Order Number 
DE94000105. Source: OSTI; NTIS; GPO Dep. 

A systematic chemical screening study was conducted on 
selected anionic-nonionic and nonionic-nonionic systems. The ob- 
jective of the study was to evaluate and determine combinations of 
these surfactants that would exhibit favorable phase behavior and 
solubilization capacity. The effects of different parameters including 
(a) salinity, (b) temperature, (c) alkane carbon number, (c) hy- 
drophilic/lipophilic balance (HLB) of nonionic component, and (d) 
type of surfactant on the behavior of the overall chemical system 
were evaluated. The current work was conducted using a series of 
ethoxylated nonionic surfactants in combinations of several anionic 
systems with various hydrocarbons. Efforts to correlate the behav- 
ior of these mixed systems led to the development of several 
models for the chemical systems tested. The models were used to 
compare the different systems and provided some guidelines for 
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formulating them to account for variations in salinity, oil hydrocar- 
bon number, and temperature. The models were also evaluated to 
determine conformance with the results from experimental 
measurements. The models provided good agreement with experi- 
mental results. X-ray computed tomography (CT) was used to 
study fluid distributions during chemical enhanced oil recovery ex- 
periments. CT-monitored corefloods were conducted to examine 
the effect of changing surfactant slug size injection on oil bank for- 
mation and propagation. Reducing surfactant slug size resulted in 
lower total oil production. Oil recovery results, however, did not 
correlate with slug size for the low-concentration, alkaline, mixed 
surfactant system used in these tests. The CT measurements 
showed that polymer mobility control and core features also af- 
fected the overall oil recovery results. 


17924 (NIPER-712) Reservoir condition special core anal- 
yses and relative permeability measurements on Almond 
formation and Fontainebleu sandstone rocks. Maloney, D. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Nov 1993. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE94000107. Source: OST!; NTIS; GPO Dep. 

This report describes the results from special core analyses and 
relative permeability measurements conducted on Almond 
formation and Fontainebleu sandstone plugs. Almond forma- 
tion plug tests were performed to evaluate multiphase, 
steady-state,reservoir-condition relative permeability measurement 
techniques and to examine the effect of temperature on relative 
permeability characteristics. Some conclusions from this project are 
as follows: An increase in temperature appeared to cause an 
increase in brine relative permeability results for an Almond forma- 
tion plug compared to room temperature results. The plug was 
tested using steady-state oil/brine methods. The oil was a low- 
viscosity, isoparaffinic refined oil. Fontainebleu sandstone rock and 
fluid flow characteristics were measured and are reported. Most of 
the relative permeability versus saturation results could be repre- 
sented by one of two trends — either a kx versus S, or kr, versus 
Sy trend where x and y are fluid phases (gas, oil, or brine). An oil/ 
surfactant-brine steady-state relative permeability test was per- 
formed to examine changes in oilbrine relative permeability 
characteristics from changes in fluid IFTS. It appeared that, while 
low interfacial tension increased the aqueous phase relative per- 
meability, it had no effect on the oil relative permeability. The 
BOAST simulator was modified for coreflood simulation. The simu- 
lator was useful for examining effects of variations in relative 
permeability and capillary pressure functions. Coreflood production 
monitoring and separator interface level measurement techniques 
were developed using X-ray absorption, weight methods, and RF 
admittance technologies. The three types of separators should be 
useful for routine and specialized core analysis applications. 


17925 (NIPER-720) Investigation of wettability by NMR mi- 
croscopy and spin-lattice relaxation. Doughty, D.A.; Tomutsa, 
Liviu. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Nov 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
83FE60149. Order Number DE94000108. Source: OSTI; NTIS; 
GPO Dep. 

The wettability of reservoir rock has an important impact on the 
efficiency of oil recovery processes and the distribution of oil and 
water within the reservoir. One of the potentially useful tools for 
wettability measurements is nuclear magnetic resonance (NMR) 
and spin-lattice relaxation. More recently using NMR microscopy 
NIPER has developed the capability of imaging one- and two- 
phase fluid systems in reservoir rock at resolutions to 25 microns. 
Effects seen in the images of fluids within the pore space of rocks 
near the rock grain surfaces hinted at the possibility of using NMR 
microscopy to map the wettability variations at grain sites within 
the pore space. Investigations were begun using NMR microscopy 
and spin-lattice relaxation time measurements on rock/fluid sys- 
tems and on well-defined fractional wet model systems to study 
these effects. Relaxation data has been modelled using the 
stretched exponential relationship recently introduced. Compar- 
isons of the NMR microscopy results of the model system with the 
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rock results indicate that the observed effects probably do not re- 
flect actual wettability variations within the pore space. The results 
of the relaxation time measurements reveal that even in the simple 
model studied, the behavior of two phases is somewhat ambiguous 
and much more complex and requires more study. 


17926 (NIPER-722) Thermal processes for heavy oil re- 
covery. Sarkar, A.K.; Sarathi, P.S. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). Nov 1993. 67p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-83FE60149. Order Number DE94000109. Source: 
OSTI; NTIS; GPO Dep. 

This status report summarizes the project BE11B (Thermal Pro- 
cesses for Heavy Oil Recovery) research activities conducted in 
FY93 and completes milestone 7 of this project. A majer portion of 
project research during FY93 was concentrated on modeling and 
reservoir studies to determine the applicability of steam injection oil 
recovery techniques in Texas Gulf Coast heavy oil reservoirs. In 
addition, an in-depth evaluation of a steamflood predictive model 
developed by Mobil Exploration and Production Co. (Mobil E&P) 
was performed. Details of these two studies are presented. A 
topical report (NIPER-675) assessing the NIPER Thermal EOR Re- 
search Program over the past 10 years was also written during this 
fiscal year and delivered to DOE. Results of the Gulf Coast heavy 
oil reservoir simulation studies indicated that though these reser- 
voirs can be successfully steamflooded and could recover more 
than 50% of oil-in-place, steamflooding may not be economical at 
current heavy oil prices. Assessment of Mobil E&P’s steamflood 
predictive model capabilities indicate that the model in its present 
form gives reasonably good predictions of California steam 
projects, but fails to predict adequately the performance of non- 
California steam projects. 


0204 Processing 
Refer also to citation(s) 17774, 17788, 17797, 17805, 17821 


17927 (DOE/PC/79818-T9) Bench-scale co-processing: 
Quarterly report No. 16, April 1, 1992—June 30, 1992. Schauer, 
J.; Gatsis, J.G. UOP, Inc., Des Plaines, IL (United States). 15 Nov 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-87PC79818. Order Number DE94005032. 
Source: OSTI; NTIS; GPO Dep. 

The high-severity co-processing long-term operability test and 
the detailed product analyses from the operability test have been 
completed. Operational data and detailed product analyses have 
been used to characterize the high-severity co-processing opera- 
tion. Using the process characterizations, yield estimate for a 
commercial-sized high-severity co-processing unit has been per- 
formed using operational data and detailed product analysis from 
the long-term operability study. The estimate is based on a co- 
processing unit processing the vacuum resid from 50,000 barrels 
per day (BPD) of Lloydminster crude and also processing 2,400 
metric tons per day (MT/day) of Illinois No. 6 coal. The feedstock 
characteristics for the yield estimate are summarized in Table 1. 


0207 Economic, Industrial, and Business Aspects 


17928 (DOE/EIA—0109(94/04)) Petroleum supply monthly, 
April 1994. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Oil and Gas. Apr 1994. 150p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94011228. Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in the Petroleum Supply Monthly (PSM) describe 
the supply and disposition of petroleum products in the United 
States and major US geographical regions. The data series 
describe production, imports and exports, inter-Petroleum Adminis- 
tration for Defense (PAD) District movements, and inventories by 
the primary suppliers of petroleum products in the US. The report- 
ing universe includes those petroleum sectors in primary supply. 
Included are: petroleum refiners, motor gasoline blenders, opera- 
tors of natural gas processing plants and fractionators, inter-PAD 
transporters, importers, and major inventory holders of petroleum 
products and crude oil. When aggregated, the data reported by 
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these sectors approximately 
petroleum products in the US. 


17929 (DOE/EIA-0380(94/04)) Petroleum marketing 
monthly, April 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 12 Apr 
1994. 184p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94010103. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


represent the consumption of 


17930 (DOE/EIA-0520(94/04)) International petroleum 
statistics report, April 1994. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. Apr 1994. 62p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94010884. Source: OSTI; 
NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oi] demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nua! data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
1970 through 1993; OECD stocks from 1973 through 1993; and 
OECD trade from 1982 through 1992. 41 tables. 


17931 (DOE/EIA-0543(93/4Q)) US Energy Industry Finan- 
cial Developments, 1993 fourth quarter, April 1994. USDOE 
Energy Information Administration, Washington, DC (United 
States). Office of Energy Markets and End Use. 14 Apr 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94011459. Source: OSTI; NTIS; GPO; GPO Dep. 

This report traces key financial trends in the US energy industry 
for the fourth quarter of 1993. Financial data (only available for 
publicly-traded US companies) are included in two broad groups — 
fossil fuel production and rate-regulated electric utilities. All finan- 
cial data are taken from public sources such as energy industry 
corporate reports and press releases, energy trade publications, 
and The Wall Street Journal's Earnings Digest; return on equity is 
calculated from data available from Standard and Poor’s Compus- 
tat data service. Since several major petroleum companies disclose 
their income by lines of business and geographic area, these data 
are also presented in this report. Although the disaggregated in- 
come concept varies by company and is not strictly comparable to 
corporate income, relative movements in income by lines of busi- 
ness and geographic area are summarized as useful indicators of 
short-term changes in the underlying profitability of these 
operations. Based on information provided in 1993 fourth quarter fi- 
nancial disclosures, the net income for 82 petroleum companies — 
including 18 majors — was unchanged between the fourth quarter 
of 1992 and the fourth quarter of 1993. An 18-percent decline in 
crude oil prices resulted in a deterioration of the performance of 
upstream (oil and gas production) petroleum companies during the 
final quarter of 1993. However, prices for refined products fell 
much less than the price of crude oil, resulting in higher refined 
product margins and downstream (refining, marketing and trans- 
port) petroleum earnings. An increase in refined product demand 
also contributed to the rise in downstream income. 





0208 Waste Management 
Refer also to citation(s) 19595, 20544, 20545 


0209 Environmental Aspects 
Refer also to citation(s) 19632, 19633, 19650 


0210 Legislation and Regulations 
Refer also to citation(s) 17932 


0220 Transport, Handling, and Storage 


17932 (DOE/EH-231-012b/0593) Excluded USTs: RCRA 
Subtitle 1, Underground Storage Tanks: RCRA Information 
Brief. DiCerbo, J. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. May 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94010117. Source: 
OSTI; NTIS; GPO Dep. 

Underground tanks that contain either petroleum or hazardous 
substances are subject to the Federal Underground Storage (UST) 
regulations. These regulations, issued by the Environmental Pro- 
tection Agency (EPA) under authority of Subtitle | of the Resource 
Conservation and Recovery Act of (RCRA) [Section 9003 of the 
Hazardous and Solid Waste Amendments of 1984 (HSWA)], estab- 
lish standards for installation, operation, release detection, 
corrective action, repair, and closure. The Department of Energy 
(DOE) is required by Section 9007 of RCRA to implement these 
regulations at DOE facilities with USTs. Certain USTs have been 
excluded from the Federal UST regulations. These excluded USTs 
have been determined by either Congress or EPA to pose an in- 
significant risk to human health and the environment. By excluding 
these USTs from regulation, EPA is focusing resources on the 
USTs that pose substantially greater risk to human health and the 
environment. DOE prepared a guidance document, Regulated Un- 
derground Storage Tanks (DOE/EH-231/004/0191, June 1992), that 
describes the US procedural requirements which regulate tanks 
and piping for both petroleum and hazardous substances USTs as 
well as USTs containing radioactive material regulated under the 
Atomic Energy Act of 1954 (42 U.S.C. 2011). This information Brief 
supplements the UST guidance by responding to critical questions 
concerning how the regulations apply to excluded USTs. It is part 
of a series of information Briefs which address issues pertinent to 
specific categories of USTs. 


17933 (DOE/FE-0285) St. James marine terminal facility 
description. USDOE Strategic Petroleum Reserve Project Man- 
agement Office, New Orleans, LA (United States). Oct 1993. 29p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004241. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) currently owns and oper- 
ates a marine terminal on the west bank of the Mississippi River at 
St. James, Louisiana. The St. James facility was constructed by 
the Department to provide marine services associated with the fill 
and drawdown of the Strategic Petroleum Reserve (SPR) crude oil 
storage facilities located at Bayou Choctaw and Weeks Island, 
Louisiana. Although strategic to the mission of the SPR in the event 
of a national emergency, the St. James terminal is situated such 
that it has a high potential to also serve the commercial industry's 
needs for crude oil terminalling and storage. The St. James termi- 
nal is located approximately 45 miles west of New Orleans and 30 
miles southeast of Baton Rouge, and approximately 160 miles up- 
stream from the mouth of the Mississippi River. Construction of the 
St. James terminal was initiated in 1978 and was completed in 
1980. Since then, the terminal has received and transferred over 
125 million barrels of crude oil to the SPR sites for storage. For 
crude oil distribution, the St. James terminal was connected to the 
neighboring LOCAP terminal by a 0.1 mile 36-inch pipeline in 1981 
and to the Capline terminal by a 0.5 mile 30-inch pipeline in 1988. 
The terminal also has a 30-inch pipeline connection to the Koch oil 
terminal which was used for initial fill purposes; however, this 
pipeline has been disconnected and is currently inactive. A com- 
plete description of the St. James terminal facilities, operational 
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capabilities, operational certifications, and future Government re- 
quirements are presented in Sections 2, 3, 4, and 5 respectively. 


17934 (SAND-94-0022) The Bayou Choctaw Oil Shipment 
Test. Bauer, S.J.; Ballard, S.; Barker, G.T. Sandia National Labs.., 
Albuquerque, NM (United States). May 1994. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011743. Source: OSTI; NTIS; 
GPO Dep. 

in early October of 1993, an oil shipment of about 1 million bar- 
rels was made from the Bayou Choctaw Strategic Petroleum 
Reserve storage facility to St. James Terminal. During the ship- 
ment, oil temperatures and soil temperatures along the pipeline 
were recorded. The field data were used to make estimations of 
soil thermal properties, thermal conductivity and specific heat. 
These data were also used to validate and calibrate a heat transfer 
code, OILPIP, which has been used to calculate pipeline cooling of 
oil during a drawdown. 


0230 Properties and Composition 
Refer also to citation(s) 17919, 19151 


0250 Combustion 
Refer also to citation(s) 17903 


17935 (AAA-LIEKKI-L93-1, pp. 3-25) Numerical modelling of 
combustion processes. Karvinen, R. (Tampere Univ. of Technol- 
ogy (Finland). Thermal Engineering). Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 1-1; 1-10. In LIEKKI Combustion Research Program: 
Technical Review 1988-1992. 1104p. Order Number DE94763298. 
Source: OSTI; NTIS. 

The primary aim of the project was to increase the fundamental 
knowledge of combustion, especially in the field of the modelling of 
heavy residual fuel oi] combustion. The model included the droplet 
phenomena, namely the calculation with the Lagrangian approach, 
the heating and evaporation of a droplet and the formation and oxi- 
dation of a cenosphere particle and, respectively, gas phenomena 
consisting of the reaction, formation and source terms needed to 
solve the transport equations. During the later period of the project, 
the formation and oxidation of NO was added to the code. The first 
real application included the combustion of heavy fuel oil in an axi- 
ally symmetric furnace with three different kinds of burner heads. 
The calculated values of NO were not of the same order of magni- 
tude compared with measured values in this application. However, 
the trend of the emission values was right. The second application 
of heavy fuel oil combustion was like the first one but more limited 
and clear, and the measurements were made to support the calcu- 
lations. The measured values of NO were of the same order of 
magnitude compared with the predicted values and the trend of the 
corresponding values of solid pollutants was also right. Two smaller 
studies, namely the calculation of particle distributions in a concen- 
trator and the application of the algebraic stress turbulence model 
(ASM) in highly swirling, isothermic cyclone combustors were also 
included to this project. Two codes with the ASM turbulence mod- 
els were compared. They included the commercial general code 
Phoenics and the program which was particularly made for highly 
swirling flows. 
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17936 (DOE/MC/28087-3724) Integrated seismic study of 
naturally fractured tight gas reservoirs: Technical progress re- 
port, October 1, 1993-December 31, 1993. Mavko, G.; Nur, A. 
Stanford Univ., CA (United States). Dept. of Geophysics. 29 Jan 
1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-91MC28087. Order Number 
DE94012163. Source: OSTI; NTIS; GPO Dep. 
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This was the ninth quarter of the contract. During this quarter we 
(1) continued processing the seismic data, (2) collected additional 
logs to aid in the interpretation, and (3)began modeling some of 
the P-wave amplitude anomalies that we see in the data. The 
study area is located at the southern end of the powder river Basin 
in Converse county in east-central Wyoming. It is a low permeabil- 
ity fractured site, with both has and oil present. Reservoirs are 
highly compartmentalized due tot he low permeabilities, and frac- 
tures provide the only practical drainage paths for production. The 
two formations of interest are: The Niobrara; a fractured shale and 
limey shale to chalk, which is a reservoir rock, but also its own 
source rock. The Frontier, a tight sandstone lying directly below the 
Niobrara, brought into contract with it by an unconformity. 


17937 (DOE/MC/29267-3655) Analysis of deep seismic 
reflection and other data from the southern Washington Cas- 
cades: Final report, September 15, 1992—December 31, 1993. 
Stanley, W.D.; Johnson, S.Y.; Nuccio, V.F. Geological Survey, Den- 
ver, CO (United States). Dec 1993. 175p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AT21-92MC29267. 
Order Number DE94004075. Source: OSTI; NTIS; GPO Dep. 

This report describes results of a synthesis of geological, geolog- 
ical, geophysical and geochemical data from a largely volcanic rock 
covered region in southwestern Washington that has been identified 
as a underlain by thick marine sedimentary rocks. The work was 
funded by the Deep Source Gas projects at the Morgantown En- 
ergy Technology Center (METC). The subproject which resulted in 
this report is centered in the Branch of Geophysics, US Geological 
Survey (USGS) has involved one task focused on the application 
of geophysical methods to the study of phenomena associated with 
fossil and active subduction zones and non-subduction suture 
zones that may have deeply emplaced sedimentary rocks. This re- 
port represents a summary synthesis of several geophysical and 
geological data sets. The Southern Washington Cascades Conduc- 
tor (SWCC) has been examined using several types of data in 
addition to MT, seismic, magnetic, and gravity Specific geological 
mapping tasks have been completed trough funding by the Depart- 
ment of Energy and the USGS in the western part of the proposed 
basin near Morton, WA. Other regional geological studies using 
wells and outcrops done as part of the USGS Evolution of Sedi- 
mentary Basins programs have added information that constraint 
the possible nature of the SWCC rocks and their tectonic setting. 
Recently, evaluation of patterns of seismicity in the SWCC region 
has demonstrated the likelihood of several parallel and step-over 
strike-slip faults that may have produced the proposed basin or al- 
tered its geometry. In addition, the seismicity patterns trace the 
axis of key anticlinal structures and thrusts. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 18338 


17938 (DOE/MC/28133-94/C0336) Membrane processes for 
removal of hydrogen sulfide from natural gas. Lokhandwala, 
K.A.; Amo, K.A.; Baker, R.W.; Pinnau, |.; Wijmans, J.G. Membrane 
Technology and Research, Inc., Menlo Park, CA (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC28133. (CONF-940433-2: 
Spring meeting of the American Institute of Chemical Engineers, 
Atlanta, GA (United States), 17-21 Apr 1994). Order Number 
DE94010111. Source: OSTI; NTIS; GPO Dep. 

The main objective of this program is to develop a membrane 
process for the separation of hydrogen sulfide and other impurities 
(carbon dioxide and water vapor) from low-quality natural gas. The 
overall program involves development and parametric testing of ap- 
propriate membrane materials in the form of thin-film composite 
membranes. These membranes will then be made on a larger 
scale and incorporated into spiral-wound modules which will be 
tested first in the laboratory, and then at different field sites. A 
technical and economic analysis of the membrane process will 
then be performed and compared with existing processes. An ex- 
tensive experimental study was performed to assess the properties 
of our membranes under various feed conditions. Composite mem- 
branes made from four polymers belonging to the family of 
polyether-polyamide copolymers were investigated to determine 
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their hydrogen sulfide/methane and carbon dioxide/methane selec- 
tivity. Two membranes (designated MTR 701 and MTR 704) were 
then selected for a further parametric study. The parametric study 
showed that the membranes exhibit a hydrogen sulfide/methane 
selectivity in the range 40—70 and carbon dioxide/methane selectiv- 
ity in the range 14-16. These selectivities are maintained at 
pressures as high as 1,000 psig and with water vapor present in 
the feed gas. The methane flux of our membranes is comparable 
to or higher than that of commercially available cellulose acetate 
membranes, whereas the hydrogen sulfide/methane selectivity of 
our membranes is two to three times higher. 


17939 (DOE/MC/28178-3698) Evaluation of high-efficiency 
gas-liquid contactors for natural gas processing: Second 
semiannual technical progress report, April 1, 1993- 
September 30, 1993. Institute of Gas Technology, Chicago, IL 
(United States). Dec 1993. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-92MC28178. Order 
Number DE94004095. Source: OSTI; NTIS; GPO Dep. 

The objective of this proposed program is to evaluate the poten- 
tial of rotating gas-liquid contactors for natural gas processing by 
expanding the currently available database. This expansion will 
focus on application of this technology to environments representa- 
tive of those typically encountered in natural gas processing plants. 
Operational and reliability concerns will be addressed while gener- 
ating pertinent engineering data relating to the mass-transfer 
process. Work to be performed this reporting period are: complete 
all negotiations and processing of agreements; complete assembly, 
modifications, shakedown, and conduct fluid dynamic studies using 
the plastic rotary contactor unit; confirmation of project test matrix; 
and locate, and transport an amine plant and dehydration plant. 
Accomplishment for this period are presented. 


17940 (DOE/METC—94/1002) Proceedings of the fuels tech- 
nology contractors review meeting. Malone, R.D. (ed.). USDOE 
Morgantown Energy Technology Center, WV (United States). Nov 
1993. 568p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931156—: Fuels technology contractors’ review 
meeting, Morgantown, WV (United States), 16-18 Nov 1993). Or- 
der Number DE94004065. Source: OSTI; NTIS; GPO Dep. 

The Fuels Technology Contractors Review Meeting was held 
November 16-18, 1993, at the Morgantown Energy Technology 
Center (METC) in Morgantown, West Virginia. This meeting was 
sponsored and hosted by METC, the Office of Fossil Energy, U.S. 
Department of Energy (DOE). METC periodically provides an 
opportunity to bring together all of the R&D participants in a DOE- 
sponsored contractors review meeting to present key results of 
their research and to provide technology transfer to the active re- 
search community and to the interested public. This meeting was 
previously called the Natural Gas Technology Contractors Review 
Meeting. This year it was expanded to include DOE-sponsored re- 
search on oil shale and tar sands and so was retitled the Fuels 
Technology Contractors Review Meeting. Current research activi- 
ties include efforts in both natural gas and liquid fuels. The natural 
gas portion of the meeting included discussions of results summa- 
rizing work being conducted in fracture systems, both natural and 
induced; drilling, completion, and stimulation research; resource 
characterization; delivery and storage; gas to liquids research; and 
environmental issues. The meeting also included project and tech- 
nology summaries on research in oil shale, tar sands, and mild coal 
gasification, and summaries of work in natural-gas fuel cells and 
natural-gas turbines. The format included oral and poster session 
presentations. Individual papers have been processed separately 
for inclusion in the Energy Science and Technology database. 


17941 (DOE/PC/92109-T4) Direct aromatization of 
methane: Quarterly technical progress report Number 5, 1 Oc- 
tober 1993-31 December 1993. Altamira Instruments, Inc., 
Pittsburgh, PA (United States). 1 Feb 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92109. Order Number DE94011784. Source: OSTI; NTIS; 
GPO Dep. 

A study into the pyrolysis of methane in the absence of a 
quench has been completed. The unquenched reaction was stud- 
ied at temperatures between 900 and 1,200 C and methane flows 
of 80-800 Scc/min. At 1,100 C and a methane flow rate ranging 





between 267 and 800 Scc/minute, methane conversions ranged 
between 31-48% with the major detectable product being benzene. 
At the low flow rates a significant amount of a black heavy product, 
primarily coke, was also formed. The reaction was also studied in 
a quenched mode. At 1,100 C, methane flow rate of 500 Scc/min, 
and a water flow rate of 216 mL/hr, a conversion of 33% was 
achieved with over 60% of the products being C,+ hydrocarbons. 
Although a significant amount of heavy products were still formed, 
these were of a lighter color than those formed in the unquenched 
model suggesting a lower average molecular weight. 


0304 Products and By-Products 
Refer also to citation(s) 18339, 18340 


0306 Economic, industrial, and Business Aspects 
Refer also to citation(s) 17931 


17942 (DOE/EIA-0130(94/04)) Natural gas monthly, April 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 26 Apr 1994. 122p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94010518. Source: OSTI; NTIS; GPO; GPO Dep. 

The National Gas Monthly (NGM) highlights activities, events, 
and analyses of interest to public and private sector organizations 
associated with the natural gas industry. Volume and price data 
are presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


17943 (DOE/MC/28138-3714) Development of a natural 
Gas Systems Analysis Model (GSAM): Annual report. ICF 
Resources, Inc., Fairfax, VA (United States). Feb 1994. 38p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-92MC28138. Order Number DES4004099. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Lacking a detailed characterization of the resource base and a 
comprehensive borehole-to-burnertip evaluation model of the North 
American natural gas system, past R&D, tax and regulatory poli- 
cies have been formulated without a full understanding of their 
likely direct and indirect impacts on future gas supply and demand. 
The recent disappearance of the deliverability surplus, pipeline 
deregulation, and current policy debates about regulatory initiatives 
in taxation, environmental compliance and leasing make the need 
for a comprehensive gas evaluation system critical. Traditional 
econometric or highly aggregated energy models are increasingly 
regarded as unable to incorporate available geologic detail and ex- 
plicit technology performance and costing algorithms necessary to 
evaluate resource-technology-economic interactions in a market 
context. The objective of this research is to create a comprehen- 
sive, non-proprietary, microcomputer model of the North American 
natural gas system. GSAM explicitly evaluates the key components 
of the natural gas system, including resource base, exploration and 
development, extraction technology performance and costs, trans- 
portation and storage and end use. The primary focus is the 
detailed characterization of the resource base at the reservoir and 
sub-reservoir level and the impact of alternative extraction tech- 
nologies on well productivity and economics. GSAM evaluates the 
complex interactions of current and alternative future technology 
and policy initiatives in the context of the evolving gas markets. 
Scheduled for completion in 1995, a prototype is planned for early 
1994. ICF Resources reviewed relevant natural gas upstream, 
downstream and market models to identify appropriate analytic ca- 
pabilities to incorporate into GSAM. We have reviewed extraction 


technologies to better characterize performance and costs in terms 
of GSAM parameters. 


0308 Environmental Aspects 
Refer also to citation(s) 19650 
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0320 Transport, Handling, and Storage 


Refer also to citation(s) 17940 


17944 (UCRL-JC—115803) A comparison between direct 
spark ignition and prechamber ignition in an internal combus- 
tion engine. Cloutman, L.D. Lawrence Livermore National Lab., 
CA (United States). 3 Dec 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States);Gas Research Inst., Chicago, IL 
(United States). DOE Contract W-7405-ENG-48. (CONF-940711- 
11: 25. international symposium on combustion, Irvine, CA (United 
States), 31 Jul - 5 aug 1994). Order Number DE94008218. Source: 
OSTI; NTIS; GPO Dep. 

We simulated the flow field and flame propagation near top dead 
center in a generic large-bore internal combustion engine using the 
COYOTE computer program, which is based on the full Navier- 
Stokes equations for a fluid inixture. The combustion chamber is a 
right circular cylinder, and the main charge is uniformly premixed. 
The calculations are axisymmetric. The results illustrate the differ- 
ences in flow patterns, flame propagation, and thermal NO 
production between ignition with a spark plug and with a small 
prechamber. In the spark-ignited case, the flame propagates away 
from the spark plug approximately as a segment of a spherical sur- 
face, just as expected. With the prechamber, a high speed jet of 
hot combustion products shoots into the main chamber, quickly 
producing a large flame sheet that spreads along the piston face. 
The prechamber run consumes all of the fuel in half the time 
required by the spark-ignited case. The two cases produce compa- 
rable amounts of thermal NO at the end of fuel combustion. 


0330 Properties and Composition 


Refer also to citation(s) 19137 


0340 Combustion 
Refer also to citation(s) 19004, 19157, 19179, 19181 


04 OIL SHALES AND TAR SANDS 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 17940 
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17945 (ORNL/FTR-4938) Travel to France as Chief US Del- 
egate at a meeting of International Standards Organization 
ISO/TC-85, “Nuclear Technology”: Foreign trip report, March 
17—March 26, 1994. Westfall, R.M. Oak Ridge National Lab., TN 
(United States). 11 Apr 1994. 53p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94009738. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

As overall US Advisor for ISO/TC-85, SC-5, Dr. Westfall met with 
(1) Work Group 1, “Measurement Techniques for the Chemical and 
Physical Characterization of UFg, UO., and Mixed Oxide,” on 
Monday, March 21, (2) Work Group 5, “Standardization of Mea- 
surement Methods for the Characterization of Solid and Solidified 
Waste Forms, and for the Corrosion of their Primary Containers,” 
on Tuesday, March 22; and (3) the full Subcommittee-5 on 
Wednesday, March 23. The status of work by all seven work 
groups in SC-5 was reported. Those having to do with nuclear fuel 
transportation (WG-4: UF, Containers, WG-9: Cask Trunnions, and 
WG-10: Cask Confinement) either have approved standards or 
drafts at an advanced stage of development. These work group 
convenors were asked to maintain their membership and establish 
new work areas in the field of nuclear fuel packaging. Definition of 
scope for new work is to be done in coordination with the inter- 
ested staff members of the International Atomic Energy Agency, 
Vienna, Austria. On Thursday, March 24, the Cogema-Marcoule 
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Plant staff hosted the SC-5 members to technical tours of their nu- 
clear fuel reprocessing and waste vitrification and storage facilities. 


0501 Reserves, Exploration, and Mining 


Refer also to citation(s) 19114 


17946 (BfS-ISH-161/93, pp. 7-18) Thorium-applications and 
handling. Reichelt, A. (TUEV Bayern Sachsen, Arbeitsbereich 
Radiooekologie, Muenchen (Germany)). Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 
1993. (in German). (CONF-9210459-: Seminar: Thorium, and the 
problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). In Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 
interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The most important aspects concerning the natural occurrence 
and extraction of thorium are presented the topics covered are: 
natural isotopes, occurence in minerals, thorium-activity-content of 
naturally occuring materials, the resulting radiation exposure, 
extraction of thorium from ores, time-dependent activity after sepa- 
ration. The sources of radiation exposure due to Thorium, caused 
by human activity, can be divided into two categories, namely, 
those in which thorium is deliberately added to (consumer) prod- 
ucts in order to improve their usefuliness, and those in which the 
thorium is present accidentally and unwanted due to the naturally 
occuring thorium in the material used in the manufacturing pro- 
cesses. Some examples of such products and substances will be 
presented and results about their specific thorium activity will be 
discussed. Experimental data from a currently running research 
programme, will be presented, and will include results concerning 
the radiation occupational exposure due to phosphate fertilizers, 
thorium impregnated gas mantles and the use of thoriated TIG- 
Electrodes in arc welding. (orig.) 


0504 Feed Processing 


Refer also to citation(s) 17946, 17959, 17961 


17947 (CNIC—00225) Influence of organic matter and hu- 
mic acids in solution on uranium solvent extraction process. 
Chen Yude (Beijing Research Inst. of Uranium Ore Processing 
(China)); Wu Fenggin; Zhang Keping; Ren Shougong. China Nu- 
clear Information Centre, Beijing, BJ (China). Jun 1988. 9p. (In 
Chinese). (BRIUOP—0009.). Order Number DE94624145. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The harmful in fluence of humic acids in solution on uranium 
solvent extraction is investigated. The influence is poor phase sep- 
aration and forming stable emulsion when uranium is extracted or 
stripped and decreasing uranium loading of organic phase. Extrac- 
tions of organic matter and solvent extraction of uranium were 
carried out from three sedimentary uranium deposits. The results 
show that stable emulsions of W/O or O/W type were formed sepa- 
rately with organic solvent containing tertiary amine or Do2EHPA to 
extract uranium from uranium liquors containing humic acid. Sev- 
eral humic acids of different molecular weight were fractionated by 
means of fractional solution containing various volume ratios of 
ethanol and ethyl acetate. The physical properties and chemical 
composition of the humic acid were determined. It was found that 
there was distinct difference in emulsion-causing between the hu- 
mic acids having different molecular weight. The removal methods 


of humic acid from aqueous and organic solution were discussed 
briefly. 


17948 (HW-48741) Hanford Laboratories Operation 
monthly activities report, February 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Mar 1957. 130p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94009493. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document contains information on the progress of work for 
the Hanford facility for the month of February 1957. Included are 
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personnel reports, research and development of various opera- 
tions, radiation protection and invention reports. 


17949 (ORNL/TM-11792) Reaction of uranium oxides with 
chiorine and carbon or carbon monoxide to prepare uranium 
chlorides. Haas, P.A.; Lee, D.D.; Mailen, J.C. Oak Ridge National 
Lab., TN (United States). Nov 1991. 61p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92004886. Source: OSTI; NTIS; GPO Dep. 

The preferred preparation concept of uranium metal for feed to 
an AVLIS uranium enrichment process requires preparation of ura- 
nium tetrachloride (UCI4,) by reacting uranium oxides (UO2/UO3) 
and chlorine (Cl2) in a molten chloride salt medium. UOz is a very 
stable metal oxide; thus, the chemical conversion requires both a 
chlorinating agent and a reducing agent that gives an oxide prod- 
uct which is much more stable than the corresponding chloride. 
Experimental studies in a quartz reactor of 4-cm ID have 
demonstrated the practically of some chemical flow sheets. Experi- 
mentation has illustrated a sequence of results concerning the 
chemical flow sheets. Tests with a graphite block at 850°C demon- 
strated rapid reactions of Clo and evolution of carbon dioxide 
(COz) as a product. Use of carbon monoxide (CO) as the reducing 
agent also gave rapid reactions of Clo and formation of COz at 
lower temperatures, but the reduction reactions were slower than 
the chlorinations. Carbon powder in the molten salt melt gave 
higher rates of reduction and better steady state utilization of Clo. 
Addition of UOz feed while chlorination was in progress greatly im- 
proved the operation by avoiding the plugging effects from high 
UOz concentrations and the poor Cl utilizations from low UO>2 
concentrations. An UO3 feed gave undesirable effects while a feed 
of UOz-C spheres was excellent. The UO2-C spheres also gave 
good rates of reaction as a fixed bed without any molten chloride 
salt. Results with a larger reactor and a bottom condenser for 
volatilized uranium show collection of condensed uranium chlorides 
as a loose powder and chlorine utilizations of 95-98% at high feed 
rates. 14 refs., 7 figs., 14 tabs. 


0505 Uranium Enrichment 
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17950 (UCRL-ID-116219) RTAP evaluation process for the 
U-AVLIS supervisory system. Elko, S. Lawrence Livermore Na- 
tional Lab., CA (United States). 16 Feb 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94010358. Source: OSTI; NTIS; GPO 
Dep. 

The information contained within this document describe a set of 
proposed designs for evaluating the RTAP supervisory control and 
data acquisition software. The basis of this evaluation is two-fold: 
(1) to investigate the feasibility of integrating the components of the 
U-AVLIS supervisory system into RTAP and (2) to investigate the 
distributed capabilities of the RTAP system. The evaluation process 
will be performed in an off-line development area (not in B490) and 
will concentrate its effort on integrating an unclassified subset of 
the existing U-AVLIS subsets into RTAP. These subsets will include 
portions of the Heater Control and Dye Combination Wall sub- 
systems. For the purpose of this evaluation, both of these subsets 
will constitute an RTAP environment and will operate remotely from 
one another. Moreover, it is the intention of this evaluating process 
to investigate the feasibility of preserving the existing SOM screens 
and to investigate the ability to retain some of the existing real-time 
trending capabilities which RTAP does not support. This document 
contains the proposed implementation designs to support each of 
the sub-systems. They include a conceptual diagram and a 
description of the identifiable tasks, requirements, and issues re- 
garding their implementation. This information provides a high-level 
overview and should not be construed as an all inclusive list. With 
the exception of starting a real-time RTAP trend from a SOM 
screen, the level of risk for each of the designs are low. This level 
of risk could be derived because several of the tasks involve peer- 
to-peer communication techniques that have been previously 
implemented and tested. 





17951 (UCRL-JC—116056) Inter-amplifier pupil relay sys- 
tems for a high average power dye laser at Lawrence 
Livermore National Laboratory. Cohen, S.J. Lawrence Livermore 
National Lab., CA (United States). Jan 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9406116—4: Optical Society of America meeting 
on diffractive optics: design, fabrication and applications, 
Rochester, NY (United States), 6-8 Jun 1994). Order Number 
DE94010408. Source: OSTI; NTIS; GPO Dep. 

The current configuration of inter-amplifier pupil relay systems for 
our high average power laser are compared and contrasted with 
previous and alternate families of designs. 


0507 Fuels Production and Properties 
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17952 (BfS-KT—6/93, pp. 183-197) Decommissioning of the 
NUKEN-AIt facility. The decommissioning procedure adopted 
for the Hanau fuel element fabrication plants NUKEM-A and 
HOBEG. Rose, K.W. (NUKEM GmbH, Geschaeftsbereich Kern- 
technik, Alzenau (Germany)). Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Fachbereich Kerntechnische Sicherheit. Jul 
1993. (In German). (CONF-9301142-—: KT/KTA winter seminar: Nu- 
clear engineering in the Federal Republic of Germany in 1993 - 
tasks, problems and prospects from the point of view of those con- 
cerned, Salzgitter (Germany), 28-29 Jan 1993). In Nuclear 
technology in Germany in 1993: Tasks, problems, perspectives 
from the point of view of those concerned. 253p. Order Number 
DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear regulatory authority decided to provide for an op- 
tional participation of the public as far as the dismantling of the 
buildings of the NUKEM-Alt und HOBEG sites is concerned, while 
dismantling of the mechanical equipment of the two factories was 
judged to be subject to paragraph 7, sub-sec. 3 of Atomic Energy 
Act, not requiring participation of the public. As a result, the overall 
decommissioning plans had to be amended. The paper reports the 
current status of the licensing procedure and of the work for dis- 
mounting of buildings. (DG) 


17953 (DPW-55-104) Program at Harwell on thorium metal 
production. Jenkins, W.A. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 6 Jan 1955. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-707). Order Number 
DE94009951. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details a new process for the production of 
thorium chloride and thorium metal which is in pilot plant demon- 
stration. 


17954 (HDC—-969) 200 Area: Dissolver off-gases. Lappie, 
C.E. Hanford Works, Richland, WA (United States). 18 Jan 1949. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009743. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. DISSOLVERS/off-gas systems; DIS- 
SOLVERS; FILTERS; AIR CLEANING; CONTAMINATION; 
VENTILATION SYSTEMS 


17955 (HW-12730) A study of proposed semi-paraliel and 
complete parallel operations of the Canyon and concentration 
Buildings, 200 Areas. Hollenbach, S.A. Hanford Works, Richland, 
WA (United States). 14 Apr 1949. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94007746. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Due to a forecasted increase in pile area production as well as a 
possible decrease in batch size of the separations process, an in- 
crease in the capacities of the separations plants is indicated. It is 
the purpose of this report to review this relationship in the light of 
existing data and to determine how this additional capacity can 
best be attained through the use of either the proposed semiparal- 
lel or complete parallel methods of operation. Emphasis will 
necessarily be given to consideration of cost, timing, use of mini- 
mum buildings and equipment, and the obtaining of optimum 
production time cycles. 
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17956 (HW—12795-Del.) Recommendations for separations 
processes program. Greninger, A.B.; Gross, C.N. Hanford Works, 
Richland, WA (United States). 9 Mar 1949. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94009185. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Many questions have been raised concerning the advisability of 
continuing the presently scheduled Redox design and construction 
program in performance to other uranium recovery processes. In 
order to answer these questions properly, an extensive re- 
examination of the Redox process objectives and status and a 
careful study of other possible alternative uranium recovery pro- 
cesses have been carried out by the Hanford Works. This survey 
has included consideration of both existing process and facilities 
for plutonium separations, the Redox process, the Carbide and 
Carbon Uranyl Ammonium Phosphate process, uranium solvent ex- 
traction alone, and various combinations and couplings of parts or 
entities of the above. Comparative evaluation has been based on 
the relative assurance of obtaining both plutonium and uranium 
production; recovery of both “aged” and “current” metal wastes; 
timing for developing, design, and construction; economics of capi- 
tal investment and operating costs; and process complexity, 
adaptability, and safety. This survey has resulted in conclusions 
and recommendations for a unified program of separations process 
development, design, and construction. It is the purpose of this let- 
ter to present these conclusions and recommendations, together 
with a brief summary of the reasons leading to their establishment. 


17957 (HW-22601) Particle size of particulate matter in the 
dissolver off-gas stream. Weidenbaum, B. Hanford Works, Rich- 
land, WA (United States). 1 Nov 1951. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94009742. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses particle size measurements with a modified 
cascade impactor of the particulate matter in the dissolver off-gases 
during the period of maximum gas evolution, and during the air 
sparge of the dissolver solution after the completion of the dissolv- 
ing cycle which indicate that the mass-size median of the particles 
was less than 0.1 micron in both cases. The measurements were 
made, unfortunately, at a time when the efficiency of the silver re- 
actor upstream to the sampling point was low enough to permit 
appreciable amounts of iodine through to the cascade impactor. 
The samples were therefore permitted to decay for thirty-five days 
before the relative amounts of radioactivity on the stages of the im- 
pactor and the follow- up filter paper were evaluated. The size of 
the particles obtained, 0.1 micron, should be considered primarily 
as an order of magnitude rather than an absolute value, because 
the cascade impactor (as well as any other impaction device) can 
not give an accurate value for the particle size in this size range. 


17958 (HW-23151-Del.) History of the project as of Febru- 
ary 1, 1951. Reed, G.G. Jr. Hanford Works, Richland, WA (United 
States). 4 Jan 1952. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94007885. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In 1946, it was recommended, by the district engineer for the 
War Department, United States Engineer Office, that it was desir- 
able to transfer all of the functions of production to Hanford, a 
production installation; thereby relieving the Argonne National 
Laboratory, a research installation, from production duties. This de- 
cision was based on the belief by Argonne National Laboratories 
that the principal problems of production were solved, as a result 
of a meeting held at Clinton Laboratories, October 25, 1946, during 
which, Dr. T.S. Chapman discussed with Major F.A. Valente the 
possibility of Hanford assuming full production responsibility for the 
product extracted from the irradiation of Special Request. This re- 
sponsibility was to include the procurement of lithium fluoride, the 
preparation and canning of the pellets, the irradiation of the slugs, 
the extraction of the product and its subsequent shipment to the 
consumer. This report details historical aspects of this program and 
the P-10 Project. 


17959 (HW-25396) Recycle of 231 Building supernates to 


224 T Building: Relationship to “T” and “S” Plant. Packer, 
G.V.; Schmidt, W.C. Hanford Works, Richland, WA (United States). 
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20 Aug 1952. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006967. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An examination of the process scheme for handling present and 
future 231 Building supernatant solutions is necessary to forecast 
the effects of placing one of the processing facilities (224B) in a 
standby status and to ascertain if rescheduling of any of the super- 
natant solutions to 202S will be necessary. The examination 
indicates the 231 Building process supernates and cell cleanouts 
together with the 221, 224T Buildings acid washes and the 234-5 
Building returns can be processed through the 224 T Building as 
additions to regular runs or master recycle runs when T Plant is 
processing as much as 41.6 tons/month of 600 MWD/T material 
and S Plant is processing 120 tons/month of similar material. The 
processing rate through, 224 T Building to satisfy these conditions 
is seventy-six runs per month. This total is divided into 63 regular 
runs plus 13 meter master recycle runs. The number of master re- 
cycle runs are primarily dependent upon the T Plant rate in as 
much as only one master recycle is directly required for each 35 
tons processed through S Plant 


17960 (HW-27283) Economic evaluation of continuous 
UNH calcination. Post, R.G. Hanford Works, Richland, WA (United 
States). 3 Mar 1953. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94007748. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Recovered uranium from the Redox and TBP Plants is concen- 
trated to 100 percent UNH by boiling off water and nitric acid in 
224-U Building, and the UNH solution is then calcined or denitrated 
to UO3 powder in 18 batch-operated calcination pots, also in 224-U 
Building. Plans are proceeding now to add to the above denitration 
capacity by installing two additional batch calcination pots of larger 
diameter than the present 18 pots (6 ft. rather than 2.5 ft.). At the 
time of design scoping of the existing batch calcination facilities 
several years ago it was recognized that potential savings in direct 
labor and maintenance costs, and other operational advantages, 
would undoubtedly result from the development of a continuous 
calcination process. However, no continuous UNH calcination pro- 
cess existed at that time, and the 18 batch pots were installed 
modeled after similar-sized pots in use by the Mallinckrodt Chemi- 
cal Company at St. Louis. A program to develop a_ suitable 
continuous UNH calcination process and equipment is now in 
progress with the objective augmenting or replacing the existing 
batch process in 224-U Building. This document sets forth the sav- 
ings calculated for complete replacement of the batch pots with a 
new continuous process. 


17961 (HW-30613) Redox third Pu cycle laboratory study 
of effects of decreased activity. Bradford, J.L.; Curtis, M.H. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 4 Jan 1954. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94007749. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The design and proposed construction of the new PR facility for 
Redox is based on the need for increased capacity for plutonium 
processing (4.25 kg/day, equivalent to the 8.3 tons of U/day for 
Redox phase 2 rate), and reduced acid-to-Pu ratios in the final 
product to permit satisfactory processing in task 1 of the 234-5 op- 
eration. A number of alternate Pu cycle flowsheets have been 
scouted and proposed in the past several years. One such flow- 
sheet decreases the acid-to-Pu ratio in the 3BP product by 
eliminating acid from the 2AX and 3AX, thus requiring either an in- 
creased solvent flow, or an increased ANN salting strength. This 
does not, however, provide additional Pu processing capacity. A 
second alternative flowsheet involves the reflux of 97.5% of the 
2BP stream back to the 2A Column. The reflux flowsheet meets 
both of the needs outlined above, but on the basis of nuclear 
safety considerations is not yet considered ready for adoption in 
the Redox Plant. This report deals with the laboratory testing of a 
third alternative for reducing the acid concentration in the final 


product by decreasing the acidity of both scrub and feed streams 
to the third cycle. 


17962 (HW-76847) Production of U-233 and program pro- 
posal. Lang, L.W.; Meichle, R.H.; Nelson, R. General Electric Co., 
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Richland, WA (United States). Hanford Atomic Products Operation. 
21 Mar 1963. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010912. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Production of U-233 relatively free of contaminating U-232 would 
appear possible by using thorium recovered from ores of low ura- 
nium content, and by irradiating the thorium in such a manner as 
to limit the number of neutrons with energies above that threshold 
required for (n,2n) reactions. It is proposed that ten tons of thorium 
be irradiated to substantiate the theoretical premises of this docu- 
ment, demonstrate production feasibility, and provide U-233 for 
laboratory evaluations. The U-233 segregation will be accom- 
plished in the Redox plant after combining the thorium solutions 
from individual tests. The net cost of the program to the Atomic 
Energy Commission will be approximately five hundred thousand 
dollars. The major portion of this expenditure will be for raw mate- 
rial procurement and metal fabrication. However, seventy-seven 
thousand dollars will be needed for fuel fabrication by the Hanford 
Laboratories and the Chemical Processing Department will incur 
additional equipment costs in the order of twenty-eight thousand 
dollars. Slightly more than 10 kilograms of U-233 will be obtained 
from the test. The sixty dollar unit cost of U-233 from test loadings 
would be reduced for production quantities to slightly less than the 
unit cost of Pu. A broad vista of product applications would appear 
possible for U-233. These would include practically all applications 
where U-235 is now used. In space and nuclear rocket applications 
U-233 may be of particular interest. 


17963 (WHC-SA-2336) Deactivation completed at historic 
Hanford Fuels Laboratory. Gerber, M.S. Westinghouse Hanford 
Co., Richland, WA (United States). Mar 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94010376. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses deactivation work which was completed as 
of March 31, 1994 at the 308 Fuels Development Laboratory (FDL) 
at the Hanford Site near Richland, Washington. The decision to de- 
activate the structure, formerly known as the Plutonium Fabrication 
Pilot Plant (PFPP), was driven by a 1980s Department of Energy 
(DOE) decision that plutonium fuels should not be fabricated in ar- 
eas near the Site’s boundaries, as well as by changing facility 
structural requirements. Inventory transfer has been followed by 
the cleanout and stabilization of plutonium oxide (PuO2) and en- 
riched uranium oxide (UO) residues and powders in the facility's 
equipment and duct work. The Hanford Site, located in southeast- 
ern Washington state, was one of America’s primary arsenals of 
nuclear defense production for nearly 50 years beginning in World 
War Il. Approximately 53 metric tons of weapons grade plutonium, 
over half of the national supply and about one quarter of the 
world’s supply, were produced at Hanford between 1944 and 1989. 
Today, many Site buildings are undergoing deactivation, a precur- 
sor phase to decontamination and decommissioning (D&D). The 
primary difference between the two activities is that equipment and 
structural items are not removed or torn down in deactivation. 
However, utilities are disconnected, and special nuclear materials 
(SNM) as well as hazardous and pyrophoric substances are re- 
moved from structures undergoing this process. 


17964 (Y-2464-3) Y-12 development organization technical 
progress report period ending December 1, 1993: Part 3, Metal 
processing. Northcutt, W.G. Jr. (comp.). Oak Ridge Y-12 Plant, 
TN (United States). 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE94010052. Source: OSTI; NTIS; GPO Dep. 

Rheocasting is a method to eliminate skull and arc melting from 
the uranium-6% niobium alloy production stream. A U-6Nb ingot 
was melted and stirred in the rheocasting furnace. 


17965 (Y-2464-7) Y-12 development organization technical 
progress report period ending February 1, 1994: Part 7, 
Lithium and uranium chemical processing. Smith, W.E. (comp.). 
Oak Ridge Y-12 Plant, TN (United States). 8 Mar 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE94010049. Source: OSTI; 
NTIS; GPO Dep. 





Microwave energy was used successfully to consolidate small 
lots of uranium powder. Factors varied were max power, hold time, 
heating rate, gas pressure, batch composition, crucible material, in- 
sulation configuration. Results indicate that that the microwave 
consolidation process was rugged against all 7 factors for their re- 
spective parameters. 


0508 Spent Fuels Reprocessing 


Refer also to citation(s) 17948, 18047, 18072, 18073, 18077, 
18251, 18259, 19470 


17966 (HW-35496) Addendum to HW-34882: Technical ap- 
praisal of Redox ruthenium problems and their resolution. 
Harmon, M.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 24 Feb 1955. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94006695. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In the light of Redox Plant performance since the start-up on 2- 
3-55, coupled with a review of the technological factors involved in 
the current flowsheet, a departure from the process program out- 
lined in HW-34882 is herewith presented as an addendum to that 
document which will also serve to detail the corresponding items in 
the latest Redox Test Program, HW-35069. The purposes of this 
document are to: (1) Discuss the need for modifications of the 
program given in HW-34882, and (2) Present the details of the pro- 
posed revisions. 


17967 (WHC-EP-0680) Final report on fiscal year 1992 ac- 
tivities for the environmental monitors line-loss study. 
Kenoyer, J.L. (Science Applications International Corp., Richland, 
WA (United States)). Westinghouse Hanford Co., Richland, WA 
(United States); Science Applications International Corp., Richland, 
WA (United States). 9 Dec 1993. 170p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94005513. Source: OSTI; NTIS; INIS; GPO Dep. 

The work performed on this Environmental Monitors Line-Loss 
Study has been performed under Contract Numbers MLW-SVV- 
073750 and MFH-SVV-207554. Work on the task was initiated 
mid-December 1991, and this report documents and summarizes 
the work performed through January 18, 1993. The sections 
included in this report summarize the work performed on the Envi- 
ronmental Monitors Line-Loss Study. The sections included in this 
report are arranged to reflect individual sub-tasks and include: de- 
scriptions of measurement systems and procedures used to obtain 
cascade impactor samples and laser spectrometer measurements 
from multiple stacks and locations; information on data acquisition, 
analyses, assessment, and software; discussion of the analyses 
and measurement results from the cascade impactor and laser 
spectrometer systems and software used; discussion on the devel- 
opment of general test methods and procedures for line-loss 
determinations; an overall summary and specific conclusions that 
can be made with regard to efforts performed on this task during 
FY 1992 and FY 1993. Supporting information for these sections is 
included in this report as appendices. 
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Refer also to citation(s) 17990, 18066, 18067, 18068, 18069, 
18070, 18071, 18073, 18074, 18075, 18076, 18116, 18182, 18274, 
18275, 19182, 19189, 19190, 19198, 19231, 19237, 19239, 19241, 
19242, 19243 


17968 (DOE/EA-0912) Environmental Assessment of 
Urgent-Relief Acceptance of Foreign Research Reactor Spent 
Nuclear Fuel. USDOE, Washington, DC (United States). Apr 1994. 
343p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94012128. Source: OSTI; NTIS; INIS; GPO Dep. 
The Department of Energy has completed the Environmental As- 
sessment (EA) of Urgent-Relief Acceptance of Foreign Research 
Reactor Spent Nuclear Fuel and issued a Finding of No Significant 
Impact (FONSI) for the proposed action. The EA and FONSI are 
enclosed for your information. The Department has decided to 
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accept a limited number of spent nuclear fuel elements (409 ele- 
ments) containing uranium that was enriched in the United States 
from eight research reactors in Austria, Denmark, Germany, 
Greece, the Netherlands, Sweden, and Switzerland. This action is 
necessary to maintain the viability of a major US nuclear weapons 
nonproliferation program to limit or eliminate the use of highly en- 
riched uranium in civil programs. The purpose of the EA is to 
maintain the cooperation of the foreign research reactor operators 
with the nonproliferation program while a more extensive Environ- 
mental Impact Statement (EIS) is prepared on a proposed broader 
policy involving the acceptance of up to 15,000 foreign research 
reactor spent fuel elements over a 10 to 15 year period. Based on 
an evaluation of transport by commercial container liner or char- 
tered vessel, five eastern seaboard ports, and truck and train 
modes of transporting the spent fuel overland to the Savannah 
River Sits, the Department has concluded that no significant impact 
would result from any combination of port and made of transport. 
In addition, no significant impacts were found from interim storage 
of spent fuel at the Savannah River Site. 


17969 (DOE/EH-94010351) Spent Fuel Working Group 
report on inventory and storage of the Department’s spent nu- 
clear fuel and other reactor irradiated nuclear materials and 
their environmental, safety and health vulnerabilities: Volume 
2, Working Group Assessment Team reports; Vulnerability de- 
velopment forms; Working group documents. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Nov 1993. 618p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94010351. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Secretary of Energy’s memorandum of August 19, 1993, es- 
tablished an initiative for a Department-wide assessment of the 
vulnerabilities of stored spent nuclear fuel and other reactor irradi- 
ated nuclear materials. A Project Plan to accomplish this study was 
issued on September 20, 1993 by US Department of Energy, Of- 
fice of Environment, Health and Safety (EH) which established 
responsibilities for personnel essential to the study. The DOE 
Spent Fuel Working Group, which was formed for this purpose and 
produced the Project Plan, will manage the assessment and pro- 
duce a report for the Secretary by November 20, 1993. This report 
was prepared by the Working Group Assessment Team assigned 
to the Hanford Site facilities. Results contained in this report will be 
reviewed, along with similar reports from all other selected DOE 
storage sites, by a working group review panel which will assemble 
the final summary report to the Secretary on spent nuclear fuel 
storage inventory and vulnerability. 


17970 (DOE/EH-94010352) Spent Fuel Working Group 
report on inventory and storage of the Department’s spent nu- 
clear fuel and other reactor irradiated nuclear materials and 
their environmental, safety and health vuinerabilities: Volume 
3, Site team reports. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Nov 1993. 
716p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94010352. Source: OSTI; NTIS; INIS; GPO Dep. 

A self assessment was conducted of those Hanford facilities that 
are utilized to store Reactor Irradiated Nuclear Material, (RINM). 
The objective of the assessment is to identify the Hanford invento- 
ries of RINM and the ES & H concerns associated with such 
storage. The assessment was performed as proscribed by the 
Project Plan issued by the DOE Spent Fuel Working Group. The 
Project Plan is the plan of execution intended to complete the Sec- 
retary’s request for information relevant to the inventories and 
vulnerabilities of DOE storage of spent nuclear fuel. The Hanford 
RINM inventory, the facilities involved and the nature of the fuel 
stored are summarized. This table succinctly reveals the variety of 
the Hanford facilities involved, the variety of the types of RINM in- 
volved, and the wide range of the quantities of material involved in 
Hanford’s RINM storage circumstances. ES & H concerns are de- 
fined as those circumstances that have the potential, now or in the 
future, to lead to a criticality event, to a worker radiation exposure 
event, to an environmental release event, or to public announce- 
ments of such circumstances and the sensationalized reporting of 
the inherent risks. 
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17971 (DOE/FTR-94004458) Travel to England to resolve 
anomalies on the Channel Monitoring System: Foreign trip re- 
port, November 7, 1993-November 16, 1993. Martinez, R.L. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94004458. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The travel reported in this report had two purposes. (1) resolve 
anomalies on the previously installed Channel Monitoring System 
(CMS) at the THORP facility. The support was requested from EU- 
RATOM based on the results from actual system operation during 
the months of July, August, and September. (2) visit EURATOM 
headquarters to train personnel on Local Operating Network (LON) 
technology which is the basis for current and future systems being 
developed and implemented by Sandia National Laboratories 
(SNL) for use by EURATOM. The training included an introduction 
to network management tools which allow non-experts to maintain, 
test, repair, and install networks based on the LON technology. 


17872 (DOE/FTR-94008739) Travel to Ausiria to attend the 
10th Meeting of the IAEA Standing Advisory Group on the 
Safe Transport of Radioactive Materials: Foreign trip report, 
March 18-26, 1994. Luna, R.E. Sandia National Labs., Albu- 
querque, NM (United States). 13 Apr 1994. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94009739. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The meeting attended was the tenth meeting of the Standing Ad- 
visory Group for Safe Transport of Radioactive Materials 
(SAGSTRAM10). This group is the senior advisory committee for 
the conduct of the International Atomic Energy Agency's (IAEA's) 
transport safety program. The meeting addressed a number of pol- 
icy issues associated with the program itself as well as issues 
occurring as a result of decisions made by the administrative struc- 
ture of the IAEA that affect the Transport Safety Program. From 
the US DOE's standpoint, important decisions were made regard- 
ing packaging for UF6, refinement of the LSA/LCO requirements, 
radiation protection changes, and revision of the basic transport 
safety regulations 


17973 (INIS-JP—018, pp. 121-128) Historical overview of do- 
mestic spent nuclear fuel shipments in the United States. 
Pope, R.B. (Oak Ridge National Lab., TN (United States)); Wankerl, 
M.W.; Hamberger, C.R.; Schmid, S.P. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The information in this paper summarized historical data on 
spent nuclear fuel shipments in the United States (U.S.) from the 
period from 1964 to 1991. Information on shipments has been de- 
veloped to establish a basis for developing a transportation system 
in the U.S. for initiating shipments of spent nuclear fuel beginning 
in 1988. The paper shows that approximately 2700 power spent 
nuclear fuel rail and truck casks have been shipped within the U.S. 
during the past 28 years. In total, approximately 2000 metric 
tonnes of uranium (MTU) have been shipped to date, which com- 
pares with projected shipping rates of from 3000 to greater than 
6000 MTU per year when the U.S. Civilian Radiation Waste Man- 
agement System is in full operation. (author). 


17974 (INIS-JP-018, pp. 225) International transport of ura- 
nium materials from China. Xu Chizhi (China Nuclear Energy 
Industry Corp., Beijing, BJ (China)); Long Xiuaowei; Achilles, G. 
1993. 1709p. (CONF-920905—: PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

An example of international cooperation is given on the transport 
of frontend materials from China to Europe. With the assistance of 
NCS, CNEIC entered into discussions and negotiations with 
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COSCO, the national Chinese shipping line in order to make much 
cheaper sea transport possible. One of the difficulties to overcome 
was the passage through the Suez canal but CNEIC, NCS and the 
port authorities were present to assure smooth operation, during 
the first passage through the canal, CNEIC key personnels had 
training at the NCS office in Germany in relation to transport regu- 
lations and practice on the job. In turn, NCS personnels were 
introduced into site specific conditions in China by CNEIC. In the 
meantime, about 150 containers loaded with yellow cake and 
about 120 cylinders with low enriched UF6 have been smoothly 
transported by sea from Shanghai through the Suez canal to Euro- 
pean ports. (E.Y.). 


17975 (INIS-JP—018, pp. 226-232) Low-level radwaste trans- 
portation in Taiwan. Lo, L.F. (Atomic Energy Council, Taipei, 
Taiwan (China)); Huang, C.C. 1993. 1709p. (CONF-920905-: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In the past ten years, 273 voyages have been made to ship rad- 
waste produced by nuclear power plants and Institute of Nuclear 
Energy Research (INER). It more or less lowers the problem of 
insufficient storage space in Taiwan. Although all organizations fol- 
lowed various regulations to operate the transportation, ten events 
occurred in marine transport. However, they were ordinary 
incidents and neither released any radiation to contaminate the en- 
vironment nor caused any casualty. (J.P.N.). 


17976 (INIS-JP—018, pp. 283-291) Hazardous and mixed 
waste transportation program. Hohnstreiter, G.F. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Glass, R.E.; 
McAllaster, M.E.; Nigrey, P.J.; Trennel, A.J.; Yoshimura, H.R. 1993. 
1709p. (CONF-920905-: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

Sandia National Laboratories (SNL) has developed a program to 
address the packaging needs associated with the transport of haz- 
ardous and mixed waste during the United States’ Department of 
Energy (DOE) remediation efforts. The program addresses the 
technology needs associated with the transport of materials which 
have components that are radioactive and chemically hazardous. 
The mixed waste transportation activities focus on on-site specific 
applications of technology to the transport of hazardous and mixed 
wastes. These activities were identified at a series of DOE- 
sponsored workshops. These activities will be composed of the 
following: (1) packaging concepts, (2) chemical compatibility stud- 
ies, and (3) systems studies. This paper will address activities in 
each of these areas. (J.P.N.). 


17977 (INIS-JP-018, pp. 533-529) The Transport of Ra- 
dioactive Materials under special arrangement. Biaggio, A.L. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerenica de Sequridad Radiologica y Nuclear); Vietii, J.R.L. 1993. 
1709p. (CONF-920905-: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

The Agency’s Regulations for the Safe Transport of Radioactive 
Material rule the international transport of these materials and 
provide the basis of national and regional regulations. The Regula- 
tions establish the technical, operational and administrative 
requirements which shall be accomplished to carry out the trans- 
port of radioactive materials (RAM). They also allow the transport 
in different conditions of those currently applicable and, in such 
cases, establish that the transport shall be made under special ar- 
rangement. To approve a transport under special arrangement the 





involved Competent Authority shall be satisfied that the alternative 
provisions are adequate to ensure that the overall level of safety in 
transport and in-transit storage is at least equivalent to that which 
would be provided if all the applicable requirements had been met 
(para. 2ll of the International Atomic Energy Agency Safety Series 
No. 6). This paper explains some difficulties the Argentine Compe- 
tent. Authority has experienced trying by comparing the 


equivalence between the level of safety resulting from the compli- 
ance with current requirements and the overall level of safety 
which is provided by the application of alternative provisions. As 
most of the experience gained come from the transport of RAM by 
road, only this mode of transport is considered. (J.P.N.). 


17978 (INIS-JP-018, pp. 540-545) Safety requirements for 
the Pu carriers. Mishima, H. (Maritime Technology and Safety Bu- 
reau, Tokyo (Japan)). 1993. 1709p. (CONF-920905-: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Ministry of Transport of Japan has now set about studying re- 
quirements for Pu carriers to ensure safety. It was first studied 
what the basic concept of safe carriage of Pu should be, and the 
basic ideas have been worked out. Next the requirements for the 
Pu carriers were studied based on the above. There are at present 
no international requirements of construction and equipment for the 
nuclear-material carriers, but MOT of Japan has so far required 
special construction and equipment for the nuclear-material carriers 
which carry a large amount of radioactive material, such as spent 
fuel or low level radioactive waste, corresponding to the level of 
the respective potential hazard. The requirements of construction 
and equipment of the Pu carriers have been established consider- 
ing the difference in heat generation between Pu and spent fuel, 
physical protection, and so forth, in addition to the above basic 
concept. (J.P.N.). 


17979 (INIS-JP—018, pp. 654-661) Human factors, system 
safety, and systems engineering in the transportation of U.S. 
high-level waste. Price, D.L. (Nuclear Waste Technical Review 
Board, Washington, DC (United States)); Chu, S.C. 1993. 1709p. 
(CONF-920905-: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

The U.S. Nuclear Waste Technical Review Board is an indepen- 
dent agency charged with evaluating the technical and scientific 
validity of the U.S. Department of Energy's program to manage the 
disposal of spent fuel and defense high-level waste. The Board 
has continued to emphasize the importance of using a true system 
approach in designing the waste management system. The Board 
has recommended the application of basic design disciplines such 
as human factors, system safety, and systems engineering. A top- 
level system study needs to be undertaken that focuses on 
minimizing handling. The analysis must be well done, in a timely 
manner, and without the inclusion in the analysis of arbitrary and 
artificial constraints. (author). 


17980 (INIS-JP-018, pp. 779-786) Analysis of German rail 
accident statistics for risk assessments. Fett, H.J. (Gesellschaft 
fuer Anlagen-und Reaktorsicherheit (GRS) mbH, Koeln (Ger- 
many)); Lange, F. 1993. 1709p. (CONF-920905—-: PATRAM ’92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The statistics of German Federal Railways covering railway acci- 
dents in goods traffic from the years 1979 to 1988 and the records 
concerning accidents in shunting operations from the years 1987 to 
1989, taking the marshalling yard in Braunschweig as an example, 
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were evaluated in order to derive input data for a probabilistic 
safety assessment of transports of radioactive wastes to the 
planned KONRAD waste repository. The analysis of accident data 
had several objectives: (1) to derive the total accident rate per 
goods-train kilometer and per marshalled wagon, (2) to assign the 
accidents to an accident severity classification scheme, in order to 
derive relative frequencies of different accident severities, (3) to de- 
termine for goods-train accidents the number of wagons damaged 
above a threshold of DM 3,000 repair costs, (4) to determine the 
number distribution of wagons affected in goods-train accidents as 
function of severity category, (5) to derive the accident rate per 
wagon, expressed as accidents per wagon-km. Total accident rates 
of 0.5 relevant accidents per one million goods-train kilometers and 
7.5 relevant accidents per one million marshalled wagons were es- 
tablished. Accidents considered as relevant were those resulting in 
material damage to railway vehicles exceeding DM 3,000. Over the 
period of 10 years examined total accident rates declined notice- 
ably. An increase in accident rates was observed for speeds above 
80 km/h due to a larger fraction of fast travelling goods trains. 
(J.P.N.). 


17981 (INIS-JUP-018, pp. 911-918) Emergency response ar- 
rangements for the transport of irradiated nuclear fuel from 
Japan to Europe in Japanese territorial waters. Ikeda, T. (Nu- 
clear Services Co., Tokyo (Japan)); Inada, T.; Narahara, S.; 
Cheshire, R.D.; Lee, G. 1993. 1709p. (CONF-920905—: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DES4737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

About 90 % of nuclear fuel irradiated in Japanese nuclear power 
stations is transported to UK and France for reprocessing. Pacific 
Nuclear Transport Ltd (PNTL), a subsidiary of British Nuclear Fuels 
pic (BNFL), owns and operates its own fleet of 5 purpose built 
ships specially designed for the transport of flasks containing irradi- 
ated fuel from Japan to Europe. These vessels sail to Japan on 8 
to 10 voyages per year from the BNFL’s Marine Terminal at Barrow 
in UK via Cherbourg Port in France. On arrival in Japan empty 
flasks are delivered to Japanese nuclear power stations, and full 
flasks are collected for the return journey to Europe. Whilst the 
probability of a serious flask incident involving the release of ra- 
dioactivity is very small, it is nevertheless important to plan for such 
an emergency. In the case of an incident BNFL will provide an 
emergency response. If an incident occurs in Japanese territorial 
waters, the initial response will be provided by Nuclear Services 
Company (NSC), who are based in Japan (the head office in Tokyo, 
Tokai Office in Ibaraki Prefecture and Tsuruga Office in Fukui Pre- 
fecture) and contracted to BNFL to provide a similar response to 
that available from UK. This paper describes the communication 
links which have been established between UK and Japan and the 
internal communication within Japan. It also describes the emer- 
gency equipent held in Japan, the training of teams and the results 
of exercises jointly carried out with BNFL. (J.P.N.). 


17982 (INIS-JP-018, pp. 919-926) Supporting system in 
emergency response plan for nuclear material transport acci- 
dents. Nakagome, Y. (Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst.); Aoki, S. 1993. 1709p. (CONF-920905-: 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992), In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

As aiming to provide the detailed information concerning nuclear 
material transport accidents and to supply it to the concerned orga- 
nizations by an online computer, the Emergency Response 
Supporting System has been constructed in the Nuclear Safety 
Technology Center, Japan. The system consists of four subsys- 
tems and four data bases. By inputting initial information such as 
name of package and date of accident, one can obtain the appro- 
priate initial response procedures and related information for the 
accident immediately. The system must be useful for protecting the 
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public safety from nuclear material transport accidents. But, it is 
not expected that the system shall be used in future. (J.P.N.) 


17983 (INIS-JP-018, pp. 927-934) Development of emer- 
gency arrangements for the transport of radioactive waste to a 
deep repository. Gray, |.L.S. (United Kingdom Nirex Ltd., Harwell 
(United Kingdom)); Hutchinson, D.L.; Burgess, M.H.; Higson, J.; 
Randall, M.A. 1993. 1709p. (CONF-920905—-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This paper summarises the results of the studies and discussions 
which have led to the recommendation that Nirex should adopt 
NIREP as the Emergency Plan for the proposed transport arrange- 
ments of radioactive waste to the proposed UK deep repository for 
the disposal of low level and intermediate level waste. Although 
NIREP is currently specific to the road transport of radioactive ma- 
terials, it is in the process of being extended to cover their transport 
by rail. An extended version of NIREP, covering both road and rail 
transport, could be operational by the end of 1992. NIREP is an 
established plan which meets all the current legal requirements 
and is flexible enough to accommodate any likely changes in legis- 
lation in the future. It is compatible with the Planning Basis and 
meets the requirements of the Emergency Plan Specification. The 
extended version of NIREP will be subject to an annual full-scale 
exercise and the Plan should be well-proven by the time that trans- 
port of waste packages to the repository commences. (J.P.N.). 


17984 (INIS-JP-018, pp. 935-941) Emergency response 
packaging: A conceptual outline. Luna, R.E. (Sandia National 
Labs., Albuquerque, NM (United States)); McClure, J.D.; Bennett, 
P.C.; Wheeler, T.A. 1993. 1709p. (CONF-920905—: PATRAM ’92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The Packaging and Transportation Needs in the 1990’s (PATN) 
component of the Transportation Assessment and _ Integration 
(TRAIN) program was designed to survey United States Depart- 
ment of Energy (DOE) programs, both ongoing and planned, to 
identify needs for packaging and transportation services over the 
next decade. PATN was also intended to identify those needs that 
should be provided by the DOE Office of Environmental Restora- 
tion and Waste Management (DOE EM) _ Transportation 
Management Program (TMP). This paper develops the rationale for 
an emergency response packaging, including both overpack con- 
cepts for repackaging compromised packagings and primary 
packaging redesign to facilitate recovery of packages via mecha- 
nized remote handled techniques. The rationale will examine 
concepts of recovery risks and costs in the context of likely use 
patterns to identify types of shipments where recovery packagings 
may have high payoff. This will lead to the likely configurations of 
recovery packagings and their physical attributes to facilitate re- 
mote recovery and handling, as needed. (J.P.N.). 


17985 (INIS-JP-018, pp. 979-984) Special training for 
drivers of vehicles carrying radioactive materials in Germany. 
Ridder, K. (Federal Ministry of Transport, Bonn (Germany)). 1993. 
1709p. (CONF-920905-: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 


terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 


Composed of three volumes. 

In Germany drivers of vehicles carrying radioactive materials 
have to undergo special training since midyear 1991. Training is 
organized in a modular system, which means that the driver can 
customize his dangerous goods training programme by combining 
several modules. The contents of the training programme, its orga- 
nization and supervision as well as the means for checking the 
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successful completion of the programme can be seen from the 
slides. This paper will close with an outlook on the European de- 
velopment, considering the framework set by the regulations of the 
Economic Commission for Europe (ECE) and the European Com- 
munity (EC). (J.P.N.). 


17986 (INIS-JP-018, pp. 985-991) Comprehensive training 
structure for the safe transport of radioactive materials in 
Switzerland. Pfeiffer, H.J. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Smith, L. 1993. 1709p. (CONF-920905—: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The introduction of the 1985 IAEA Regulations for the Safe 
Transport of Radioactive Materials into Swiss national dangerous 
goods transport regulations has induced significant changes to the 
national radiation protection regulations. The combination of these 
two sets of regulatory requirements has in turn given rise to a ma- 
jor expansion in the national training infrastructure for the safe 
transport of RAM material. The established nationally recognized 
courses for vehicle drivers in accordance with national and regional 
regulations is now supplemented by an IAEA level 2 course for 
managers and responsible persons with consignors and shippers. 
A new IAEA level 3 course specifically for inspectors carrying out 
inspections during shipment is planned to commence in 1993. Na- 
tional one day general information seminars on RAM transportation 
are now an established part of the training scenario in Switzerland. 
Commencing in 1992, annual two day seminars for supervising au- 
thority inspectors involved in organizational compliance assurance 
are planned. Experience to date for this significantly increased ac- 
tivity in training has been that of enthusiastic cooperation between 
all parties concerned. (J.P.N.). 


17987 (INIS-JP-018, pp. 992-999) Quality performance- 
based training enhances safe and effective transport 
operations. McCall, D.L. (Westinghouse Hanford Co., Richland, 
WA (United States)). 1993. 1709p. (CONF-920905—: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

If the hazardous materials transportation industry is to reduce 
human error, reduce accidents, and improve its public image, there 
must be assurance that transportation personnel are properly 
trained and qualified to perform their jobs in a safe and efficient 
manner. This training must make them intimately aware of the 
hazards and risks associated with transport activities, ensure un- 
derstanding of responsibilities and liabilities unique to their job, and 
ensure that they can competently perform functional duties vital to 
safety. To ensure that trained and qualified personnel are on the 
job, it is essential that the training be performance-based and 
require trainees to demonstrate functional proficiency. Performance- 
based training has proven to be a highly effective means of 
ensuring personnel are qualified to conduct their assignments 
safely and efficiently. This training is designed around the basic 
premise that training must be provided that supplies the information 
necessary for each worker to perform their assigned duties at a 
predetermined and acceptable level of expertise and skill. (J.P.N.). 


17988 (INIS-JP-018, pp. 1076-1082) Transportation acci- 
dents/incidents involving radioactive materials (1971-1991). 
Cashwell, C.E. (Applied Physics, Inc., Albuquerque, NM (United 
States)); McClure, J.D. 1993. 1709p. (CONF-920905—: PATRAM 
"92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In 1981, Sandia National Laboratories developed the Radioactive 
Materials Incident Report (RMIR) database to support its research 





and development activities for the U.S. Department of Energy 
(DOE). The RMIR database contains information on transportation 
accidents/incidents with radioactive materials that have occurred 
since 1971. The RMIR classifies a transportation accident/incident 
in one of six ways: as a transportation accident, a handling acci- 
dent, a reported incident, missing or stolen, cask weeping, or 
other. This paper will define these terms and provide detailed ex- 
amples of each. (J.P.N.). 


17989 (SAND-94-0698C) Status of the Beneficial Uses 
Shipping System cask (BUSS). Yoshimura, H.R.; Eakes, R.G.; 
Bronowski, D.R. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940212- 
2: Seminar on developments in radioactive waste transport, Vienna 
(Austria), 21-25 Feb 1994). Order Number DE94010747. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Beneficial Uses Shipping System cask is a Type B packag- 
ing developed by Sandia National Laboratories for the U.S. 
Department of Energy. The cask is designed to transport special 
form radioactive source capsules (cesium chloride and strontium 
fluoride) produced by the Department of Energy’s Hanford Waste 
Encapsulation and Storage Facility. This paper describes the cask 
system and the analyses performed to predict the response of the 
cask in impact, puncture, and fire accident conditions as specified 
in the regulations. The cask prototype has been fabricated and 
Certificates of Compliance have been obtained. 
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17990 (DOE/RW-0006-Rev.9) Integrated data base for 
1993: US spent fuel and radioactive waste inventories, projec 
tions, and characteristics: Revision 9. Klein, J.A. (and others); 
Storch, S.N.; Ashline, R.C. Oak Ridge National Lab., TN (United 
States). Mar 1994. 361p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: OSTI 
(Free of Charge); INIS. 

The Integrated Data Base (IDB) Program has compiled historic 
data on inventories and characteristics of both commercial and 
DOE spent fuel; also, commercial and U.S. government-owned ra- 
dioactive wastes through December 31, 1992. These data are 
based on the most reliable information available from government 
sources, the open literature, technical reports, and direct contacts. 
The information forecasted is consistent with the latest U.S. De- 
partment of Energy/Energy Information Administration (DOE/EIA) 
projections of U.S. commercial nuclear power growth and the ex- 
pected DOE-related and private industrial and institutional (I/I) 
activities. The radioactive materials considered, on a chapter-by- 
chapter basis, are spent nuclear fuel, high-level waste (HLW), 
transuranic (TRU), waste, low-level waste (LLW), commercial ura- 
nium mill tailings, environmental restoration wastes, commercial 
reactor and fuel-cycle facility decommissioning wastes, and mixed 
(hazardous and radioactive) LLW. For most of these categories, 
current and projected inventories are given through the calendar- 
year (CY) 2030, and the radioactivity and thermal power are 
calculated based on reported or estimated isotopic compositions. In 
addition, characteristics and current inventories are reported for 
miscellaneous radioactive materials that may require geologic dis- 
posal. 


17991 (RFP—4829) Comprehensive evaluation of future site 
alternatives. Shain, D.|.; Jones, M.E.; Ryan, K. EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant. [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-9405126-2: EG&G GOCO en- 
vironmental conference, Las Vegas, NV (United States), 10-12 May 
1994). Order Number DE94009607. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Due to rapid changes occurring within the Nuclear Weapons com- 
plex, the need for integrated planning designed to combine multiple 
program needs into one strategic plan has become a necessity. 
This is more apparent as diverse DOE programs compete for dwin- 
dling resources. These programs range from traditional production 
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operations, environmental and waste management, to facility 
transition, economic development, decontamination and decommis- 
sioning, and environmental restoration activities. Each program can 
‘influence another, thus increasing the difficulty of distinguishing 
program elements. The method in developing comprehensive plans 
becomes even more complicated when environmental compliance 
issues, regulatory agreements and stakeholder values are consid- 
ered. AT the Department of Energy’s (DOE) Rocky Flats Plant 
(RFP), all of these program conditions exist. This paper addresses 
a set of tools which are being developed at RFP that provides key 
planning elements and alternatives assessment for the DOE's Of- 
fice of Planning and Integration (OPI) and National Environmental 
Policy Act (NEPA) Compliance Officer at RFP. This set of tools is 
referred to as the Systems Engineering Analysis (SEA). 


0520 Waste Management 


Refer also to citation(s) 17989, 17990, 17991, 18183, 18193, 
18194, 18199, 18200, 18201, 18202, 18210, 18221, 18223, 18226, 
18232, 18240, 18242, 18246, 18249, 18251, 18252, 18253, 18255, 
18259, 18280, 18495, 18519, 18555, 18632, 18834, 18841, 18842, 
18966, 19079, 19145, 19156, 19232, 19532, 19578, 19581, 19590, 
19591, 19593, 19594, 19599, 19631, 19637, 19649, 19667, 19668, 
19669, 19918, 20489, 20537, 20584 


17992 (ANL-93/29) Preliminary plan for treating mixed 
waste. Vandegrift, G.F.; Conner, C.; Hutter, J.C.; Leonard, R.A.; 
Nunez, L.; Sedilet, J.; Wygmans, D.G. Argonne National Lab., IL 
(United States). Jun 1993. 45p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94005536. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary waste treatment plan was developed for disposing 
of radioactive inorganic liquid wastes that contain hazardous met- 
als and/or hazardous acid concentrations at Argonne National 
Laboratory. This plan, which involves neutralization and sulfide 
precipitation followed by filtration, reduces the concentration of haz- 
ardous metals and the acidity so that the filtrate liquid is simply a 
low-level radioactive waste that can be fed to a low-level waste 
evaporator. 


179893 (ANL—93/37) Nuclear waste programs: Semiannual 
progress report, October 1991-March 1992. Bates, J.K. (and 
others); Bradley, C.R.; Buck, E.C.; Dietz, N.L.; Ebert, W.L.; Emery, 
J.W.; Feng, X.; Finn, P.A.; Gerding, T.J.; Hoh, J.C. Argonne Na- 
tional Lab., IL (United States). Nov 1993. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94011227. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document reports on the work done by the Nuclear Waste 
Programs of the Chemical Technology Division (CMT), Argonne Na- 
tional Laboratory, in the period October 1991-March 1992. In these 
programs, studies are underway on the performance of waste glass 
and spent fuel in projected nuclear repository conditions to provide 
input to the licensing of the nation’s high-level waste repositories. 


17994 (ANL-94/7) Gas generation from Hanford grout sam- 
ples: Final report. Jonah, C.D.; Kapoor, S.: Matheson, M.S.; 
Mulac, W.A.; Meisel, D. Argonne National Lab., IL (United States). 
Mar 1994. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94011543. Source: OSTI; NTIS; INIS; GPO Dep. 

The radiolytic yields of Ho, N2, O2, NoO, and CO from two 
batches of WHC-supplied samples of grouted simulated waste 
have been + irradiated at several dose rates (0.025, 0.63 and 130 
krad/h for Hp and 130 krad/h for all other gases). In one batch, the 
liquid waste simulant that was added to the grout included the 
original components that were added to Tank 102-AP (labeled “vir- 
gin’waste.) The second batch included a similar liquid waste 
simulant that was preirradiated to 35 Mrad prior to incorporation 
into the grout. It is believed that the preirradiated samples more 
closely represent radioactive waste that was stored in the tank for 
several years. The lowest dose rate corresponds approximately to 
that expected in the grout; with the high dose rate, doses equiva- 
lent to about 85 years storage in grout vaults were achieved. Most 
of ‘the results on the batch of virgin samples have been reported 
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recently (Report ANL 93/42). Here we report the results from the 
batch of preirradiated grout samples and compare the results from 
the two batches. The radiolytic yields of Hp and No are lower in the 
preirradiated than in the virgin grout. On the other hand G(Oz) is 
higher in the preirradiated samples: 0.078 vs. 0.026. The yield of 
nitrous oxide is essentially the same, G(N2O) =0.010, in both. The 
yields measured from both batches are significantly higher than 
previously reported values. At 90°C similar amounts of Ha were 
generated thermally from both batches of grout, whereas the total 
amounts of No and NoO were larger for the preirradiated than for 
the virgin grout samples. At lower temperatures the rate of genera- 
tion was hardly measurable. Mass spectrometric analysis suggests 
that NO is thermally (but not radiolytically) released from the grout 
samples. 


17995 (ANL/CMT/CP-—79852) Generation of volatile organic 
compounds by alpha particle degradation of WIPP plastic and 
rubber material. Reed, D.T. (Argonne National Lab., IL (United 
States)); Molecke, M.A. Argonne National Lab., IL (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931108-56: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005923. Source: OSTI; NTIS; GPO Dep. 

The generation of volatile organic compounds (VOCs), hydrogen, 
and carbon oxides due to alpha particle irradiation of polyethylene, 
polyvinyichloride, hypalon, and neoprene, is being investigated. A 
wide diversity of VOCs was found including alkenes, alkanes, alco- 
hols, ketones, benzene derivatives, and nitro compounds. Their 
yields however, were quite low. The relative amounts of these 
compounds depended on the material, atmosphere present, and 
the absorbed dose. This investigation will help evaluate the effect 
of ionizing radiation on the long-term performance assessment and 
regulatory compliance issues related to the Waste Isolation Pilot 
Plant (WIPP). 


17996 (ANL/CMT/CP-—80978) The effect of fuel type in un- 
saturated spent fuel tests. Finn, P.A.; Gong, M.; Bates, J.K.; 


Emery, J.W.; Hoh, J.C. Argonne National Lab., IL (United States). 


[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940553-36: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94009668. Source: OSTI; NTIS; GPO Dep. 

Two well-characterized types of spent nuclear fuel (ATM-103 and 
ATM-106) were tested under simulated unsaturated conditions with 
simulated groundwater at 90°C. The actinides present in the 
leachate were measured after periods of approximately 60, 120, 
and 275 days. The vessels were acid stripped after 120 and 275 
days. Both colloidal and soluble actinide species were detected in 
the leachates which had pHs ranging from 4 to 7. Alpha spec- 
troscopy studies of filtered and unfiltered leachates showed that 
large amounts of actinides may be bound in colloids. The uranium 
phases identified in the colloids were schoepite and soddyite. The 
actinide release behavior of the two fuels appears to be different. 
The ATM-106 fuel began to release actinides later than the ATM- 
103 fuel, but after 275 days, it had released more. The amount of 
americium released from the two fuels was a higher percentage of 
the maximum amount of americium present than was the percent- 
age of the simultaneous amount of uranium released. 


17997 (ANL/CMT/CP-81047) Disposition of actinides re- 
leased from high-level waste glass. Ebert, W.L.; Bates, J.K.; 
Buck, E.C.; Gong, M.; Wolf, S.F. Argonne National Lab., IL (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940416— 
7: 96. annual meeting of the American Ceramic Society, 
Indianapolis, IN (United States), 24-28 Apr 1994). Order Number 
DE94011474. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of static leach tests was conducted using glasses devel- 
oped for vitrifying tank wastes at the Savannah River Site to 
monitor the disposition of actinide elements upon corrosion of the 
glasses. In these tests, glasses produced from SRL 131 and SRL 
202 frits were corroded at 90°C in a tuff groundwater. Tests were 
conducted using crushed glass at different glass surface area-to- 
solution volume (S/V) ratios to assess the effect of the S/V on the 
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solution chemistry, the corrosion of the glass, and the disposition 
of actinide elements. Observations regarding the effects of the S/V 
on the solution chemistry and the corrosion of the glass matrix 
have been reported previously. This paper highlights the solution 
analyses performed to assess how the S/V used in a static leach 
test affects the disposition of actinide elements between fractions 
that are suspended or dissolved in the solution, and retained by 
the altered glass or other materials. 


17998 (ANL/CMT/CP-—81229) Colloid formation during the 
corrosion of SRL 200 glass. Buck, E.C.; Bates, J.K.; Feng, X. Ar- 
gonne National Lab., IL (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940416-6: 96. annual meeting of the American 
Ceramic Society, Indianapolis, IN (United States), 24-28 Apr 1994). 
Order Number DE94011475. Source: OSTI; NTIS; INIS; GPO Dep. 

Nonradioactive SRL 200S glass and fully radioactive SRL 200R 
glass were reacted at glass surface areas to leachant volume (SA/ 
V) ratios of 20,000, 2,000, and 340 m-" for times varying from 
several days to a few years. The particles present in the leachates 
of these tests have been examined by analytical electron mi- 
croscopy (AEM). The major colloidal clay phase was identified as a 
smectite clay from its characteristic electron diffraction pattern. The 
clay colloids eventually disappear from the solution and return to 
the glass; the time at which this occurs depends on the SA/V. Ura- 
nium silicate particles and calcium-bearing phases were also 
sometimes found in the leachates. 


17999 (ANLU/CMT/CP-81265) Properties of glass-bonded 
zeolite monoliths. Lewis, M.A. (Argonne National Lab., IL (United 
States)); Fischer, D.F.; Murphy, C.D. Argonne National Lab., IL 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940416-5: 96. annual meeting of the American Ceramic Society, 
Indianapolis, IN (United States), 24-28 Apr 1994). Order Number 
DE94011516. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been shown that mineral waste forms can be used to im- 
mobilize waste salt generated during the pyrochemical processing 
of spent fuel from the Integral Fast Reactor (IFR). Solid, leach 
resistant monoliths were formed by hot-pressing mixtures of salt- 
occluded zeolite A powders and glass frit at 990 K and 28 MPa. 
Additional samples have now been fabricated and tested. Normal- 
ized release rates for all elements, including iodide and chloride, 
were less than 1 g/m?d in 28-day tests in deionized water and in 
brine at 363 K (90°C). Preliminary results indicate that these rates 
fall with time with both leachants and that the zeolite phase in the 
glass-bonded zeolite does not function as an ion exchanger. Some 
material properties were measured. The Poisson ratio and Young's 
modulus were slightly smaller in glass-bonded zeolite than in 
borosilicate glass. Density depended on zeolite fraction. The glass- 
bonded zeolite represents a promising mineral waste form for IFR 
salt. 


18000 (ANL/DIS/CP-82018) Health risk and impact evalua- 
tion for recycling of radioactive scrap metal. Nieves, L.A. 
(Argonne National Lab., IL (United States)); Chen, S.Y.; Murphie, 
W.E.; Lilly, M.J. Ill. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940406-2: Inter- 
national symposium on decontamination and decommissioning, 
Knoxville, TN (United States), 27-29 Apr 1994). Order Number 
DE94007651. Source: OSTI; NTIS; INIS; GPO Dep. 

The DoE, Office of Environmental Restoration and Waste Man- 
agement, is participating with the Organization for Economic 
Cooperation and Development in providing analytical support for 
developing international standards for recycling of radioactive scrap 
metals. For this purpose, Argonne National Laboratory is assessing 
health, environmental and societal implications of recycling and/or 
disposal process alternatives. This effort includes development of 
international inventory estimates for contaminated metals; investi- 
gation of international scrap metal markets; assessment of 
radiological and non-radiological human health risks; impacts on 
environmental quality and resources; and investigation of social 
and political factors. The RSM disposal option is being assessed 
with regard to the environmental and health impacts of replacing 
the metals if they are withdrawn from use. Impact estimates are 





developed for steel as an illustrative example because steel com- 
prises a major portion of the scrap metal inventory. Current and 
potential sources of RSM include nuclear power plants, fuel cycle 
and weapons production facilities, industrial and medical facilities 
and equipment, and petroleum and phosphate rock extraction 
equipment. Millions of metric tons (t) of scrap iron and steel, stain- 
less steel, and copper, as well as lesser quantities of aluminum, 
nickel, lead, and zirconium, are likely to become available in the fu- 
ture as these facilities are withdrawn from service. 


18001 (ANL/EQO/CP-—82406) Challenges in quality of envi- 
ronmental measurements for compliance. White, M.G. Argonne 
National Lab., IL (United States). 7 Apr 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9404130-—2: Argonne quality awareness (QA) day, 
Argonne, IL (United States), 7 Apr 1994). Order Number 
DE94009689. Source: OSTI; NTIS; GPO Dep. 

Quality systems development in environmental measurements 
for compliance with regulatory requirements for nuclear and other 
contaminants in the environment is one of the major challenges in 
current technology disciplines. Efforts to fulfill the mission and ob- 
jectives of funded projects will not be successful on a timely and 
cost-effective schedule without adequate plans and credible action 
for the protection of workers, facilities, and the public in environ- 
ment, safety, and health aspects. This can be accomplished 
through quality assurance planning and implementation of an effec- 
tive, controlled environmental measurements program. 


18002 (ANL/ET/CP-81294) Phosphate bonded ceramics as 
candidate final-waste-form materials. Singh, D. (Argonne Na- 
tional Lab., IL (United States)); Wagh, A.S.; Cunnane, J.; Sutaria, 
M.; Kurokawa, S.; Mayberry, J. Argonne National Lab., IL (United 
States). Apr 1994. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940416— 
4: 96. annual meeting of the American Ceramic Society, 
Indianapolis, IN (United States), 24-28 Apr 1994). Order Number 
DE94010433. Source: OSTI; NTIS; INIS; GPO Dep. 

Room-temperature setting phosphate-bonded ceramics were 
studied as candidate materials for stabilization of DOE low-level 
problem mixed wastes which cannot be treated by other estab- 
lished stabilization techniques. Phosphates of Mg, Mg-Na, Al and 
Zr were studied to stabilize ash surrogate waste containing RCRA 
metals as nitrates and RCRA organics. We show that for a typical 
loading of 35 wt.% of the ash waste, the phosphate ceramics pass 
the TCLP test. The waste forms have high compression strength 
exceeding ASTM recommendations for final waste forms. Detailed 
X-ray diffraction studies and differential thermal analyses of the 
waste forms show evidence of chemical reaction of the waste with 
phosphoric acid and the host matrix. The SEM studies show evi- 
dence of physical bonding. The excellent performance in the 
leaching tests is attributed to a chemical solidification and physical 
as well as chemical bonding of ash wastes in these phosphate ce- 
ramics. 


18003 (BfS-KT-6/93, pp. 199-213) State of the art in waste 
management and related experience with the application of 
the KTA nuclear safety rules. Gestermann (GNS Gesellschaft 
fuer Nuklear-Service mbH, Essen (Germany)). Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Jul 1993. (In German). (CONF-9301142—: KT/KTA win- 
ter seminar: Nuclear engineering in the Federal Republic of 
Germany in 1993 - tasks, problems and prospects from the point of 
view of those concerned, Saizgitter (Germany), 28-29 Jan 1993). 
In Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned. 253p. Order 
Number DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper briefly explains the treatment of residual materials and 
of wastes accrued despite of volume-reducing conditioning and re- 
cycling of materials. It is shown that the KTA nuclear safety rules 
do not play an important part for the conditioning of wastes. Their 
application is suitable for cases requiring a direct connection to 
power plants for the purpose of waste treatment. It is suggested to 
discuss the idea of extending the KTA rules to also cover waste 
specifications or radioactivity measurements in wastes. (DG) 
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18004 (BLG-641) Three-dimensional measurements of hor- 
izontal bore-hole. Buyens, M.; Derwael, J.J. Centre d’Etude de 
l’Energie Nucleaire, Mol (Belgium). Dec 1993. 17p. (in Dutch). Or- 
der Number DE94624776. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The exact positioning of horizontal boreholes in underground re- 
search laboratories is important for planning in-situ experiments in 
view of evaluating the performance of waste matrices and con- 
tainer materials in underground disposal facilities. In this report, a 
technique for the three-dimensional positioning of bore-holes in a 
clay formation in the underground laboratory of the Mol site (Bel- 
gium) is described. This technique allows to position a borehole 
with altimetric and planimetric accuracies of respectively 1.5+0.5 
millimeters and 17+5 millimeters at the extreme end of a 20 me- 
tres deep borehole in the Boom clay formation, which is a potential 
host rock for the underground disposal of radioactive waste in Bel- 
gium. (A.S.). 


18005 (BNL-49761) Spacing effects on seismic responses 
of underground waste storage tanks. Xu, J. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Bandyopadhyay, K.; Miller, 
C.A.; Costantino, C.J. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940613-9: Pressure vessel and piping conference, Minneapolis, 
MN (United States), 19-23 Jun 1994). Order Number DE94011738. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, an investigation is performed for determination of 
the effects of spacing on seismic response of grouped under- 
ground tank structures. The study is carried out using a 2-D Finite 
Element Method, and the key mechanisms for transmitting 
structure-soil-structure interaction (SSSI) effects are identified. A 
parametric analysis is performed to quantify the SSSI effects. Re- 
sults of the study are presented. 


18006 (BNL-60059) Microbiological treatment of radioac- 
tive wastes. Francis, A.J. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920815-30: 204. American Chemical Society (ACS) national 
meeting, Washington, DC (United States), 23-28 Aug 1992). Order 
Number DE94007163. Source: OSTI; NTIS; INIS; GPO Dep. 

The ability of microorganisms which are ubiquitous throughout 
nature to bring about information of organic and inorganic com- 
pounds in radioactive wastes has been recognized. Unlike organic 
contaminants, metals cannot be destroyed, but must be either re- 
moved or converted to a stable form. Radionuclides and toxic 
metals in wastes may be present initially in soluble form or, after 
disposal may be converted to a soluble form by chemical or micro- 
biological processes. The key microbiological reactions include (i) 
oxidation/reduction; (ii) change in pH and Eh which affects the 
valence state and solubility of the metal; (iii) production of seques- 
tering agents; and (iv) bioaccumulation. All of these processes can 
mobilize or stabilize metals in the environment. 


18007 (CNIC—00731) Study on immobilization of high level 
waste with alkali-activated slag cement. Wu Xuequan (Nanjing 
Chemical Engineering College, JS (China)); Yan Sheng; Shen Xi- 
adong; Wen Yinghui; Yang Liji. China Nuclear Information Centre, 
Beijing, BJ (China). Apr 1993. 15p. (in Chinese). (NCEC—0001.). 
Order Number DE94624773. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new solidification process using AASC (alkali-activated slag 
cement) to immobilize HLW (high level waste) is introduced in the 
article. The AASC incorporated with zeolite and condensed silica 
fume is used as the matrix of solidified product. High temperature 
and pressure are not necessary in this process. Under a confined 
volume the pressure caused by hydrolysis of still explosion to den- 
sity the matrix of cement. It has high compressive strength, high 
density, low leachability and high resistance to heat. When the salt 
loading of HLW in the product is equal to 25 wt% the compressive 
strength of waste product is 65 ~ 100 MPa, the porosity is less 
than 10%, the leachability for Cs is 10-5 g -d-" and for Sr is 10-7 
g -cm—* . d-'. The performance of this kind cement is comparable 
with the vitrifying of HLW, but the process is simpler than vitrifying 
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of waste method. The mechanism of the immobilization and the 
forms of nuclides in AASC waste product are also discussed. 


18008 (DOE/AL/62350-10F) Comment and response docu- 
ment for the long-term surveillance plan for the Collins Ranch 
Disposal Site Lakeview, Oregon. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). Nov 1993. 36p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94004829. Source: OSTI; NTIS; 
GPO Dep. 

Twenty-nine comments from the US Nuclear Regulatory Com- 
mission and six from the Grand Junction Project Office for the 
long-term surveillance plan for the Collins Ranch Disposal Site, 
Lakeview, Oregon are documented along with their corresponding 
responses. 


18009 (DOE/AL/62350-36-Rev.1) Long-term surveillance 
plan for the Lowman, Idaho, Disposal site: Revision 1. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Apr 
1994. 117p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94011032. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term surveillance plan (LTSP) for the Lowman, Idaho, 
Uranium Mili Tailings Remedial Action (UMTRA) Project disposal 
site describes the surveillance activities for the Lowman disposal 
site, which will be referred to as the Lowman site throughout this 
document. The US Department of Energy (DOE) will carry out 
these activities to ensure that the disposal cell continues to func- 
tion as designed. The radioactive sands at the Lowman site were 
stabilized on the site. This final LTSP is being submitted to the US 
Nuclear Regulatory Commission (NRC) as a requirement for is- 
suance of a general license for custody and long-term care for the 
disposal site. The general license requires that the disposal cell be 
cared for in accordance with the provisions of this LTSP. The LTSP 
documents whether the land and interests are owned by the United 
States or a state, and describes, in detail, how the long-term care 
of the disposal site will be carried out through the UMTRA Project 
long-term surveillance program. The Lowman, Idaho, LTSP is 


based on the DOE’s Guidance for Implementing the UMTRA 
Project Long-term Surveillance Program, (DOE, 1992). 


18010 (DOE/EA-0688) Environmental Assessment for Haz- 
ardous Waste Staging Facility, Pantex Plant, Amarillo, Texas. 
USDOE, Washington, DC (United States). Jun 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94004377. Source: OSTI; NTIS; INIS; GPO Dep. 

This Environmental Assessment (EA) has been prepared 
pursuant to the implementing regulations to the National Environ- 
mental Policy Act (NEPA), which require federal agencies to 
assess the environmental impacts of a proposed action to 
determine whether that action requires the preparation of an Envi- 
ronmental impact Statement (EIS) or if a Finding of No Significant 
Impact (FONSI) can be issued. The Pantex Plant does not pos- 
sess permanent containerized waste staging facilities with integral 
secondary containment or freeze protection. Additional deficiencies 
associated with some existing staging facilities include: no protec- 
tion from precipitation running across the staging pads; lack of 
protection against weathering; and facility foundations not capable 
of containing leaks, spills or accumulated precipitation. These 
shortcomings have raised concerns with respect to requirements 
under Section 3001 of the Resource Conservation and Recovery 
Act (RCRA). Deficiencies for these waste staging areas were also 
cited by a government audit team (Tiger Team) as Action Items. 
The provision for the staging of hazardous, mixed, and low level 
waste is part of the no-action altemative in the Programmatic Envi- 
ronmental Impact Statement for the integrated ER/WM program. 
Construction of this proposed project will not prejudice whether or 
not this integration will occur, or how. 


18011 (DOE/EA-0915) Environmental Assessment: Waste 
Tank Safety Program, Hanford Site, Richland, Washington. US- 
DOE, Washington, DC (United States). Feb 1994. 74p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94010370. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) needs to take action in the 
near-term, to accelerate resolution of waste tank safety issues at 
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the Hanford Site near the City of Richland, Washington, and re- 
duce the risks associated with operations and management of the 
waste tanks. The DOE has conducted nuclear waste management 
operations at the Hanford Site for nearly 50 years. Operations 
have included storage of high-level nuclear waste in 177 under- 
ground storage tanks (UST), both in single-shell tank (SST) and 
double-shell tank configurations. Many of the tanks, and the equip- 
ment needed to operate them, are deteriorated. Sixty-seven SSTs 
are presumed to have leaked a total approximately 3,800,000 liters 
(1 million gallons) of radioactive waste to the soil. Safety issues as- 
sociated with the waste have been identified, and include (1) 
flammable gas generation and episodic release; (2) ferrocyanide- 
containing wastes; (3) a floating organic solvent layer in Tank 
241-C-103; (4) nuclear criticality; (5) toxic vapors; (6) infrastructure 
upgrades; and (7) interim stabilization of SSTs. Initial actions have 
been taken in all of these areas; however, much work remains be- 
fore a full understanding of the tank waste behavior is achieved. 
The DOE needs to accelerate the resolution of tank safety con- 
cerns to reduce the risk of an unanticipated radioactive or chemical 
release to the environment, while continuing to manage the wastes 
safely. 


18012 (DOE/EH-231-013/0494) Transportation of RCRA 
hazardous wastes: RCRA Information Brief. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance. Apr 1994. 2p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94012044. Source: OSTI; NTIS; GPO Dep. 

The Resource Conservation and Recovery Act (RCRA) and the 
Hazardous Materials Transportation Act (HMTA) regulate the 
transport of hazardous wastes. Under these statutes, specific pre- 
transport regulatory requirements must be met by DOE before the 
shipment of hazardous wastes, including radioactive mixed wastes. 
The pretransport requirements are designed to help reduce the risk 
of loss, leakage, or exposure during shipment of hazardous materi- 
als and to communicate information on potential hazards posed by 
the hazardous material in transport. These goals are accomplished 
through the tracking of shipments, correctly packaging and labeling 
containers, and communicating potential hazards. Specific require- 
ments include manifesting, packaging, marking and labeling waste 
packages; placarding transport vehicles; choosing appropriate 
waste transporters and shipment destinations; and record keeping 
and reporting. This information Brief focuses primarily on the trans- 
porter requirements both for transportation within a DOE facility 


and using a commercial transporter to transport RCRA hazardous 
wastes off-site. 


18013 (DOE/EH-231-037/0494) Pretransport requirements 
for waste generators: RCRA Information Brief. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance. Apr 1994. 
2p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94012045. Source: OSTI; NTIS; GPO Dep. 

Specific pretransport regulatory requirements must be met by 
DOE prior to shipment of hazardous waste, low-level wastes 
(LLW), and radioactive mixed wastes (RMW). The pretransport re- 
quirements are intended to help reduce the risk of loss or leakage 
of, exposure to, hazardous wastes, LLW, and RMW during ship- 
ment; and to communicate information on potential hazards to 
shippers, carriers, or receivers of waste shipments, and emergency 
response personnel in the event of an accident, spill or leak. These 
goals are accomplished through tracking of shipments, correct 
packaging and labeling, and communication of potential hazards. 
Specific requirements include manifesting, packaging, marking and 
labeling of waste packages, placarding of vehicles, and selecting 
appropriate waste transporters and shipment destinations. This In- 
formation Brief focuses on the requirements associated with the 
pretransport of hazardous wastes, LLW, and RMW. 


18014 (DOE/EH-231-038/0494) Manifest requirements: 
RCRA Information Brief. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Environmental Guidance. Apr 1994. 2p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94012046. 
Source: OSTI; NTIS; GPO Dep. 





Specific pretransport regulatory requirements must be met by 
DOE prior to shipment of hazardous waste, low-level wastes (LLW), 
and radioactive mixed wastes (RMW). The pretransport require- 
ments are intended to help reduce the risk of loss or leakage of, or 
exposure to, hazardous wastes, LLW, and RMW during shipment; 
and to communicate information on potential hazards to shippers, 
carriers, or receivers of waste shipments, and emergency response 
personnel in the event of an accident, spill, or leak. These goals 
are accomplished through tracking of shipments, correct packaging 
and labeling, and communication of potential hazards. Specific re- 
quirements include manifesting, packaging, marking and labeling of 
waste packages, placarding of vehicles, and selecting appropriate 
waste transporters and shipment destinations. This Information 
Brief focuses on the manifesting requirements associated with do- 
mestic transport of hazardous wastes, LLW, and RMW. 


18015 (DOE/EH-231-043/0394) Corrective Action Manage- 
ment Units and Temporary Units: RCRA information Brief. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guid- 
ance. Mar 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010363. Source: OSTI; NTIS; 
GPO Dep. 

On February 16, 1993 the EPA published a final rule that allows 
either the EPA Regional Administrator or the authorized State to 
designate areas as corrective action management units (CAMUs) 
at hazardous waste management facilities for the specific purpose 
of managing remediation waste that has been generated as part of 
the facility's corrective action activities. According to the rule, 
placement of remediation wastes into or within a CAMU does not 
constitute land disposal of hazardous waste and is not subject to 
RCRA land disposal restrictions. In addition, waste disposal units 
located within CAMUs are not required to be designed in accor- 
dance with RCRA minimum technological requirements applicable 
to land disposal units. This Information Brief explains the advan- 
tages of a CAMU designation, defines a Temporary Unit (TU) and 
explains the advantages of a TU designation. The process for initi- 
ating a CAMU or TU designation is described for DOE sites and 
interim status facilities. 


18016 (DOE/EH-0351) Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act, as amended by the 
Superfund Amendments and Reauthorization Act Section 
120(e)(5): Annual report to Congress for Fiscal year 1992. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Aug 1993. 130p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94011415. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is committed to conducting 
its operations in a safe and environmentally sound manner. High 
priorities for the Department are identifying and correcting environ- 
mental problems at DOE facilities that resulted from past 
operations, and preventing environmental problems from occurring 
during present and future operations. In this regard, the Depart- 
ment is committed to clean up the 1989 inventory of sites in the 
Environmental Restoration Program by the year 2019. DOE has is- 
sued an Order and guidance establishing policy and procedures for 
activities conducted under the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA), as amended 
by the Superfund Amendments and Reauthorization Act (SARA), 
and has developed a Five-Year Plan, updated annually, that inte- 
grates planning for corrective activities, environmental restoration 
and waste management operations at its facilities. DOE also 
continues to conduct assessments (e.g., Management Audits, Envi- 
ronmental Safety and Health (ES & H) Progress Assessments, 
Internal Self Assessments) at its operating facilities to provide the 
Secretary of Energy with information on current environmental 
compliance status and follow-up on findings. 


18017 (DOE/EM—0104(1993)-Spanish-Ver.) Environmental 
restoration and waste management: An introduction: Student 
edition. Oak Hills High School, Cincinnati, OH (United States). Sci- 
entific and Technical Writing Class. [1993]. 24p. (in Spanish). 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94009632. Source: OSTI; NTIS; GPO Dep. 
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For more than 40 years, the United States has produced nuclear 
weapons. These production activities generated both radioactive 
and hazardous waste and often contaminated the environment. For 
many years, the public was unaware of the problem and unable to 
do anything about it. All of this has changed. In response to recent 
public outcry, the former Secretary of Energy, Retired Admiral 
James D. Watkins, established the Office of Environmental 


Restoration and Waste Management (EM) in November 1989. The 
creation of EM was the first step toward correcting contamination 
problems from the past 40 years In this booklet, we at DOE, 
through the efforts of the students at Oak Hills High School of 
Cincinnati, Ohio, will introduce you to EM and encourage your in- 
volvement in this major program within the Department of Energy. 


18018 (DOE/EM-0144) US Department of Energy environ- 
mental management advisory board public meeting. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Mar 1994. 202p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94012129. Source: OSTI; NTIS; GPO Dep. 

Contents of this publication include: list of participants; March 
14, 1994-opening of public meeting and subcommittee reports, 
and public comment session; March 15, 1994—presentation by 
Thomas P. Grumbly, assistant secretary for environmental man- 
agement, presentations by senior environmental management 
officials, and committee business. 


18019 (DOE/FTR-94002466) Travel to France and Switzer- 
land to collaborate on radioactive waste storage: Foreign trip 
report, June 15-20, 1993. Dockery, H.A. Sandia National Labs., 
Albuquerque, NM (United States). 28 Oct 1993. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE94002466. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of the visit to the Bureau de Recherches Ge- 
ologiques et Minieres (BRGM) on June 16 was to determine if 
there might be common areas of interest of radioactive waste stor- 
age and isolation and to initiate contact between the Sandia 
National Laboratories (SNL) and BRGM in those areas. The infor- 
mal visit included presentations about several of BRGM's activities. 
Of particular interest was information on the BRGM hydrologic and 
geochemical modeling effort for waste-disposal projects. The trav- 
eler made a presentation on Yucca Mountain total-system 
performance-assessment activities and applications for staff from 
both BRGM and ANDRA. On June 17 and 19, he attended a meet- 
ing of a working group to develop an international database of 
features, events, and processes (FEPs) to be considered in sce- 
nario development at the NEA offices in Paris, France. The primary 
result of the working group was to propose construction of a data- 
base of FEPs that would be of general use to the international 
community for both projects involved with high-level radioactive 
waste, as well as hazardous waste. The member countries will be 
working over the next year to incorporate all previously assimilated 
information into a joint database. The last part of the trip was made 
to visit NAGRA in Switzerland on June 22 and 23. The main 
purpose of that trip was to present information on Sandia's Total- 
System Performance-Assessment activities. The presentation was 
well received by the audience. The comment was made that the 
European community was not aware of the large amount of 
progress that had been made in the area of total-system perfor- 
mance assessment and that further exchanges of this nature would 
be welcomed. 


18020 (DOE/FTR-94006304) Report on the nuclear waste 
program in Sweden: Foreign trip report, December 12-16, 
1993. Shephard, L.E. Sandia National Labs., Albuquerque, NM 
(United States). 27 Jan 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94006304. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Dr. Shephard is one of two US representatives for the Scientific 
Advisory Committee (SAC) that has been formed by the Svensk 
Kaernbranslehantering AB (SKB) to provide review and advice on 
the technical program being planned or implemented at the Aespoe 
Hard Rock Laboratory (HRL), Oskarshamn, Sweden. The fifteenth 
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meeting of the SAC was convened in Forsmark, Sweden, Decem- 
ber 14 and 15, 1993 (Attachment 1 contains a list of participants). 
Several components of the HRL technical program were discussed 
(see Attachment 2: Agenda) including: (1) plans for initiating an 
evaluation of repository construction techniques comparing both 
drill and blast and tunnel boring machine construction approaches, 
(2) the results of a pre-investigation study that predicted conditions 
prior to construction of the HRL, (3) the status of a small-scale pro- 
totype repository simulation experiment (DOABLE), (4) important 
elements and characteristics of HRL conceptual models, and (5) 
preliminary modelling results and plans for the multi-well tracer ex- 
periment. Each of these discussion topics contained components 
with direct application to the Yucca Mountain Project. 


18021 (DOE/FTR-94007909) Detail of travel associated 
with methods of transmissivity field generation in the Culebra 
aquifer: Foreign trip report, January 23—February 8, 1994. Ax- 
ness, C.L. Sandia National Labs., Albuquerque, NM (United 
States). 14 Feb 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94007909. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The WIPP Geophysical Expert Group (GxG) is evaluating a se- 
ries of test problems meant to identify the geostatistical inverse 
method or methods that are most appropriate for generation of the 
transmissivity field in the Culebra aquifer. The transmissivity field 
has been identified in previous Performance Assessments (PA) as 
an important parameter for WIPP compliance. Dr. Carrera’s IN- 
VERT code is the only code other than the Pilot Point Method 
currently used in WIPP PA that is capable of utilizing transient 
data. The INVERT code has very advanced features and is some- 
what difficult to use. The purpose of this trip to Barcelona was to 
gain expertise in using the code by solving the third WIPP GxG 
test problem, to gain a better understanding of the underlying the- 
ory of the code, and, time allowing to work on the second GxG test 
problem. Additionally meetings where held with a number of Dr. 
Carrera’s graduate students on probiems that are of interest to the 
general hydrology community, and in particular are of interest to 
Sandia’s WIPP program. The meeting in Paris with Ghislain de 
Marsily was held to discuss planning of the GxG meeting, that was 
originally to be held in March, but has now been postponed until 
next October. Additionally, discussions where held with Prof. de 
Marsily on implications from numerical modeling of the third test 
problem on the selection of a method of transmissivity field genera- 
tion in the Culebra aquifer in PA calculations. 


18022 
sium in support of the cooperative program in surety 
technologies and initial meeting with the All Russia Institute of 
Automatics: Foreign trip report, January 23—February 11, 
1994. Caskey, B.C. (and others); Costin, L.S.; Croessmann, C.D. 
Sandia National Labs., Albuquerque, NM (United States). 17 Mar 
1994. 74p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94009140. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Sandia National Laboratories, in cooperation with Los Alamos 
National Laboratory and Lawrence Livermore National Laboratory, 
is developing a cooperative program for the exchange of unclassi- 
fied, non-sensitive surety technologies with the All Russia Institute 
of Experimental Physics which is known as Arzamas-16, and the 
All Russia Institute of Technical Physics which is known as 
Chelyabinsk-70. This collaborative effort is designed to advance 
surety technology in both the US and Russia. The 6-day sympo- 
sium was held with scientists from both Chelyabinsk-70 and 
Arzamas-16 at Arzamas-16. This symposium covered the state-of- 
the-art at each laboratory in the topical area of hazardous 
materials identification, handling and management. The major pur- 
pose of this symposium was to assess the Russian labs’ 
capabilities in the subject area, identify work packages the US lab- 
oratories can support with funding, and begin contracts moving 
through the purchasing process. Initial meetings were also held 
with the All Russia institute of Automatics (VNIIA) to determine if 
they should also be included in the program. 


18023 (DOE/HWP-139) An assessment and evaluation for 
recycle/reuse of contaminated process and metallurgical 
equipment at the DOE Rocky Flats Plant Site — Building 865: 


(DOE/FTR-94009140) Hazardous materials sympo- 
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Final report. Oak Ridge National Lab., TN (United States). 
HAZWRAP Support Contractor Office; Theta Technologies, Inc., 
Oak Ridge, TN (United States). Aug 1993. 177p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE94010115. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An economic analysis of the potential advantages of alternatives 
for recycling and reusing equipment now stored in Building 865 at 
the Rocky Flats Plant (RFP) in Colorado has been conducted. The 
inventory considered in this analysis consists primarily of metallur- 
gical and process equipment used before January 1992, during 
development and production of nuclear weapons components at 
the site. The economic analysis consists of a thorough building 
inventory and cost comparisons for four equipment dispositions al- 
ternatives. The first is a baseline option of disposal at a Low Level 
Waste (LLW) landfill. The three alternatives investigated are metal 
recycling, reuse with the government sector, and release for unre- 
stricted use. This report provides item-by-item estimates of value, 
disposal cost, and decontamination cost. The economic evaluation 
methods documented here, the simple cost comparisons pre- 
sented, and the data provided as a supplement, should provide a 
foundation for D&D decisions for Building 865, as well as for simi- 
lar D&D tasks at RFP and at other sites. 


18024 (DOE/ID—-10253-FY94) 1994 INEL site-specific plan. 
Couch, B. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1994]. 234p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94011024. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents plans for environmental restoration and 
waste management activities at the Idaho National Engineering 
Laboratory for fiscal year 1994. This years’s plan focuses on 
issues affecting the Environmental Restoration and Waste Manage- 
ment Programs. The Environmental Restoration Program is 
concerned with all aspects of assessment and cleanup of inactive 
operations. It involves assessing and cleaning up (where neces- 
sary) inactive INEL waste areas that could release harmful 
substances into the environment, as well as safely managing sur- 
plus nuclear facilities. The Waste Management program involves 
treatment, storage, and disposal of radioactive, hazardous, mixed, 
and industrial waste by DOE activities. This program is designed to 
protect the safety of INEL employees, the public, and the environ- 
ment in the design, construction, maintenance, and operation of 
INEL treatment, storage, and disposal facilities. It operates facilities 
in a cost-effective, environmentally sound, regulatory compliant, 
and publicly acceptable manner. 


18025 (DOE/ID/13215—-T2) INEL cold test pit demonstration 
of improvements in information derived from non-intrusive 
geophysical methods over buried waste sites: Phase 2, Final 
report. Coleman Energy and Environmental Systems, Golden, CO 
(United States). Blackhawk Geosciences Div. 29 Apr 1994. 72p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-931D13215. Order Number DE94011114. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Under Contract between US DOE Idaho National Engineering 
Laboratory (INEL) and the Blackhawk Geosciences Division of 
Coleman Research Corporation (BGD-CRC), geophysical investi- 
gations were conducted to improve the detection of buried wastes. 
Site characterization is a costly and time consuming process with 
the most costly components being drilling, sampling, and chemical 
analysis of samples. There is a focused effort at US DOE and 
other agencies to investigate methodologies that reduce costs and 
shorten the time between characterization and clean-up. These 
methodologies take the form of employing non-invasive (geophys- 
ical) and minimal invasive (e.g., cone penetrometer driving) 
techniques of characterization, and implementing a near real-time, 
rational decision-making process (Expedited Site Characterization). 
Over the Cold Test Pit (CTP) at INEL, data were acquired with 
multiple sensors on a dense grid. Over the CTP the interpretations 
inferred from geophysical data are compared with the known place- 
ment of various waste forms in the pit. The geophysical sensors 
employed were magnetics, frequency and time domain electromag- 
netics, and ground penetrating radar. Also, because of the high 
data density acquired, filtering and other data processing and 





imaging techniques were tested. The conclusions derived from the 
geophysical surveys were that pit boundaries, berms between cells 
within the pit, and individual objects placed in the pit were best 
mapped by the new Geonics EM61 time domain EM metal detec- 
tor. Part of the reason for the effectiveness of the time domain 
metal detector is that objects buried in the pit are dominantly 
metallic. Also, the utility of geophysical data is significantly en- 
hanced by dimensional and 3-dimensional imaging formats. These 
images will particularly assist remediation engineers in visualizing 
buried wastes. 


18026 (DOE/LLW-198) Identification of permit and waste 
acceptance criteria provisions requiring modification for ac- 
ceptance of commercial mixed waste: National Low-Level 
Waste Management Program. EG and G Idaho, Inc., Idaho Falls, 
ID (United States); Ebasco Environmental (United States). Mar 
1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94010709. Source: OSTI; NTIS; INIS; GPO Dep. 

In October 1990, representatives of States and compact regions 
requested that the US Department of Energy (DOE) explore an 
agreement with host States and compact regions under which DOE 
would accept commercial mixed low-level radioactive waste (LLW) 
at DOE's own treatment and disposal facilities. A program for DOE 
management of commercial mixed waste is made potentially more 
attractive in light of the low commercial mixed waste volumes, high 
regulatory burdens, public opposition to new disposal sites, and 
relatively high cost of constructing commercial disposal facilities. 
Several studies were identified as essential in determining the fea- 
sibility of DOE accepting commercial mixed waste for disposal. The 
purpose of this report is to identify any current or proposed waste 
acceptance criteria (WAC) or Resource Conservation and Recovery 
Act (RCRA) provisions that would have to be modified for commer- 
cial mixed waste acceptance at specified DOE facilities. Following 
the introduction, Section 2 of this report (a) provides a background 
summary of existing and proposed mixed waste disposal facilities 
at each DOE site, and (b) summarizes the status of any RCRA 
Part B permit and WAC provisions relating to the disposal of mixed 
waste, including provisions relating to acceptance of offsite waste. 
Section 3 provides overall conclusions regarding the current status 
and permit modifications that must be implemented in order to 
grant DOE sites authority under their permits to accept commercial 
mixed waste for disposal. Section 4 contains a list of references. 


18027 (DOE/MC/29103-3661) Development of a long-term 
post-closure radiation monitor: Phase 1, Final report, 
[September 30, 1992-February 28, 1994]. Reed, S.E. Babcock 
and Wilcox Co., Alliance, OH (United States). Research Center. 
Dec 1998. 134p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29103. Order Number 
DE94004078. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term monitoring of a hazardous waste site for migration 
of radionuclides requires installation of radiation sensors at a large 
number of subsurface locations. Sensors which can be lowered 
into boreholes to make radiation measurements are available, but 
are relatively complex and expensive and generally not suitable for 
long-term installation underground. This problem is amenable to a 
solution based on fiber optic technology. The concept under devel- 
opment in the present contract employs a passive in-ground 
measurement probe which contains a scintillator coupled to optical 
fibers. Gamma radiation absorbed by the in-ground scintillator gen- 
erates optical photons which are coupled into the fiber optic cable, 
conveyed to the surface and detected as an indication of the in- 
stantaneous subsurface radiation level. The in-ground probes will 
be configured to geometrically resemble cone penetrometers or 
penetrometer-based sampling tools and thus can be installed to 
depths of up to 50 meters using conventional CPT trucks and 
methods. The use of the penetrometer eliminates the cuttings nor- 
mally associated with drilled wells, and thus minimizes worker 
exposure and eliminates the cost of cutting disposal. A large num- 
ber of the in-ground passive probes can be multiplexed to a single, 
aboveground opto-electronics unit to provide for detection and 
readout of any long-term changes in the distribution of the radionu- 
clides in the vadose zone. The overall goal of the Long-Term 
Post-Closure Radiation Monitor development program is to confirm 
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a long-term radiation monitor using commercially available, 
demonstrated components to the largest extent possible. The de- 
velopment program is planned as a three phase program spanning 
a total time of 53 months. 


18028 (DOE/MC/29120-3498) Innovative fossil fuel fired 
vitrification technology for soil remediation: Volume 1, Phase 
1: Annual report, September 28, 1992—August 31, 1993. Vortec 
Corp., Collegeville, PA (United States). Aug 1993. 206p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-92MC29120. Order Number DE94000059. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Vortex has successfully completed Phase 1 of the “Innovative 
Fossil Fuel Fired Vitrification Technology for Soil Remediation” pro- 
gram with the Department of Energy (DOE) Morgantown Energy 
Technology Center (METC). The Combustion and Melting System 
(CMS) has processed 7000 pounds of material representative of 
contaminated soil that is found at DOE sites. The soil was spiked 
with Resource Conversation and Recovery Act (RCRA) metals sur- 
rogates, an organic contaminant, and a surrogate radionuclide. The 
samples taken during the tests confirmed that virtually all of the ra- 
dionuclide was retained in the glass and that it did not leach to the 
environment. The organic contaminant, anthracene, was destroyed 
during the test with a Destruction and Removal Efficiency (DRE) of 
at least 99.99%. RCRA metal surrogates, that were in the vitrified 
product, were retained and will not leach to the environment—as 
confirmed by the TCLP testing. Semi-volatile RCRA metal surro- 
gates were captured by the Air Pollution Control (APC) system, 
and data on the amount of metal oxide particulate and the chemi- 
cal composition of the particulate were established for use in the 
Phase 2 APC system design. This topical report will present a 
summary of the activities conducted during Phase 1 of the “Innova- 
tive Fossil Fuel Fired Vitrification Technology for Soil Remediation” 
program. The report includes the detail technical data generated 
during the experimental program and the design and cost data for 
the preliminary Phase 2 plant. 


18029 


(DOE/MWIP-14) Multicriteria decision methodology 
for selecting technical alternatives in the Mixed Waste Inte- 
grated Program. Ferrada, J.J.; Berry, J.B. Oak Ridge National 
Lab., TN (United States). Nov 1993. 107p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 


(ORNL/M-3181). Order Number DE94003997. Source: 
NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Mixed Waste Integrated 
Program (MWIP) has as one of its tasks the identification of a deci- 
sion methodology and key decision criteria for the selection 
methodology. The aim of a multicriteria analysis is to provide an in- 
strument for a systematic evaluation of distinct alternative projects. 
Determination of this methodology will clarify (1) the factors used 
to evaluate these alternatives, (2) the evaluator’s view of the im- 
portance of the factors, and (3) the relative value of each 
alternative. The selected methodology must consider the Compre- 
hensive Environmental Response Compensation and Liability Act 
(CERCLA) decision-making criteria for application to the analysis 
technology subsystems developed by the DOE Office of Technol- 
ogy Development. This report contains a compilation of several 
decision methodologies developed in various national laboratories, 
institutions, and universities. The purpose of these methodologies 
may vary, but the core of the decision attributes are very similar. 
Six approaches were briefly analyzed; from these six, in addition to 
recommendations made by the MWIP technical support group lead- 
ers and CERCLA, the final decision methodology was extracted. 
Slight variations are observed in the many methodologies devel- 
oped by different groups, but most of the analyzed methodologies 
address similar aspects for the most part. These common aspects 
were the core of the methodology suggested in this report for use 
within MWIP for the selection of technologies. The set of criteria 
compiled and developed for this report have been grouped in five 
categories: (1) process effectiveness, (2) developmental status, (3) 
life-cycle cost, (4) implementability, and (5) regulatory compliance. 


18030 (DOE/MWIP-15) Surrogate formulations for thermal 
treatment of low-level mixed waste: Part 1: Radiological sur- 
rogates. Stockdale, J.A.D. (Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States)); Bostick, W.D.; Hoffmann, D.P.; 


OSTI; 
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Lee, H.T. Oak Ridge K-25 Site, TN (United States); Oak Ridge As- 
sociated Universities, Inc., TN (United States). Jan 1994. 93p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400 ; AC05-760R00033. Order Number 
DE94011598. Source: OSTI; NTIS; INIS; GPO Dep. 

The evaluation and comparison of proposed thermal treatment 
systems for mixed wastes can be expedited by tests in which the 
radioactive components of the wastes are replaced by surrogate 
materials chosen to mimic, as far as is possible, the chemical and 
physical properties of the radioactive materials of concern. In this 
work, sponsored by the Mixed Waste Integrated Project of the US 
Department of Energy, the authors have examined reported experi- 
ence with such surrogates and suggest a simplified standard list of 
materials for use in tests of thermal treatment systems. The chief 
radioactive nuclides of concern in the treatment of mixed wastes 
are 39py, 238 235 187Cs, 193Ru, Te, and 9°Sr. These nu- 
clides are largely by-products of uranium enrichment, reactor fuel 
reprocessing, and weapons program activities. Cs, Ru, and Sr all 
have stable isotopes that can be used as perfect surrogates for the 
radioactive forms. Technetium exists only in radioactive form, as do 
plutonium and uranium. If one wishes to preclude radioactive con- 
tamination of the thermal treatment system under trial burn, 
surrogate elements must be chosen for these three. For tech- 
netium, the authors suggest the use of natural ruthenium, and for 
both plutonium and uranium, they recommend cerium. The seven 
radionuclides listed can therefore be simulated by a surrogate 
package containing stable isotopes of ruthenium, strontium, ce- 
sium, and cerium. 


18031 (DOE/MWIP-19) Guideline for benchmarking ther- 
mal treatment systems for low-level mixed waste. Hoffman, 
D.P. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States)); Gibson, L.V. Jr.; Hermes, W.H.; Bastian, R.E.; Davis, 
W.T. Oak Ridge K-25 Site, TN (United States). Jan 1994. 89p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Order Number DE94011932. Source: 
OST}; NTIS; INIS; GPO Dep. 

A process for benchmarking low-level mixed waste (LLMW) 
treatment technologies has been developed. When used in con- 
junction with the identification and preparation of surrogate waste 
mixtures, and with defined quality assurance and quality control 
procedures, the benchmarking process will effectively streamline 
the selection of treatment technologies being considered by the US 
Department of Energy (DOE) for LLMW cleanup and management. 
Following the quantitative template provided in the benchmarking 
process will greatly increase the technical information available for 
the decision-making process. The additional technical information 
will remove a large part of the uncertainty in the selection of 
treatment technologies. It is anticipated that the use of the bench- 
marking process will minimize technology development costs and 
overall treatment costs. In addition, the benchmarking process will 
enhance development of the most promising LLMW treatment pro- 
cesses and aid in transferring the technology to the private sector. 
To instill inherent quality, the benchmarking process is based on 
defined criteria and a structured evaluation format, which are inde- 
pendent of any specific conventional treatment or emerging 
process technology. Five categories of benchmarking criteria have 
been developed for the evaluation: operation/design; personnel 
health and safety; economics; product quality; and environmental 
quality. This benchmarking document gives specific guidance on 
what information should be included and how it should be pre- 
sented. A standard format for reporting is included in Appendix A 
and B of this document. Special considerations for LLMW are pre- 
sented and included in each of the benchmarking categories. 


18032 (DOE/NV/10845-41) Area 5 Site Characterization 
Project: Report of hydraulic property analysis through August 
1993. Estrella, R.; Tyler, S.; Chapman, J.; Miller, M. Nevada Univ., 
Las Vegas, NV (United States). Desert Research Inst. Dec 1993. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-S0NV10845. Order Number DE94011667. Source: 
OSTI; NTIS; GPO Dep. 

The Area 5 Site Characterization Project is designed to deter- 
mine the suitability of the Radioactive Waste Management Site 
(RWMS) for disposal of low-level waste (LLW), mixed waste (MW) 
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and transuranic waste (TRU). The Desert Research Institute (DRI) 
has supported the Area 5 Site Characterization Project for the US 
Department of Energy, Nevada Operations Office (DOE/NV), Envi- 
ronmental Restoration and Waste Management Division (ERWM), 
Waste Operations Branch (WOB). The purpose of DRI’s Area 5 
Site Characterization project is to characterize important properties 
of the upper vadose zone which influence infiltration and redistribu- 
tion of water and transport of solutes as well as to characterize the 
water quality and hydrologic conditions of the uppermost aquifer. 
This report describes methods and presents a summary of all data 
and results from laboratory physical and chemical testing from Pilot 
Wells and Science Trench borehole samples through August 1993. 
DRI laboratories performed soil water content, soil water potential, 
soil bulk density, soil water extract isotope analyses and soil water 
chemistry analyses. 


18033 (DOE/NV/10872-T103) Rural migration in Nevada: 
Lincoln County: Phase 1, 1992-1993. Soden, D.L.; Carns, D.E.; 
Mosser, D.; Conary, J.S.; Ansell, J.P. Nevada Univ., Las Vegas, 
NV (United States). Southwestern Social Science Research Cen- 
ter. [1993]. 206p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO8-90NV10872. Order Number 
DE94011946. Source: OSTI; NTIS; INIS; GPO Dep. 

The principal objective of this project was to develop insight into 
the scope of migration of working age Nevadans out of their county 
of birth; including the collection of data on their skill levels, desire 
to out or in-migrate, interactions between families of migratory per- 
sons, and the impact that the proposed high-level nuclear waste 
repository at Yucca mountain might have on their individual, and 
collective, decisions to migrate and return. The initial phase of this 
project reported here was conducted in 1992 and 1993 in Lincoin 
County, Nevada, one of the counties designated as “affected” by 
the proposed repository program. The findings suggest that a seri- 
ous out-migration problem in Lincoln County, and that the Yucca 
mountain project will likely affect decisions relating to migration pat- 
terns in the future. 


18034 (DOE/NV/10872-T108) Heat transfer studies in 
waste repository design: Progress report. Boehm, R.F.; Chen, 
Y.T.; lzzeldin, A.; Kuharic, W.; Sudan, N. Nevada Univ., Las Ve- 
gas, NV (United States). 20 Apr 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC08-90NV10872. 
Order Number DE94011951. Source: OSTI; NTIS; INIS; GPO Dep. 

The main task of this project is the development of visualization 
methods in heat transfer through porous media. Experiments have 
been performed related to the determination of the wavelength that 
gives equality of the refractive indices of the porous material and 
the liquid. The work has been accomplished using the calibration 
setup consisting of a 2-in. long test cell filled with 2-mm diameter 
soda-lime glass beads. A supplemental task is an unsaturated flow 
experiment with heat transfer in porous media. For this work the 
medium of interest in quartz beads. Essentially two-dimensional 
flows of admitted water are able to be examined. During this quar- 
ter, the setup and calibration of the experimental instrumentation 
was done. Also the modification of the main experimental tank and 
the inflow system was carried out. Initial testing was done. 


18035 
Decontamination and Decommissioning (D&D) projects. 
Becker, B.D. Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (United States). [1994]. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-94NV11432. 
Order Number DE94011597. Source: OSTI; NTIS; GPO Dep. 
History shows that waste management concepts have generally 
been overlooked during the planning stages of most projects and 
experiments. This is resulting in the generation of vast amounts of 
waste during the clean up or D&D of these facilities. Managers are 
not only being frustrated in their waste minimization efforts (a rela- 
tively now concept) but are also facing the prospect of not being 
able to dispose of the waste materials at all. At the least, man- 
agers are having to budget extraordinary amounts of time, money, 
and effort in defending their positions that tho waste materials are 
not only humanly and environmentally safe, but that the waste ma- 
terials are in fact what management says they are. This paper 
attempts to provide some guidance to D&D managers to help then 


(DOE/NV/11432-T3) Waste management aspects of 





avoid many of the common pitfalls associated with the ultimate dis- 
posal of the materials generated during these projects. 


18036 (DOE/RL-93-06) Limited field investigation report 
for the 100-BC-1 Operable Unit. Roberts, J.W. (Westinghouse 
Hanford Co., Richland, WA (United States)). USDOE Richland Op- 
erations Office, WA (United States). Apr 1994. 281p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94010339. Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFI) report summarizes the data 
collection and analysis activities conducted during the 100BC-1 
Source Operable Unit LFIl and the associated qualitative risk as- 
sessment (QRA), and makes recommendations on the continued 
candidacy of high-priority sites for interim remedial measures (IRM). 
The results and recommendations presented in this report are gen- 
erally independent of future land use scenarios. The purpose of the 
report is to identify those sites that are recommended to remain as 
candidates for IRMs, provide a preliminary summary of site charac- 
ierization studies, refine the conceptual model as needed, identify 
contaminant- and location-specific applicable or relevant and 
appropriate requirements (ARARs), and provide a qualitative as- 
sessment of the risks associated with the sites. The assessment 
includes consideration of whether contaminant concentrations pose 
an unacceptable risk that warrants action through IRMs. 


18037 (DOE/RL-93-52) Configuration management plan for 
the Automated Transportation Management System. Genoni, 
S.K. (Westinghouse Hanford Co., Richland, WA (United States)). 
USDOE Richland Operations Office, WA (United States). Apr 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94011446. Source: OSTI; NTIS; GPO Dep. 

This document describes the Software Configuration Manage- 
ment (SCM) approach and procedures to be utilized in ensuring 
and controlling the development process of the Automated Trans- 
portation Management System (ATMS). The sponsor has identified 
ATMS and its components as unclassified and non-sensitive. The 
configuration management procedures are necessary to ensure 
that any changes made to software and related documentation are 
consistent with ATMS goals and objectives and contained securely 
in a central library. The objectives of the Plan are to (1) Establish 
product baselines that support the change process; (2) Ensure that 
all system changes support ATMS goals and objectives; (3) Ensure 
that the potential impacts of system changes are adequately evalu- 
ated prior to implementation; (4) Ensure that the latest approved 
versions of all software are being used in all environments (current 
production, development and future production); (5) Establish a 
configuration status reporting standard that informs pertinent indi- 
viduals of ATMS system status; (6) Ensure that the baselines 
always remain current with the production software and documen- 
tation; (7) Ensure that configuration management is integrated with 
other management plans designed to meet the overall objectives 
and goals of ATMS; and (8) Ensure that the configuration library 
function of maintaining all master copies of documentation and 
software for each product is supported. 


18038 (DOE/RL-93-57) Public comments and responses to 
the 1993 Hanford cleanup five-year plan. USDOE Richland Op- 
erations Office, WA (United States). Aug 1993. 99p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE94011332. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In March 1993, the US Department of Energy, Richland Opera- 
tions Office (DOE-RL) published its annual Site-Specific Five-Year 
Plan. The Site-Specific Plan is published to inform the public about 
the background, status, and plans for Environmental Restoration 
(ER) and Waste Management (WM) activities at the Hanford site. It 
is the only document that seeks to bring all ER and WM elements 
together in one document. The Site-Specific Plan is a companion 
document to the National Five-Year Plan that deals with all the 
sites within the DOE complex on a summary level. This Response 
to Comments document does not try to address every question or 
concern raised during the public comment period. Some questions 
were outside the scope of the Five-Year Plan, some we could not 
decipher, others were variations of the same question. The initial 
round of public meetings was held in Portland, Oregon, and Seat- 
tle, Pasco, and Olympia, Washington. At the request of the Oregon 
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Department of Energy (ODOE) and the Washington State Depart- 
ment of Ecology (Ecology), a second round of meetings was held 
in Portland and Olympia. Both agencies felt that the first two meet- 
ings were held with too little advance notice, and before the Plan 
could be distributed. Once the public meetings were over and the 
comment period closed, we then compiled the public comments, 
largely from audio tapes of the meetings. Individual functions within 
Hanford were asked to consider and respond to the comments. 


18039 (DOE/RL-94-0001) Recommendation 93-5 implemen- 
tation Plan. USDOE Richland Operations Office, WA (United 
States). Jan 1994. 95p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94011397. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On July 19, 1993, the Defense Nuclear Facilities Safety Board 
(DNFSB) provided to the Secretary of Energy its Recommendation 
93-5, which commented on the Hanford Tank Waste Characteriza- 
tion effort. Recommendation 93-5 highlighted the need to 
accelerate the characterization of the Hanford Site tank wastes to 
expedite the resolution of identified tank safety issues, and to pro- 
vide timely design data in support of activities addressing the 
disposal of the tank wastes. The Department of Energy (DOE) and 
its prime contractor, Westinghouse Hanford Company (WHC), are 
in full agreement with the content of Recommendation 93-5 and 
have prepared this Implementation Plan to document those actions 
that have been or will be taken to meet Recommendation 93-5. 
The new Characterization Strategy embodied by this Plan acknowl 
edges that waste distribution within a tank is the critical unknown 
with respect to successfully characterizing the tank for any Tank 
Waste Remediation Systems (TWRS) programmatic need. The 
new strategy has been incorporated into the following seven task: 
(1) strengthen technical management; (2) accelerate safety related 
characterization; (3) improve the quality and quantity of sampling 
(4) streamline tank access; (5) improve the quality and quantity of 
analyses; (6) improve data management; and (7) change control. 


18040 (DOE/RW/00134—-T5) Site characterization plan ther- 
mal goals reevaluation. TRW Environmental Safety Systems, 
Inc., Las Vegas, NV (United States). 8 Sep 1993. 50p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC01- 
91RW00134. Order Number DE94004175. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Site Characterization Plan (SCP) (DOE, 1988) attempted to 
define surrogate criteria that could be used to establish potential 
repository performance. These criteria or SCP thermal goals were 
developed from knowledge existing at the time and, as a reference 
case, emphasized performance for waste emplacement in a verti- 
cal borehole. Since that time, new knowledge has become 
available and some additional analyses of thermal loading have 
been performed. Additionally, other emplacement modes such as 
in-drift emplacement are being considered to accommodate larger 
waste packages. New concepts such as “extended hot” are also 
being considered as possible methods to achieve improved waste 
isolation. Thus it became clear that the thermal goals established 
in the SCP should be reevaluated. A Working Group was formed to 
reassess the SCP thermal goals to determine whether each goal 
was still valid, if there were goals that needed to be added, and 
what if any effort was needed to reduce the uncertainty associated 
with a particular goal. The objectives of the effort were to: (1) pro- 
vide thermal goals that would support the FY 1993 Thermal 
Loading Systems Study; (2) help focus the planned testing and 
analysis efforts; and (3) acquire data that potentially could be used 
to initiate a change to the project technical baseline. Sixteen ther- 
mal goals were evaluated; fifteen were from various sections of the 
SCP; one goal was added, and another was split into two to 
include in-drift emplacement. The group’s findings and recommen- 
dations are presented. 


18041 (DOE/RW/00134—T9) Yucca Mountain Site Character- 
ization Project: Technical Data Catalog quarterly supplement. 
USDOE Yucca Mountain Site Characterization Project Office, Las 
Vegas, NV (United States). 31 Mar 1994. 300p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94010427. Source: OSTI; NTIS; INIS; GPO Dep. 

The March 21, 1993, Department of Energy (DOE)/Nuclear Reg- 
ulatory Commission (NRC) Site-Specific Procedural Agreement for 
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Geologic Repository Site Investigation and Characterization Pro- 
gram requires the DOE to develop and maintain a catalog of data 
which will be updated and provided to the NRC at least quarterly. 
This catalog is to include a description of the data; the time (date), 
place, and method of acquisition; and where it may be examined. 
The Yucca Mountain Site Characterization Project (YMP) Technical 
Data Catalog is published and distributed in accordance with the 
requirements of the Site-Specific Agreement. The YMP Technical 
Data Catalog is a report based on reference information contained 
in the YMP Automated Technical Data Tracking System (ATDT). 
The reference information is provided by Participants for data ac- 
quired or developed in support of the YMP. The Technical Data 
Catalog is updated quarterly and published in the month following 
the end of each quarter. A complete revision to the Catalog is 
published at the end of each fiscal year. Supplements to the end- 
of-year edition are published each quarter. These supplements 
provide information related to new data items not included in previ- 
ous quarterly updates and data items affected by changes to 
previously published reference information. The Technical Data 
Catalog, dated September 30, 1993, should be retained as the 
baseline document for the supplements until the end-of-year revi- 
sion is published and distributed in October 1994. 


18042 (DOE/RW/00286-3) Public involvement in radioac- 
tive waste management decisions. Council of State 
Governments, Lombard, IL (United States). Midwestern Office. Apr 
1994. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC01-94RW00286. Order Number 
DE94011159. Source: OSTI; NTIS; INIS; GPO Dep. 

Current repository siting efforts focus on Yucca Mountain, 
Nevada, where DOE's Office of Civilian Radioactive Waste Man- 
agement (OCRW\M) is conducting exploratory studies to determine 
if the site is suitable. The state of Nevada has resisted these ef- 
forts: it has denied permits, brought suit against DOE, and publicly 
denounced the federal government's decision to study Yucca 
Mountain. The state's opposition reflects public opinion in Nevada, 
and has considerably slowed DOE’s progress in studying the site. 
The Yucca Mountain controversy demonstrates the importance of 
understanding public attitudes and their potential influence as DOE 
develops a program to manage radioactive waste. The strength 
and nature of Nevada's opposition — its ability to thwart if not out- 
right derail DOE’s activities — indicate a need to develop alternative 
methods for making decisions that affect the public. This report an- 
alyzes public participation as a key component of this openness, 
one that provides a means of garnering acceptance of, or reducing 
public opposition to, DOE's radioactive waste management activi- 
ties, including facility siting and transportation. The first section, 
Public Perceptions: Attitudes, Trust, and Theory, reviews the risk- 
perception literature to identify how the public perceives the risks 
associated with radioactivity. DOE and the Public discusses DOE's 
low level of credibility among the general public as the product, in 
part, of the department's past actions. This section looks at the 
three components of the radioactive waste management program — 
disposal, storage, and transportation — and the different ways DOE 
has approached the problem of public confidence in each case. 
Midwestern Radioactive Waste Management Histories focuses on 
selected Midwestern facility-siting and transportation activities in- 
volving radioactive materials. 


18043 (DOE/RW-0436) Systems Engineering Management 
Pian: Volume 5 of the MRS Project Management Plan. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(United States). Jan 1994. 119p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge); INIS. 

The purpose of this Monitored Retrievable Storage (MRS) 
Project Systems Engineering Management Plan (SEMP) is to de- 
fine and establish the MRS Project Systems Engineering process 
that implements the approved policy and requirements of the Office 
of Civilian Radioactive Waste Management (OCRWM) for the US 
Department of Energy (DOE). This plan is Volume 5 of the MRS 
Project Management Plan (PMP). This plan provides the frame- 
work for implementation of systems engineering on the MRS 
Project consistent with DOE Order 4700.1, the OCRWM Program 
Management System Manual (PMSM), and the OCRWM Systems 
Engineering Management Plan (SEMP). 


56 ERA Vol. 19, No. 7 


18044 (EGG—11265-2031) Plant succession on disturbed 
sites in four plant associations in the Northern Mojave Desert. 
Gabbert, W.D.; Schultz, B.W.; Angerer, J.P.; Ostler, W.K. EG and 
G Energy Measurements, Inc., Las Vegas, NV (United States). 
[1993]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-93NV11265. (CONF-9310276-2: 8. 
wildland shrub and arid land restoration symposium, Las Vegas, 
NV (United States), 19-21 Oct 1993). Order Number DE94006482. 
Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is characterizing Yucca 
Mountain Nevada, as a potential site for long-term underground 
storage of high-level nuclear waste. DOE is committed to reclaim 
all lands disturbed by the project, and return them to a stable 
ecological state, with a composition and productivity similar to pre- 
disturbance conditions. A study was implemented to assess plant 
species which naturally invade disturbed sites in the Yucca Moun- 
tain Project Area. In 1991 and 1992 study plots were established 
on disturbed sites. Sites were characterized by disturbance type 
{i.e., road, drill pad, etc.), disturbance severity, vegetation associa- 
tion, time since abandonment, and topographic placement. Density 
of all perennial plant species was measured on disturbed and 
undisturbed plots. The species with the highest density in disturbed 
sites was Chrysothamnus teretifolia. This species was not a major 
contributor in undisturbed sites. In the undisturbed sites Ambrosia 
dumosa had the highest density of perennial plant species but was 
also high in density in the disturbance sites. Total species density 
was higher in undisturbed sites compared to disturbed sites. Plant 
species density analysis compared disturbed and undisturbed veg- 
etation associations. Results will be used to design reclamation 
field trails and to finalize the Yucca Mountain Project Reclamation 
Implementation Plan. 


18045 (EGG-ENV—10975) Benchmark and partial validation 
testing of the FLASH computer code, Version 3.0. Martian, P.; 
Smith, C.S. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Sep 1998. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94010796. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents methods and results of benchmark test- 
ing (i.e., code-to-code comparisons) and partial validation testing 
(i.e., tests which compare field data to the computer generated so- 
lutions) of the FLASH computer code, Version 3.0, which were 
conducted to determine if the code is ready for performance as- 
sessment studies of the Radioactive Waste Management Complex. 
Three test problems are presented that were designed to check 
computational efficiency, accuracy of the numerical algorithms, and 
the capability of the code to simulate diverse hydrological condi- 
tions. These test problems were designed to specifically test the 
code’s ability to simulate, (a) seasonal infiltration in response to 
meteorological conditions, (b) changing watertable elevations due 
to a transient areal source of water, (i.e., influx from spreading 
basins), and (c) infiltration into fractured basalt as a result of sea- 
sonal water in drainage ditches. The FLASH simulations generally 
compared well with the benchmark codes, indicating good stability 
and acceptable computational efficiency while simulating a wide 
range of conditions. The code appears operational for modeling 
both unsaturated and saturated flow in fractured, heterogeneous 
porous media. However, the code failed to converge when a unsat- 
urated to saturated transition occurred. Consequently, the code 
should not be used when this condition occurs or is expected to 
occur, i.e. when perched water is present or when infiltration rates 
exceed the saturated conductivity of the soil. 


18046 (EGG-LLW-11140) Estimating costs of low-level ra- 
dioactive waste disposal alternatives for the Commonwealth of 
Massachusetts. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Feb 1994. 84p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94010778. Source: OSTI; NTIS; GPO Dep. 

This report was prepared for the Commonwealth of Massachu- 
setts by the Idaho National Engineering Laboratory, National 
Low-Level Waste Management Program. It presents planning life- 
cycle cost (PLCC) estimates for four sizes of in-state low-level 
radioactive waste (LLRW) disposal facilities. These PLCC esti- 
mates include preoperational and operational expenditures, all 





support facilities, materials, labor, closure costs, and long-term in- 
stitutional care and monitoring costs. It is intended that this report 
be used as a broad decision making tool for evaluating one of the 
several complex factors that must be examined when deciding 
between various LLRW management options — relative costs. Be- 
cause the underlying assumptions of these analyses will change as 
the Board decides how it will manage Massachusett’s waste and 
the specific characteristics any disposal facility will have, the re- 
sults of this study are not absolute and should only be used to 
compare the relative costs of the options presented. The disposal 
technology selected for this analysis is aboveground earth- 
mounded vaults. These vaults are reinforced concrete structures 
where low-level waste is emplaced and later covered with a multi- 
layered earthen cap. The “base case” PLCC estimate was derived 
from a preliminary feasibility design developed for the Illinois Low- 
Level Radioactive Waste Disposal Facility. This PLCC report 
describes facility operations and details the procedure used to de- 
velop the base case PLCC estimate for each facility component 
and size. Sensitivity analyses were performed on the base case 
PLCC estimate by varying several factors to determine their influ- 
ences upon the unit disposal costs. The report presents the results 
of the sensitivity analyses for the five most significant cost factors. 


18047 (EGG-NRP-10991) High energy decomposition of 
halogenated hydrocarbons FY93 final report. Mincher, B.J.; Ar- 
bon, R.E.; Meikrantz, D.H. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Sep 1993. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94010797. Source: OSTI; NTIS; GPO Dep. 

The purpose of this program is to demonstrate a viable process 
for the decomposition of hazardous organochlorine compounds to 
nonhazardous products. This process has applicability to the treat- 
ment of mixed wastes containing both chlorinated hydrocarbons 
and radioactive constituents. The organics may be decomposed 
leaving only the radioactive constituents in the waste. Further, the 
use of spent nuclear fuel as a gamma-ray source presents a poten- 
tially cost effective energy source and elegantly allows the fuel to 
be considered a resource rather than a liability. During FY93 more 
than 400 samples were irradiated with fission product gamma-rays. 
Many of these samples were individual PCB congeners dissolved in 
isopropanol. These samples were studied to gain an understanding 
of the mechanism and kinetics of, and to provide a mass balance 
for, the PCB radiolysis reaction. In addition to research findings this 
report also contains a summary of efforts expended on technology 
transfer, professional publications and conference presentations. 


18048 (EGG-WM-10701) Waste Management Facilities 
Cost Information report tor Greater-Than-Class C and DOE 
equivalent special case waste. Feizollahi, F.; Shropshire, D. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Jul 1993. 216p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE94010770. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Waste Management Facility Cost Information (WMFCI) re- 
port for Greater-Than-Class C low-level waste (GTCC LLW) and 
DOE equivalent special case waste contains preconceptual de- 
signs and planning level life-cycle cost (PLCC) estimates for 
treatment, storage, and disposal facilities needed for management 
of GTCC LLW and DOE equivalent waste. The report contains in- 
formation on 16 facilities (referred to as cost modules). These 
facilities are treatment facility front-end and back-end support func- 
tions (administration support, and receiving, preparation, and 
shipping cost modules); seven treatment concepts (incineration, 
metal melting, shredding/compaction, solidification, vitrification, 
metal sizing and decontamination, and wet/air oxidation cost mod- 
ules); two storage concepts (enclosed vault and silo); disposal 
facility front-end functions (disposal receiving and inspection cost 
module); and four disposal concepts (shallow-land, engineered 
shallow-land, intermediate depth, and deep geological cost mod- 
ules). Data in this report allow the user to develop PLCC estimates 
for various waste management options. A procedure to guide the 
U.S. Department of Energy (DOE) and its contractor personnel in 
the use of estimating data is also included in this report. 


18049 


(EGG-WM-10974) A simulation study of moisture 
movement in proposed barriers for the subsurface disposal 
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area, INEL. Magnuson, S.O. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Sep 1993. 96p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94008524. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents a simulation study that was conducted 
to investigate moisture movement within two engineered barriers, 
which are proposed for use in eventual closure of the Subsurface 
Disposal Area. The results of the study are intended to guide the 
design and implementation of field test plots that will be con- 
structed to test the barrier designs. Discussed are the sensitivity of 
barrier performance to changes in the conceptual model, which 
was used to simulate the barriers, and to changes in hydrologic 
parameters, which were used to describe the materials composing 
the barriers. In addition, estimates are presented concerning the 
time required for the moisture profile within the barriers to come 
into equilibrium with the meteorological conditions at the surface. In 
addition, the performance of the barriers under conditions of sup- 
plemental precipitation and ponding is presented. 


18050 (EGG-WM-11179) Decision analysis for INEL haz- 
ardous waste storage. Page, L.A.; Roach, J.A. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jan 1994. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010765. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In mid-November 1993, the Idaho National Engineering Labora- 
tory (INEL) Waste Reduction Operations Complex (WROC) 
Manager requested that the INEL Hazardous Waste Type Manager 
perform a decision analysis to determine whether or not a new 
Hazardous Waste Storage Facility (HWSF) was needed to store 
INEL hazardous waste (HW). In response to this request, a team 
was formed to perform a decision analysis for recommending the 
best configuration for storage of INEL HW. Personnel who partici- 
pated in the decision analysis are listed in Appendix B. The results 
of the analysis indicate that the existing HWSF is not the best 
configuration for storage of INEL HW. The analysis detailed in Ap- 
pendix C concludes that the best HW storage configuration would 
be to modify and use a portion of the Waste Experimental Reduc- 
tion Facility (WERF) Waste Storage Building (WWSB), PBF-623 
(Alternative 3). This facility was constructed in 1991 to serve as a 
waste staging facility for WERF incineration. The modifications in- 
clude an extension of the current Room 105 across the south end 
of the WWSB and installing heating, ventilation, and bay curbing, 
which would provide approximately 1,600 ft? of isolated HW stor- 
age area. Negotiations with the State to discuss aisle space 
requirements along with modifications to WWSB operating proce- 
dures are also necessary. The process to begin utilizing the 
WWSB for HW storage includes planned closure of the HWSF, 
modification to the WWSB, and relocation of the HW inventory. 
The cost to modify the WWSB can be funded by a reallocation of 
funding currently identified to correct HWSF deficiencies. 


18051 (EGG-WTD-10719) Retrievai/ex situ thermal treat- 
ment scoring interaction report. Raivo, B.D.; Richardson, J.G. 
EG and G ldaho, Inc., Idaho Falls, ID (United States). Nov 1993. 
91p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE94008516. Source: 
OSTI; NTIS; GPO Dep. 

A retrieval/ex situ thermal treatment technology process for the 
Idaho National Engineering Laboratory transuranic waste pits and 
trenches is present. A system performance score is calculated, and 
assumptions, requirements, and reference baseline technologies 
for all subelements are included. 


18052 (EGG-WTD—-10931) End effectors and attachments 
for buried waste excavation equipment. King, R.H. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Sep 1993. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94010777. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Buried Waste Integrated Demonstration (BWID) supports the 
applied research, development, demonstration, and evaluation of a 
suite of advanced technologies that form a comprehensive remedi- 
ation system for the effective and efficient remediation of buried 
waste. Their efforts are identified and coordinated in support of the 
U.S. Department of Energy (DOE), Environmental Restoration and 
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Waste Management (ER&WM) Department's needs and objectives. 
The present focus of BWID is to support retrieval and ex-situ treat- 
ment configuration options. Future activities will explore and 
support containment, and stabilization efforts in addition to the re- 
trieval/ex situ treatment options. This report presents a literature 
search on the state-of-the-art in end effectors and attachments in 
support of excavator of buried transuranic waste. Included in the 
report are excavator platforms and a discussion of the various at- 
tachments. Also included is it list of vendors and specifications. 


18053 (EGG-WTD-10935) Field test of the Rapid 
Transuranic Monitoring Laboratory. Mclisaac, C.V.; Sill, C.W.; 
Gehrke, R.J.; Killian, E.W.; Watts, K.D.; Amaro, C.R. EG and G 
Idaho, Inc., idaho Falls, ID (United States). Dec 1993. 103p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94008512. Source: OSTI; 
NTIS; GPO Dep. 

A field test of the Rapid Transuranic Monitoring Laboratory 
(RTML) developed at the Idaho National Engineering Laboratory 
(INEL) was conducted as part of a demonstration sponsored by the 
Buried Waste Integrated Demonstration (BWID). The RTML is a 
mobile, field- deployable laboratory developed for use at buried ra- 
dioactive waste remediation sites to allow onsite preparation and 
analysis of soil, smear, and air filter samples for alpha and gamma- 
emitting contaminants. Analytical instruments installed in the RTML 
include an extended range, germanium photon analysis spectrome- 
ter with an automatic sample changer, two large-area ionization 
chamber alpha spectrometers, and four alpha continuous air moni- 
tors. The performance of the RTML was tested at the Test Reactor 
Area and Cold Test Pit near the Radioactive Waste Management 
Complex at the INEL. Objectives, experimental procedures, and an 
evaluation of the performance of the RTML are presented. 


18054 (EGG-WTD—10988) Engineering scale electrostatic 


enclosure demonstration. Meyer, L.C. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Sep 1993. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010776. Source: OSTI; NTIS; 


INIS; GPO Dep. 

This report presents results from an engineering scale electro- 
static enclosure demonstration test. The electrostatic enclosure is 
part of an overall in-depth contamination control strategy for 
transuranic (TRU) waste recovery operations. TRU contaminants 
include small particles of plutonium compounds associated with 
defense-related waste recovery operations. Demonstration test 
items consisted of an outer Perma-con enclosure, an inner tent 
enclosure, and a ventilation system test section for testing electro- 
static curtain devices. Three interchangeable test fixtures that could 
remove piutonium from the contaminated dust were tested in the 
test section. These were an electret filter, a CRT as an electrostatic 
field source, and an electrically charged parallel plate separator. 
Enclosure materials tested included polyethylene, anti-static con- 
struction fabric, and stainless steel. The soil size distribution was 
determined using an eight stage cascade impactor. Photographs of 
particles containing plutonium were obtained with a scanning elec- 
tron microscope (SEM). The SEM also provided a second method 
of getting the size distribution. The amount of plutonium removed 
from the aerosol by the electrostatic devices was determined by ra- 
diochemistry from input and output aerosol samplers. The inner 
and outer enclosures performed adequately for plutonium handling 
operations and could be used for full scale operations. 


18055 (FEMP/SUB-070) Vitrification of mixed waste from 
uranium processing operations. Janke, D.S. (Battelle, Fairfield, 
OH (United States). Environmental Systems and Technology Div.); 
Merrill, R.A. Fluor Daniel Environmental Restoration Management 
Corp., Fernald, OH (United States); Fernald Environmental 
Restoration Management Corp., Cincinnati, OH (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-931095—81: 
Department of Energy environmental remediation conference, Au- 
gusta, GA (United States), 24-28 Oct 1993). Order Number 
DE94008558. Source: OSTI; NTIS; INIS; GPO Dep. 

Three silos at the Fernald Environmental Management Project 
(FEMP) in Fernald, Ohio, contain residues from the processing of 
pitchblende ores. Silos 1 and 2, designated as K-65, contain the 
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depleted ore, while Silo 3 contains calcined residue from process- 
ing solutions. Silos 1 and 2 also contain a bentonite clay cap that 
was added to the silos to reduce the radon emanation from the 
waste. Previously, the initial vitrification testing, conducted as a 
treatability study for the Remedial Investigation/Feasibility Study 
(RI/FS) being performed at the FEMP, demonstrated the feasibility 
of vitrifying the silo residues. Various combinations of the waste 
materials were successfully vitrified at 1350°C with waste loadings 
ranging from 66 percent to 89 percent. Measured volume reduc- 
tions ranged from 50 to 68 percent. All of the glasses tested 
“non-hazardous” by the Toxicity Characteristic Leachate Procedure 
(TCLP), and Product Consistency Test (PCT) testing showed the 
durability of the glasses to be equal to or better than typical high- 
level waste glasses. The radon emanation rate from the glass has 
been measured at less than 0.1 pCi/m?/s, more than two orders of 
magnitude below the EPA limit of 20 pCi/m?/s and about the same 
level as natural, “non-radioactive” building materials such as brick 
or concrete. This level represents a reduction in the emanation rate 
of more than 500,000 times from the non-vitrified residue. Although 
the initial treatability testing demonstrated the applicability of vitrifi- 
cation to these wastes, some areas requiring further work were 
identified. 


18056 (GRS-96, pp. 139-146) AVK - a documentation 
system for radioactive waste. Gruendier, D. (Institut fuer Sicher- 
heitstechnologie (IST) GmbH, Koeln (Germany)); Wurtinger, W.; 
Schlesinger, H. Gesellschaft fuer Aniagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Jan 1993. 292p. (CONF-9210460-: 
3. workshop on information management in nuclear safety, radia- 
tion protection and environmental protection (WINRE-3), Koeln 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The program AVK is a decentralized data base system for book- 
keeping of radioactive wastes from German nuclear power plants. 
It keeps track of radioactive wastes from their origin to their dis- 
posal in a final repository. AVK ensures that the exact location and 
the state of treatment of any nuclear wast can be accurately deter- 
mined at any time required. (orig.) 


18057 (HAN-91479) Quality and availability of fission- 
products. Rasmussen, M.J. Hanford Works, Richland, WA (United 
States). [1965]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94007880. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The information contained in this report was copied from carts 
used for discussions at Richland on May 4-6, 1965. Representa- 
tives of the Martin Company, US Rubber company, General 
Electric - HAPO, and AEC-RLOO were present. The data represent 
the best current information on the quantity, quality, and availability 
of each fission product considered, i.e., strontium-90, cesium-137, 
promethium-147, and cerium-144. 


18058 (HW-34487) Scavenging of stored TBP waste. 
Poucher, F.W.; Ingalls, W.P. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 28 Feb 1955. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94006697. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The reactivation of B-Plant and the continued operation of T-Plant 
under the 4X Program have led to the problem of obtaining addi- 
tional underground tankage in both 200 East Area and 200 West 
Area for the storage of B-Plant metal waste, second cycle waste 
sludge, 224-B Building waste sludge, B and T-Plant first cycle 
waste scavenged sludge, and perhaps additional TBP concentrated 
wastes. As a result of this problem, a study has been made to de- 
termine the engineering feasibility of using a scavenging type 
process, similar to that used in the TBP Plant, for recovering the 
storage space in tanks currently filled with TBP wastes. The results 
of this study are reported herein. The purpose of this document is 
to present the scope, justification, and engineering feasibility of a 
nickel ferrocyanide scavenging system for stored TBP wastes. 


18059 (HW-38052) Contaminated equipment renovation 
shop: A preliminary study. Hughes, H.R. General Electric Co., 





Richland, WA (United States). Hanford Atomic Products Operation. 
25 Aug 1955. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94007325. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The intent of this study is to establish more completely the justifi- 
cations for constructing a decontamination plant as outlined in 
Budget Item B 5720, “Containmented Equipment Renovation 
Shop,” FY 1957, Plant and Equipment Projects. In particular, the 
economic incentives have been explored. The question or idea has 
been investigated of assigning a dollar value to engineering infor- 
mation which might be obtained from examining contaminated 
equipment which has failed from unknown causes. Heretofore it 
has not been possible to examine such equipment because suit- 
able decontamination facilities have not been available. An effort 
has been made to uncover all possible uses for the proposed facil- 
ity in order that the estimated capital and operating costs might be 
evaluated in terms of all the functions which the proposed plant 
might perform. 


18060 (HW-66147) Inventory radioactive liquid waste to 
ground 200 Areas, 1945-1959. Brown, G.D.; McConiga, M.W. 
Hanford Works, Richland, WA (United States). 28 Jul 1960. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009745. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Since startup in January 1945 through December 1959, 4 x 10° 
gallons of radioactive liquid wastes have been discharged to cribs 
and trenches at HAPO by the Chemical Processing Department fa- 
cilities in the 200 Areas. These wastes contained approximately 2.5 
x 10® curies of beta emitters. The Scavenged Waste Recovery 
Program was completed in 1957 and Redox Plant process 
changes were made during the latter part of 1958. These changes 
resulted in significant reduction in the amount of radioactive materi- 
als that have been discharged to the ground in subsequent years, 
from a maximum of 8.2 x 10° curies in 1955 to 9 x 10° curies in 
1959. Although these large amounts of radioactive materials have 
been discharged to the ground, periodic waste report inventories 
include no reduction due to radioactive decay. The estimated de- 
pletion by radioactive decay is the basis of this report. 


18061 (HW-83906-A-RD) Chemical Processing Department 
200 west area tank farm inventory and waste reports. Bayless, 
M.K. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 9 Sep 1964. 244p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94007900. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document lists all tanks which were active during each 
month by Waste Farm, which includes all tanks to which additions 
or subtractions were made. Each type of waste was indicated in 
each case, along with the nature of transfer and any pertinent re- 
marks. Also reported are gallonage and inches of liquid in each 
tank. 


18062 


(HW-83906-B-RD) Chemical Processing Department 
200 West Area tank farm inventory and waste reports, January 
1956—December 1956. Bayless, M.K. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 9 
Sep 1964. 124p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order Number 
DE94007901. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document contains lists of all tanks which were active dur- 
ing the month, and all tanks to which additions or subtractions 
were made. The waste types are indicated in each case and the 
nature of transfer and any pertinent remarks are included. 


18063 (IAEA-TECDOC-—732) Spent fuel management: Cui- 
rent status and prospects 1993: Proceeding of a regular 
advisory group meeting held in Vienna, 31 August-3 Septem- 
ber 1993. International Atomic Energy Agency, Vienna (Austria). 
Feb 1994. 131p. (CONF-9308225-: Regular advisory group meet- 
ing on spent fuel management: Current status and prospects, 
Vienna (Austria), 31 Aug - 3 sep 1993). Order Number 
DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

Spent fuel management has always been one of the most impor- 
tant stages in the nuclear fuel cycle and it is still one of the most 
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vital problems common to all countries with nuclear reactors. It be- 
gins with the discharge of spent fuel from a power or a research 
reactor and ends with its ultimate disposition, either by direct dis- 
posal or by reprocessing of the spent fuel. Two options exist at 
present - an open, once-through cycle with direct disposal of the 
spent fuel and a closed cycle with reprocessing of the spent fuel 
and recycling of plutonium and uranium in new mixed oxide fuels. 
The selection of a spent fuel strategy is a complex procedure in 
which many factors have to be weighed, including political, 
economic and safeguards issues as well as protection of the envi- 
ronment. Continuous attention is being given by the IAEA to the 
collection, analysis and exchange of information on spent fuel 
management. Its role in this area is to provide a forum for the ex- 
change of information and to co-ordinate and to encourage closer 
co-operation among Member States in certain research and devel- 
opment activities that are of common interest. Refs, figs and tabs. 


18064 (IAEA-TECDOC-—732, pp. 11-16) Used nuclear fuel 
management in Canada. Brown, P.A. (Radioactive Waste and Ra- 
diation Electricity Branch, Energy, Mines and Resources, Ottawa 
(Canada)); Underdown, G.A. International Atomic Energy Agency, 
Vienna (Austria). Feb 1994. (CONF-9308225—: Regular advisory 
group meeting on spent fuel management: Current status and 
prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent fue/ 
management: Current status and prospects 1993: Proceedings of 
a regular advisory group meeting held in Vienna, 31 August-3 
September 1993. 131p. Order Number DE94623709. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Canada has a nuclear fuel cycle based on a unique reactor sys- 
tem, the CANDU, developed by the Crown Corporation, Atomic 
Energy of Canada Limited (AECL), which uses natural uranium in 
a once-through fuel cycle. Canada’s nuclear power program is 
sixth in the world in terms of electricity generated. This paper pro- 
vides an overview of Canada’s approach to the management of 
radioactive wastes arising from its nuclear activities, with particular 
emphasis on the management of used nuclear fuel (high level ra- 
dioactive) waste. In general, the approach to radioactive waste 
management integrates the requirements for appropriate and safe 
technology, effective regulation, and public participation. (author). 6 
refs. 


18065 (IAEA-TECDOC-732, pp. 17-28) An update on used 
fuel management in Canada. Naqvi, S.J. (Ontario Hydro, Toronto, 
ON (Canada)); Frost, C.R. International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1994. (CONF-9308225-: Regular advisory 
group meeting on spent fuel management: Current status and 
prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent fuel 
management: Current status and prospects 1993: Proceedings of 
a regular advisory group meeting hel in Vienna, 31 August-3 
September 1993. 131p. Order Number DE94623709. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian nuclear power generation program consists of 22 
CANDU-PHW reactors, with a total installed capacity of about 
16,700 MWe, which is equivalent to approximately 16 per cent of 
electricity generated. All CANDU reactors are fuelled on-power, 
with natural UO. fuel bundies. With on-power fuelling, a typical four 
unit station discharges 40-50 used fuel bundles during a full power 
day. At this rate of production and assuming a 40 year reactor ser- 
vice life, the cumulative used fuel arising, in Canada, is projected 
at about 5 million used fuel bundles or approximately 100,000 Mg 
uranium. The focus of current used fuel management strategy, in 
Canada, is interim storage in wet and dry storage facilities, fol- 
lowed by direct disposal of used fuel, or if necessary, long-term 
storage. The question of fuel reprocessing has been kept open, in 
Canada. The reference disposal concept is encapsulation of used 
fuel in corrosion resistant containers and their burial deep under- 
ground in the plutonic rock of the Canadian Shield. (author). 12 
refs, 5 figs, 3 tabs. 


18066 (IAEA-TECDOC-732, pp. 29-38) Spent fuel manage- 
ment in France: Current status and prospects. Gerster, D. 
(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Di- 
rection du Cycle du Combustible). International Atomic Energy 
Agency, Vienna (Austria). Feb 1994. (CONF-9308225—: Regular 
advisory group meeting on spent fuel management: Current status 
and prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent 
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fuel management: Current status and prospects 1993: Proceed- 
ings of a regular advisory group meeting held in Vienna, 31 
August-3 September 1993. 131p. Order Number DE94623709. 
Source: OSTI; NTIS (US Sales Only); INIS. 

in 1992, the French nuclear power plants supply approximately 
320 TWh, and 1100 metric tons of spent fuels were discharged. In 
2000, for the same amount of unloaded fuel, the power supply is 
estimated to be about 485 TWh. Since the beginning of its elec- 
tronuclear program, France has opted for spent fuel reprocessing, 
the only strategy leading to save energy resources by the recycling 
of energetic materials, coupled with selective and progressive treat- 
ment and disposal of ultimate waste, in order to preserve at best 
the environment. The technologies for reprocessing and waste 
treatment, development in line with the other fuel cycle steps, like 
MOX fuel fabrication, have become now a complete mature indus- 
try with the operation of the UP-3 reprocessing plant (capacity: 800 
tHM/y), the commissioning of UP2-800 (capacity: 800 tHM/y) and 
the construction of the Melox plant (capacity: up to 160 tHM/y). 
The recycling of plutonium in PWRs is industrially applied since 
1987. Today, five of the sixteen reactors approved for MOX fuel 
operation are loaded with that fuel. Twelve other could use MOX 
fuel with no technical modifications. To the end of 1992, 140 tons 
of MOX fuel had been loaded in the EDF PWRs. Promising R and 
D programs are currently carried out especially in two directions: 
recycling and waste management. The first one is devoted to in- 
crease the plutonium consumption in PWRs and in fast reactors. 
The second one, called SPIN, is aimed at waste minimization (vol- 
umes and long-lived activities) in order to reduce the toxicity of 
ultimate waste disposal. (author). 8 figs. 


18067 (IAEA-TECDOC—732, pp. 39-43) LWR spent fuel man- 
agement in the Federal Republic of Germany. Peehs, M. 
(Siemens AG Unternehmensbereich KWU, Erlangen (Germany). 
Bereich Energieerzeugung). International Atomic Energy Agency, 
Vienna (Austria). Feb 1994. (CONF-9308225-—: Regular advisory 
group meeting on spent fuel management: Current status and 
prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent fuel 
management: Current status and prospects 1993: Proceedings of 
a regular advisory group meeting held in Vienna, 31 August-3 
September 1993. 131p. Order Number DE94623709. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The spent fuel management strategy in the Federal Republic of 
Germany is based on interim storage and subsequent reprocessing 
of spent fuel. The waste will be disposed of in a geological reposi- 
tory. Additional alternative back-end fuel cycle techniques such as 
the direct disposal of spent fuel without reprocessing are being 
tested and might at a later date be used for disposal of spent fuel 
which is not suitable for reprocessing. (author). 


18068 (IAEA-TECDOC—732, pp. 45-48) Spent fuel manage- 
ment in Hungary: Present status and progress in the back-end 
of the nuclear fuel cycle. Ferenczi, G. (Eroemue es Halozatterve- 
zoe Vallalat, Eroeterv, Budapest (Hungary)). International Atomic 
Energy Agency, Vienna (Austria). Feb 1994. (CONF-9308225—: 
Regular advisory group meeting on spent fuel management: Cur- 
rent status and prospects, Vienna (Austria), 31 Aug - 3 sep 1993). 
In Spent fuel management: Current status and prospects 1993: 
Proceedings of a regular advisory group meeting held in Vienna, 
31 August-3 September 1993. 131p. Order Number DE94623709. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Paks Nuclear Power Plant Ltd operates the only NPP of 
Hungary, consisting of 4 WWER-440 type units. Since 1989 about 
the half of the total yearly electricity generation of the country has 
been supplied by this plant. The fresh fuel is imported from Russia 
(previously from the Soviet Union) and the spent fuel bundles are 
shipped back to Russia for a later reprocessing after 5 years of de- 
cay storage in the spent fuel pools of the plant. Seeing the political 
and economical changes that started in Russia, the Paks NPP’s 
management made a decision in 1990 to study the implementation 
of an independent spent fuel storage installation (ISFSI) at Paks 
site and in 1992 to choose the GEC-ALSTHOM’s MVDS. in Febru- 
ary, 1992 the National Atomic Energy Commission made a 
decision on the development of a complex radioactive waste man- 
agement strategy. As one element of the complex strategy the 
future tasks related to fuel cycle back end are to be determined. 


60 ERA Vol. 19, No. 7 


The paper gives general information on the spent fuel arisings, the 
storage at the site and on the shipment to Russia. In the second 
part of the paper the changes in the back-end strategy and the fu- 
ture tasks related to that are discussed. (author). 


18069 (IAEA-TECDOC-—732, pp. 49-52) Spent fuel manage- 
ment in India: A review. Bajpai, D.D. (Bhabha Atomic Research 
Centre, Bombay (india). Fuel Reprocessing Div.). International 
Atomic Energy Agency, Vienna (Austria). Feb 1994. (CONF- 
9308225-: Regular advisory group meeting on spent fuel 
management: Current status and prospects, Vienna (Austria), 31 
Aug - 3 sep 1993). In Spent fuel management: Current status and 
prospects 1993: Proceedings of a regular advisory group meeting 
held in Vienna, 31 August-3 September 1993. 131p. Order Num- 
ber DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

The spent fuel management programme in India is based on the 
reprocessing option as this will enable the country to meet the fu- 
elling requirements for its three stage nuclear power programme. 
Spent fuel generated in research and power reactors is stored un- 
der water at reactor pools prior to reprocessing. However in case 
of BWRs the spent fuel is under continued storage at reactor site. 
Besides, an Away From Reactor (AFR) spent fuel storage facility 
has been built at Tarapur to store spent fuel from BWRs. The pa- 
per describes the current status and spent fuel management 
practices in India. (author). 


18070 (IAEA-TECDOC—732, pp. 53-66) Spent fuel manage- 
ment in Japan. Maruyama, Y. (Science and Technology Agency, 
Tokyo (Japan). Atomic Energy Bureau); Maeda, M.; Shimizu, T. In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1994. 
(CONF-9308225—: Regular advisory group meeting on spent fuel 
management: Current status and prospects, Vienna (Austria), 31 
Aug - 3 sep 1993). In Spent fue! management: Current status and 
prospects 1993: Proceedings of a regular advisory group meeting 
held in Vienna, 31 August-3 September 1993. 131p. Order Num- 
ber DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

Japan has scarce energy resources and depends on foreign re- 
sources for 84% of its energy needs. Therefore, Japan has made 
efforts to utilize nuclear power as a key energy sources since the 
mid-1950’s. Today, the nuclear energy produced from 43 nuclear 
power plants is responsible for about 30% of Japan's total electric- 
ity supply. The cumulative amount of spent fuel generated as of 
March 1992 was about 8,900 MgU. Japan's policy of spent fuel 
management is to reprocess spent fuel and recycle recovered 
plutonium and uranium as nuclear reactor fuel. The Tokai repro- 
cessing plant continues stable operation keeping the annual 
treatment capacity of around 90 MgU. A commercial reprocessing 
plant is under construction at Rokkasho, northern part of Japan. 
The Atomic Energy Commission published a report that defines the 
long range policy to implement nuclear fuel recycling through 
around the year 2010. Although FBR is the principal reactor to use 
plutonium, LWR will be a major source for some time and the recy- 
cling of the fuel in LWRs will be promoted. (author). 3 figs. 


18071 (IAEA-TECDOC-—732, pp. 67-74) Spent fuel manage- 
ment in the Republic of Korea: Past, present and future. Park, 
W.J. (Korea Inst. of Nuclear Safety, Daeduk (Korea, Republic of)). 
international Atomic Energy Agency, Vienna (Austria). Feb 1994. 
(CONF-9308225—: Regular advisory group meeting on spent fuel 
management: Current status and prospects, Vienna (Austria), 31 
Aug - 3 sep 1993). In Spent fue/ management: Current status and 
prospects 1993: Proceedings of a regular advisory group meeting 
held in Vienna, 31 August-3 September 1993. 131p. Order Num- 
ber DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

The continuous expansion and development of nuclear power 
program in the Republic of Korea have resulted in generation of 
the significant volume of the nuclear wastes. At present Korean 
program is best characterized as a heterogeneous nuclear power 
sources with PWR and CANDU. Like other countries, spent fuel 
discharged from nuclear power plants is one of the impending 
problems to be solved due to their inherent high radioactivity and 
long half-life. Great efforts have been made to solve effectively 
these problems in spent fuel management which might be encoun- 
tered within foreseeable future, taking advantages of our mixed 
nuclear power system. In this presentation, the current status of 
spent fuel management in the Republic of Korea are discussed, 





and the related research activities are briefly introduced. (author). 2 
figs, 2 tabs. 


18072 (IAEA-TECDOC~—732, pp. 75-81) Reprocessing and 
fate of long-lived radionuclides. Romanovskij, V.N. (Radievyj 
Inst., Leningrad (Russian Federation)). International Atomic Energy 
Agency, Vienna (Austria). Feb 1994. (CONF-9308225—: Regular 
advisory group meeting on spent fuel management: Current status 
and prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent 
fuel management: Current status and prospects 1993: Proceed- 
ings of a regular advisory group meeting held in Vienna, 31 
August-3 September 1993. 131p. Order Number DE94623709. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a concept of closed fuel cycle with provision 
for spent fuel reprocessing. Information about reprocessing plants 
in Russia, including those in operation and under construction is 
considered. An approach to the management of long-lived radionu- 
clides contained in spent nuclear fuel (SNF) is described. 
Implementation of such approach involves partitioning these ra- 
dionuclides into individual fractions, which makes it possible to use, 
along with geological disposal, some other methods, transmutation 
and space removal, in particular. The limits for applicability of geo- 
logical disposal are determined on the basis of a single criterion, 
namely, reasonable risk with regard to natural and artificial barriers 
for confinement of nuclides within rock massif. To attain the neces- 
sary recovery degree of long-lived radionuclides, a modification of 
Purex-process and technology for HLW reprocessing is proposed 
with use of chlorinated cobalt dicarbollyde (ChCoDiC) and phos- 
phine oxides. This flowsheet forms the basis for the project of a 
high-efficiency reprocessing plant in Krasnoyarsk. (author). 9 refs. 


18073 (IAEA-TECDOC-—732, pp. 83-93) Spent fuel manage- 
ment in the Russian Federation: State of the art and outlook 
for the future. Morozov, V.V. (All-Union Research, Design and 
Process Association, (V.O. VNIPIET), Leningrad (Russian Federa- 
tion)); Spichev, V.V.; Tikhonov, N.S.; Shishkin, S.V. International 
Atomic Energy Agency, Vienna (Austria). Feb 1994. (CONF- 
9308225-: Regular advisory group meeting on spent fuel 
management: Current status and prospects, Vienna (Austria), 31 
Aug - 3 sep 1993). In Spent fuel management: Current status and 
prospects 1993: Proceedings of a regular advisory group meeting 
held in Vienna, 31 August-3 September 1993. 131p. Order Num- 
ber DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear power plants which are in operation in the Russian 
Federation, their spent fuel arisings are described. Spent fuel from 
WWER-440 and BN-reactors is reprocessed at a reprocessing 
plant RT-1 of capacity 440 MgU/Y. The final product of the plant is 
the 2-2,4% enriched U-235, which is used for RBMK fuel fabrica- 
tion. Pu in the form of dioxide is stored for future use in the 
program of NPPs with BN-800 reactors. WWER-1000 spent fuel 
will be reprocessed at a reprocessing plant RT-2, now under con- 
struction near Krasnoyarsk. The pliant will be put in operation by 
turns of 1500 MgU capacity each. Today WWER-1000 spent fuel is 
temporarily stored at the RT-2 site. The storage capacity of this fa- 
cility is 6000 MgU. RBMK spent fuel is not meant for reprocessing 
for reasons of small fissile content (0.4% U-235, 0.25% Pu-239, 
241). After cooling at reactor water pools this fuel is shipped to in- 
termediate storage facilities at the NPPs’ sites to be stored for a 
period of not less than 40 years. It is expected that in the future 
RBMK fuel will undergo final disposal in geological formations. 
Searching for appropriate formations is now carried in various ar- 
eas in the country. Storage in water pools remains a prevailing 
mode in the nearest decades. Dry storage modes also been devel- 
oped. (author). 9 refs, 6 figs, 4 tabs. 


18074 (IAEA-TECDOC—732, pp. 95-100) Spent fuel manage- 
ment in the Slovak Republic. Kmosena, J. (Nuclear Power Plant 
Bohunic, Jaslovske (Slovakia)). International Atomic Energy 
Agency, Vienna (Austria). Feb 1994. (CONF-9308225—: Regular 
advisory group meeting on spent fuel management: Current status 
and prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent 
fuel management: Current status and prospects 1993: Proceed- 
ings of a regular advisory group meeting held in Vienna, 31 
August-3 September 1993. 131p. Order Number DE94623709. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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More than 55% of the electricity generated in Slovakia is pro- 
duced by 4 commercial reactors (WWER-440 type) located at the 
Bohunice site. Approximately 4500 spent assemblies were pro- 
duced during the past 12 years of operation. Spent fuel is stored in 
at-reactor pool and in an on-site wet intermediate storage. A small 
party about 17% of spent fuel was shipped to the former Soviet 
Union. Part of the spent fuel, produced in Dukovany NPP (Czech 
Rep.) is temporarily stored in interim storage. The stages of fuel 
management and future plans for Slovakia are described. A special 
problem is the storage of a small amount (132) of seriously dam- 
aged assemblies from the A-1 HWGCR, operated in Bohunic in the 
period of 1971-1977; that fuel is in the at-reactor pool. The final 
project to solve this problem is described. (author). 6 figs. 


18075 (IAEA-TECDOC-732, pp. 101-109) Swedish spent 
fuel management; systems, facilities and operating experi- 
ences. Vogt, J. (Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden)). International Atomic Energy Agency, Vi- 
enna (Austria). Feb 1994. (CONF-9308225-: Regular advisory 
group meeting on spent fuel management: Current status and 
prospects, Vienna (Austria), 31 Aug - 3 sep 1993). In Spent fuel 
management: Current status and prospects 1993: Proceedings of 
a regular advisory group meeting held in Vienna, 31 August-3 
September 1993. 131p. Order Number DE94623709. Source: 
OSTI; NTIS (US Sales Only); INIS. 

About 50% of the electricity in Sweden is generated by means of 
nuclear power from 12 LWR reactors located at four sites and with 
a total capacity of 10,000 MW. The four utilities have jointly cre- 
ated SKB, the Swedish Nuclear Fuel and Waste Management 
Company, which has been given the mandate to manage the spent 
fuel and radioactive waste from its origin at the reactors to the final 
disposal. SKB has developed a system for the safe handling of all 
kinds of radioactive waste from the Swedish nuclear power plants. 
The keystones now in operation of this system are: a transport 
system; a central interim storage facility for spent nuclear fuel, 
CLAB; and a final repository for short-lived, low and intermediate 
level waste, SFR. The remaining system components being 
planned are: an encapsulation plant for spent nuclear fuel; a deep 
repository for encapsulated spent fuel and other long-lived radioac- 
tive wastes. The paper describes the transport system and CLAB 
and experiences gained during several years of operation. The pa- 
per also deals with the ongoing activities and plans concerning the 
encapsulation plant and the final repository. (author). 5 refs, 4 figs. 


18076 (IAEA-TECDOC-732, pp. 111-114) Spent fuel man- 
agement in Switzerland. Ospina, C. (Paul Scherrer Inst. (PSI), 
Villigen (Switzerland)). International Atomic Energy Agency, Vienna 
(Austria). Feb 1994. (CONF-9308225-: Regular advisory group 
meeting on spent fuel management: Current status and prospects, 
Vienna (Austria), 31 Aug - 3 sep 1993). In Spent fuel management: 
Current status and prospects 1993: Proceedings of a regular advi- 
sory group meeting held in Vienna, 31 August-3 September 1993. 
131p. Order Number DE94623709. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Switzerland currently has 3000 MWe being delivered from five 
nuclear power reactors. The current spent fuel management and 
waste disposal programme includes reprocessing contracts for 
spent fuel and extension options. The status of a centralized inter- 
mediate store - ZWILAG - for spent fuel, high-level waste and low/ 
medium level wastes from nuclear power reactors is shown and 
the main features of the facilities under planning are summarized. 
The Interim store for Federal Radwastes (BZL) started operation in 
November 1992, after only one and half years of construction. No- 
ticeable progress has been achieved in the development of a final 
repository for low and intermediate nuclear waste. (author). 


18077 (IAEA-TECDOC—732, pp. 115-118) Status report on 
spent fuel management in the United Kingdom - August 1993. 
Dodds, R. (British Nuclear Fuels pic, Risley (United Kingdom). 
THORP Div.). International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1994. (CONF-9308225—: Regular advisory group meeting 
on spent fuel management: Current status and prospects, Vienna 
(Austria), 31 Aug - 3 sep 1993). In Spent fuel management: Cur- 
rent status and prospects 1993: Proceedings of a regular advisory 
group meeting held in Vienna, 31 August-3 September 1993. 
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131p. Order Number DE94623709. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The UK operates Magnox and AGR nuclear generating stations 
and a PWR, under construction, is scheduled to begin operation in 
1994. The paper sets out the extent of commitment for reprocess- 
ing of fuel arisings from these reactors and notes that Scottish 
Nuclear plans for a dry store for part of their AGR fuel. UK plans 
for thermal MOX fabrication facilities are described. In addition, the 
background issues relating to the UK nuclear programme are set 
out with particular attention to the regulatory position on the opera- 
tion of the THORP reprocessing facility at Sellafield. (author). 


18078 (IAEA-TECDOC-732, pp. 119-128) United States 
high-level radioactive waste management program: Current 
status and plans. Williams, J. (Department of Energy, Washington, 
DC (United States). Office of Civilian Radioactive Waste Manage- 
ment). International Atomic Energy Agency, Vienna (Austria). Feb 
1994. (CONF-9308225-—: Regular advisory group meeting on spent 
fuel management: Current status and prospects, Vienna (Austria), 
31 Aug - 3 sep 1993). In Spent fuel management: Current status 
and prospects 1993: Proceedings of a regular advisory group 
meeting held in Vienna, 31 August-3 September 1993. 131p. Order 
Number DE94623709. Source: OSTI; NTIS (US Sales Only); INIS. 

Over 20% of the electricity generated in the United States is 
produced by 108 commercial nuclear reactors. U.S. commercial nu- 
clear utilities are currently storing spent nuclear fuel at the reactor 
sites. Spent fuel is stored in fuel pools at 70 sites around the coun- 
try, in addition to several utility at-reactor dry storage installations. 
To date, the total quantity of spent fuel accumulated at reactor 
sites is approximately 24,000 metric tons of heavy metal (MTHM). 
According to current projections, by the time the last license for the 
current generation of nuclear reactors expires, the estimated total 
quantity of spent fuel requiring disposal will reach about 86,000 
MTHM. We have been conducting a program directed at develop- 
ing a waste-management system consisting of a geologic 
repository, with a projected start date of 2010; a monitored retriev- 
able storage facility (MRS); and a transportation system to support 
storage and disposal operations. Until the Federal system starts to 
accept spent fuel for storage and disposal, commercial utilities are 
responsible for managing their spent fuel. To facilitate spent-fuel 
management at reactor sites and in the Federal system, we are 
evaluating the development and use of multipurpose canisters. 
These metal canisters would be used with appropriate overpacks 
for (1) storage, at reactor sites or at a Federal facility; (2) trans- 
portation; and (3) permanent disposal. Our repository program 
remains focused on the scientific investigations needed to deter- 
mine whether the candidate site (Yucca Mountain in Nevada) is 
suitable. For the MRS, we remain optimistic that a volunteer site 
will be found through the efforts of the Nuclear Waste Negotiator. 
With a conceptual design completed, we are deferring major new 
MRS activities until a site has been identified. Our transportation 
strategy is directed at being able to transport spent fuel as soon as 
a storage facility is ready to accept it. (author). 


18079 (INIS-mf-13849, pp. 173-192) Safe, permanent dis- 
posal of used CANDU fuel. Hancox, W.T. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment). Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuciear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

AECL's assessment of nuclear fuel waste disposal deep in 
plutonic rock of the Canadian Precambrian Shield is now well ad- 
vanced. A comprehensive understanding has evolved of the 
chemical and physical processes controlling the containment of ra- 
dionuclides in used fuel. The following conclusions have been 
reached: containers with outer shells of titanium and copper can 
be expected to isolate used fuel from contact with groundwater for 
at least 500 years, the period during which the hazard is greatest; 
uranium oxide fuel can be expected to dissolve at a rate less than 
10-® per day, resulting in uranium concentrations less that 1 pg/L, 
which is consistent with observations of uranium oxide deposits in 


62 ERA Vol. 19, No. 7 


the earth’s crust; movement of dissolved radionuclides away from 
the containers can be delayed for thousands of years by placing a 
compacted bentonite-clay layer between the container and the rock 
mass; and, the granite plutons of interest consist of relatively large 
rock volumes of low permeability separated by relatively thin frac- 
ture zones, and the low permeability volumes are sufficiently large 
to accommodate a vault design that will ensure radionuclides do 
not reach the surface in unacceptable concentrations. 


18080 (JAERI-M-—93-016, pp. 87-98) Present status of the 
Waste Safety Testing Facility. Kikuchi, A. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Yamada, N. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1993. (CONF-9211283—: JAERI-KAERI joint seminar 
on post irradiation examination, Oarai (Japan), 9-10 Nov 1992). In 
Proceedings of the JAERI-KAER! joint seminar on post irradiation 
examination. 298p. Order Number DE94727631. Source: OSTI; 
NTIS; INIS. 

The Waste Safety Testing Facility (WASTEF) was established in 
1981, in which the objective was to evaluate the confinement per- 
formance of giass and Synroc waste forms including high level 
waste (HLW). To this target, the following examinations have been 
typically carried out ; the fabrication and characterization of waste 
forms, the volatility test as a storage behavior and the leachability 
test as a disposal behavior. The facility is composed of three beta/ 
gamma concrete cells, two alpha/gamma concrete cells, one lead 
cell and five glove boxes. The lead cell and glove boxes are of al- 
pha/gamma type and attached to the alpha/gamma concrete cells 
No. 4 and No. 5, respectively. Several kinds of testing apparatus, 
measuring instruments and analytical equipments are located in 
the cells, the glove boxes and the examination rooms in the ser- 
vice area and operation room in the facility. Comparing with the 
other hot examination facilities in JAERI, WASTEF especially at- 
tends to different and particular works for investigating chemical 
behavior of waste forms. (author). 


18081 (LA-12654) Distributions of 14 elements on 60 se- 
lected absorbers from two simulant solutions (acid-dissolved 
sludge and alkaline supernate) for Hanford HLW Tank 102-SY. 
Marsh, S.F.; Svitra, Z.V.; Bowen, S.M. Los Alamos National Lab., 
NM (United States). Oct 1993. 109p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94001570. Source: OSTI; NTIS; INIS; GPO Dep. 
Sixty commercially available or experimental absorber materials 
were evaluated for partitioning high-level radioactive waste. These 
absorbers included cation and anion exchange resins, inorganic ex- 
changers, composite absorbers, and a series of liquid extractants 
sorbed on porous support-beads. The distributions of 14 elements 
onto each absorber were measured from simulated solutions that 
represent acid-dissolved sludge and alkaline supernate solutions 
from Hanford high-level waste (HLW) Tank 102-SY. The selected 
elements, which represent fission products (Ce, Cs, Sr, Tc, and Y); 
actinides (U, Pu, and Am); and matrix elements (Cr, Co, Fe, Mn, 
Zn, and Zr), were traced by radionuclides and assayed by gamma 
spectrometry. Distribution coefficients for each of the 1680 ele- 
ment/absorber/solution combinations were measured for dynamic 
contact periods of 30 min, 2 h, and 6 h to provide sorption kinetics 
information for the specified eiements from these complex media. 
More than 5000 measured distribution coefficients are tabulated. 


18082 


(LA-UR-93-3691) Natural alteration in the cooling 
Topopah Spring tuff, Yucca Mountain, Nevada, as an analog to 
a waste-repository hydrothermal regime. Levy, S.; Valentine, G. 
Los Alamos National Lab., NM (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9309228-5: Focus 93: site characteriza- 
tion and model validation, Las Vegas, NV (United States), 26-29 


Sep 1993). Order Number DE94002699. Source: 
INIS; GPO Dep. 

Studies of natural hydrothermal alteration in the cooling Topopah 
Spring tuff suggest a useful “self-analog” predictor of fluid-rock in- 
teractions within the thermal regime imposed by a potential nuclear 
waste repository at Yucca Mountain. This tuff has the advantages 
of representative rock types and appropriate spatial distribution of 
lithologic features. The cooling history of the tuff spanned the tem- 
perature range for any proposed repository thermal load, and the 
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unsaturated-zone hydrologic conditions of the natural alteration 
would have been similar to existing conditions. A site at northeast- 
ern Yucca Mountain, with a prominent vertical fracture zone, has 
been selected for natural analog studies. The cooling of the tuff 
and the movement of water in the fracture zone and adjacent ma- 
trix will be modeled with the finite element code FEHNM, capable 
of simulating flow through porous and fractured media using a dual 
porosity-dual permeability continuum model, with heat transfer and 
two-phase (vapor and liquid) processes fully accounted for. 


18083 (LA-UR-93-4253) Radionuclide releases from natural 
analogues of spent nuclear fuel. Curtis, D.B. (Los Alamos Na- 
tional Lab., NM (United States)); Fabryka-Martin, J.; Dixon, P.; 
Aguilar, R.; Rokop, D.; Cramer, J. Los Alamos National Lab., NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931201-6: 4. international conference on chemistry and migration 
behavior of actinides and fission products in the geosphere, 
Charleston, SC (United States), 12-17 Dec 1993). Order Number 
DE94004989. Source: OSTI; INIS; NTIS; GPO Dep. 

Measures of *Tc, 129], 239Pu and U concentrations in rock sam- 
ples from uranium deposits at Cigar Lake and Koongarra have 
been used to study processes of radionuclide release from uranium 
minerals. Rates of release have been immeasurably slow at Cigar 
Lake. At Koongarra release rates appear to have been faster, pro- 
ducing small deficiencies of °°Tc, and larger ones of '2%l. The 
inferred differences in radionuclide release rates are consistent 
with expected differences in uranium mineral degradation rates 
produced by the differing hydrogeochemical environments at the 
two sites. 


18084 (LA-UR-94-1087) A Thorium/Uranium fuel cycle for 
an advanced accelerator transmutation of nuclear waste con- 
cept. Truebenbach, M.T. (Wisconsin Univ., Madison, WI (United 
States)); Henderson, D.L.; Venneri, F. Los Alamos National Lab., 
NM (United States). [1993]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930913-48: Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE94009327. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Utilizing the high thermal neutron flux of an accelerator driven 
transmuter to drive a Thorium-Uranium fuel production scheme, it 
is possible to produce enough energy in the transmuter not only to 
power the accelerator, but to have enough excess power available 
for commercial use. A parametric study has been initiated to deter- 
mine the “optimum” equilibrium operation point in terms of the 
minimization of the equilibrium actinide inventory and the fuel a for 
various residence times in the High Flux Region (HFR) and in the 
Low Flux Region (LFR). For the cases considered, the “optimum” 
equilibrium operation point was achieved for a HFR residence time 
of 45 days and a LFR residence time of 60 days. For this case, the 
total actinide inventory in the system is about 20 tonnes and the 
fuel a approximately 1.46. 


18085 (LA-UR-94-1351) Development of a technique for 
measuring cross sections of interest to accelerator transmute- 
tion of waste (ATW). Moore, M.S. (and others); Koehler, P.E.; 
Littleton, P.E. Los Alamos National Lab., NM (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940507-7: inter- 
national conference on nuclear data for science and technology, 
Gatlinburg, TN (United States), 9-13 May 1994). Order Number 
DE94011692. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been suggested that transmutation of actinide waste into 
fission products could be enhanced by using resonance fission of 
odd-odd target materials; those of interest are °°*Pa, *5°Np, and 
242 Am. Our technique for carrying out the measurement of the res- 
onance fission cross section of short-lived materials has three 
steps: (1) We produce the sample by the (d,2n) reaction at the Los 
Alamos lon Beam Facility. (2) We carry out fast radiochemistry to 
separate the odd-odd target of interest. (3) We measure the fission 
rate in a high intensity pulsed neutron beam produced by 800 MeV 
proton spallation. Using this technique, we have successfully mea- 
sured the neutron-induced fission cross sections of 1.3 day *°*Pa 
and 2.1 day 29®Np, from 0.01 eV to 50 keV. 
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18086 (LBL-35381) Thermal modeling for a potential high- 
level nuclear waste repository at Yucca Mountain, Nevada. 
Pruess, K. (Lawrence Berkeley Lab., CA (United States). Earth 
Sciences Div.); Tsang, Y. Lawrence Berkeley Lab., CA (United 
States). Mar 1994. 83p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94011016. Source: OSTI; NTIS; INIS; GPO Dep. 

Repository performance models based on numerical simulation 
of fluid and heat flows have recently been developed by several 
different groups. Model conceptualizations generally focus on 
large-scale average behavior. This comparison finds that current 
performance assessment (PA) models use generally similar ap- 
proximations and parameters. Certain differences exist in some 
performance-relevant parameters, especially absolute permeabili- 
ties, characteristic curves, and thermal conductivities. These reflect 
present uncertainties about the most appropriate parameters appli- 
cable to Yucca Mountain and must be resolved through future field 
observations and laboratory measurements. For a highly heteroge- 
neous fractured-porous hydrogeologic system such as Yucca 
Mountain, water infiltration through the unsaturated zone is ex- 
pected to be dominated by highly localized phenomena. These 
include fast channelized flow along preferential paths in fractures, 
and frequent local ponding. The extended dry repository concept 
proposed by the Livermore group is reviewed. Predictions of large- 
scale drying around the repository on the average for large thermal 
loads cannot be taken to indicate that waste packages will not be 
contacted by liquid water, and that aqueous-phase transport of con- 
taminants is not possible. Specifically, the authors find that modest 
water infiltration, on the order of a few millimeters per year, would 
be sufficient to overwhelm the vaporization capacity of the reposi- 
tory heat and inundate the waste packages within a time frame of 
a few thousand years. A preliminary analysis indicates that chan- 
nelized flow of water may persist over large vertical distances. The 
vaporization-condensation cycle has a capacity for generating huge 
amounts of ponded water. A small fraction of the total condensate, 
if ponded and then episodically released, would be sufficient to 
cause liquid phase to make contact with the waste packages. 


18087 (LBL-35387) Two-phase flow in fractured rock. 
Davies, P. (Sandia National Labs., Albuquerque, NM (United 
States)); Long, J.; Zuidema, P. Lawrence Berkeley Lab., CA 
(United States). Nov 1993. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9311200—1: Two-phase flow in fractured rock, Berkeley, 
CA (United States), 3-5 Nov 1993). Order Number DE94011017. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report gives the results of a three-day workshop on two- 
phase flow in fractured rock. The workshop focused on two-phase 
flow processes that are important in geologic disposal of nuclear 
waste as experienced in a variety of repository settings. The goals 
and objectives of the workshop were threefold: exchange informa- 
tion; describe the current state of understanding; and identify 
research needs. The participants were divided into four subgroups. 
Each group was asked to address a series of two-phase flow pro- 
cesses. The following groups were defined to address these 
processes: basic flow processes; fracture/matrix interactions; com- 
plex flow processes; and coupled processes. For each process, 
the groups were asked to address these four issues: (1) describe 
the two-phase flow processes that are important with respect to 
repository performance; (2) describe how this process relates to 
the specific driving programmatic issues given above for nuclear 
waste storage; (3) evaluate the state of understanding for these 
processes; and (4) suggest additional research to address poorly 
understood processes relevant to repository performance. The re- 
ports from each of the four working groups are given here. 


18088 (LBL-35454) Inverse modeling of test SB4-VM2/ 
216.7 at Wellenberg. Finsterle, S. (Lawrence Berkeley Lab., CA 
(United States). Earth Sciences Div.). Lawrence Berkeley Lab., CA 
(United States). Mar 1994. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94011013. Source: OSTI; NTIS; INIS; GPO Dep. 
Pressure and flow rate data from a water sampling test, which 
also produced gas, at the Wellenberg site are analyzed using in- 
verse modeling techniques. Two conceptual models are developed 
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and used for parameter estimation. The first model assumes that 
the gas observed at the surface is dissolved in the pore water un- 
der natural pressure and temperature conditions and comes out of 
solution due to the pressure reduction during pumping. The second 
model considers a mobile gas phase originally present in the for- 
mation. While both models are able to explain the observed 
pressure response as well as the gas seen at the surface, large 
uncertainties in the data and in the model assumptions inhibit the 
determination of two-phase flow parameters. The analysis indi- 
cates, however, that the formation has a very low permeability and 
that formation head is far below hydrostatic. 


18089 (NEI-Fl-224) Nuclear waste management pro- 
gramme 1994. Nuclear Waste Commission of Finnish Power 
Companies, Helsinki (Finland). Sep 1993. 3ip. (In Finnish). Order 
Number DE94624769. Source: OSTI; NTIS; INIS. 

Nuclear Waste Commission of Finnish Power Companies (YJT), 
founded by nuclear energy producing Imatran Voima Oy (IVO) and 
Teollisuuden Voima Oy (TVO), coordinates the research work of 
the companies on nuclear waste management. In YJT’s Nuclear 
Waste Management Programme 1994, an account of the nuclear 
waste management measures of IVO and TVO is given as re- 
quired by the sections 74 and 75 of the Finnish Nuclear Energy 
Degree. At first, the nuclear waste management situation and the 
programme of activities are reported. The the nuclear waste man- 
agement research programme for the year 1994 and more 
generally for the years 1995-1997 is presented. (2 figs., 1 tab.). 


18090 (NUREG—1200-Rev.3) Standard Review Plan for the 
review of a license application for a low-level radioactive 
waste disposal facility: Revision 3. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Low-Level Waste 
Management and Decommissioning. Apr 1994. 563p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

The Standard Review Plan (SRP) (NUREG-1200) provides guid- 
ance to staff reviewers in the Office of Nuclear Material Safety and 
Safeguards who perform safety reviews of applications to construct 
and operate low-level radioactive waste disposal facilities. The 
SRP ensures the quality and uniformity of the staff reviews and 
presents a well-defined base from which to evaluate proposed 
changes in the scope and requirements of the staff reviews. The 
SRP makes information about the regulatory licensing process 
widely available and serves to improve the understanding of the 
staff's review process by interested members of the public and the 
industry. Each individual SRP addresses the responsibilities of per- 
sons performing the review, the matters that are reviewed, the 
Commission's regulations and acceptance criteria necessary for 
the review, how the review is accomplished, the conclusions that 
are appropriate, and the implementation requirements. 


18091 (NUREG/CR-6070) Modeling approaches for con- 
crete barriers used in low-level waste disposal. Seitz, R.R. (EG 
and G Idaho, Inc., Idaho Falls, ID (United States)); Walton, J.C. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications; EG and G Idaho, Inc., idaho Falls, 
ID (United States). Nov 1993. 23p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG—2701). Source: OSTI; NTIS; INIS; GPO. 
A series of three NUREGs and several papers addressing differ- 
ent aspects of modeling performance of concrete barriers for 
low-level radioactive waste disposal have been prepared previously 
for the Concrete Barriers Research Project. This document inte- 
grates the information from the previous documents into a general 
summary of models and approaches that can be used in perfor- 
mance assessments of concrete barriers. Models for concrete 
degradation, flow, and transport through cracked concrete barriers 
are discussed. The models for flow and transport assume that 
cracks have occurred and thus should only be used for later times 
in simulations after fully penetrating cracks are formed. Most of the 
models have been implemented in a computer code. CEMENT, 
that was developed concurrently with this document. User docu- 
mentation for CEMENT is provided separate from this report. To 
avoid duplication, the reader is referred to the three previous 
NUREGs for detailed discussions of each of the mathematical 
models. Some additional information that was not presented in the 
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previous documents is also included. Sections discussing lessons 
learned from applications to actual performance assessments of 
low-level waste disposal facilities are provided. Sensitive design 
parameters are emphasized to identify critical areas of perfor- 
mance for concrete barriers, and potential problems in performance 
assessments are also identified and discussed. 


18092 (ORNL/ER-199) Groundwater level monitoring sam- 
pling and analysis plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. Oak Ridge National Lab., TN (United States); CDM 
Federal Programs Corp., Oak Ridge, TN (United States). Apr 1994. 
101p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94010812. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Sampling and Analysis Plan addresses groundwater level 
monitoring activities that will be conducted in support of the Envi- 
ronmental Monitoring Plan for Waste Area Grouping (WAG) 6. 
WAG 6 is a shallow-burial land disposal facility for low-level ra- 
dioactive waste at the Oak Ridge National Laboratory, a research 
facility owned by the US Department of Energy and managed by 
Martin Marietta Energy Systems, Inc. Groundwater level monitoring 
will be conducted at 129 sites within the WAG. All of the sites will 
be manually monitored on a semiannual basis. Forty-five of the 
128 wells, plus one site in White Oak Lake, will also be equipped 
with automatic water level monitoring equipment. The 46 sites are 
divided into three groups. One group will be equipped for continu- 
ous monitoring of water level. conductivity, and temperature. The 
other two groups will be equipped for continuous monitoring of wa- 
ter level only. The equipment will be rotated between the two 
groups. The data collected from the water level monitoring will be 
used to support determination of the contaminant flux at WAG 6. 


18093 (ORNL/FTR-4921) Travel to Austria to participate in 
the IAEA’s Seminar on Developments in Radioactive Waste 
Transport: Foreign trip report, February 21-25, 1994. Pope, 
R.B. Oak Ridge National Lab., TN (United States). 14 Mar 1994. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94008749. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in and presented two papers at an In- 
ternational Agency (IAEA)-sponsored Seminar on Developments in 
Radioactive Waste Transport, which was convened with a major 
purpose of defining the characteristics of radioactive materials and 
waste which are expected to be transported in the future world- 
wide. The seminar was also convened to provide an open forum 
for discussing issues relating to the IAEA’s Regulations for the 
Safe Transport of Radioactive Material (Safety Series No. 6). This 
seminar resulted in 40 papers being presented by participants from 
16 countries and 2 international organizations. One major result of 
the presentations made by Mr. Pope was that the US Department 
of Energy-Headquarters (DOE-HQ) personne! became more aware 
of the issues facing them in performing future environmental 
restoration and waste management activities and that, as a result, 
Mr. Pope was requested to prepare and submit to EM-56 a pro- 
posal for addressing low-level waste issues relating to packaging 
and transportation of these materials. 


18094 (ORNL/M-2751/ES) Oak Ridge National Laboratory 
Technology Logic Diagram: Executive Summary. Oak Ridge K- 
25 Site, TN (United States). 30 Jun 1993. 110p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE93016143. Source: OSTI; NTIS; 
GPO Dep. 

This executive summary contains a description of the logic 
diagram format; some examples from the diagram (Vol. 2) and as- 
sociated technology evaluation data sheets (Vol. 3); a complete 
(albeit condensed) listing of the RA, D&D, and WM problems at 
ORNL; and a complete listing of the technology rankings for all the 
areas covered by the diagram. 


18095 (ORNL/M-2751/l) Oak Ridge National Laboratory 
Technology Logic Diagram: Indexes. Oak Ridge K-25 Site, TN 
(United States). Sep 1993. 142p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94009871. Source: OSTI; NTIS; GPO Dep. 





The Decontamination and Decommissioning (D&D) Index pro- 
vides a comprehensive list of site problems, problem area/ 
constituents, remedial technologies, and regulatory terms dis- 
cussed in the D&D sections of the Oak Ridge National Laboratory 
Technology Logic Diagram. All entries provide specific page num- 
bers, or cross-reference entries that provide specific page 
numbers, in the D&D volumes (Vol. 1, Pt. A; Vol. 2, Pt. A; and ap- 
propriate parts of Vol. 3). The Oak Ridge National Laboratory 
Technology (TLD) was developed to provide a decision-support tool 
that relates environmental restoration (ER) and waste management 
(WM) problems at Oak Ridge National Laboratory (ORNL) to po- 
tential technologies that can remediate these problems. The TLD 
identifies the research, development, demonstration, testing, and 
evaluation needed to develop these technologies to a state that al- 
lows technology transfer and application to decontamination and 
decommissioning (D&D), remedial action (RA) and WM activities. It 
is essential that follow-on engineering studies be conducted to 
build on the output of this project. These studies will begin by se- 
lecting the most promising technologies identified in the TLD and 
finding an optimum mix of technologies that will provide a socially 
acceptable balance between cost and risk. 


18096 (ORNL/M-2751/V1/Pt.A) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 1, Technology 
Evaluation: Part A, Decontamination and Decommissioning. 
Oak Ridge K-25 Site, TN (United States). Sep 1993. 180p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93016144. Source: OSTI; 
NTIS; GPO Dep. 

The Strategic Roadmap for the Oak Ridge Reservation is a gen- 
eralized planning document that identifies broad categories of 
issues that keep ORNL outside full compliance with the law and 
other legally binding agreements. Possible generic paths to compli- 
ance, issues, and the schedule for resolution of the issues one 
identified. The role of the Oak Ridge National Laboratory Technol- 
ogy Logic Diagram (TLD) is then to identify specific site issues 


(problems), identify specific technologies that can be brought to 
bear on the issues, and assess the current status and readiness of 
these remediation technologies within the constraints of the sched- 


ule commitment. Regulatory requirements and commitments 
contained in the Strategic Roadmap for the Oak Ridge Reservation 
are also included in the TLD as constraints to the application of 
immature technological solutions. Some otherwise attractive tech- 
nological solutions may not be employed because they may not be 
deployable on the schedule enumerated in the regulatory agree- 
ments. The roadmap for ORNL includes a list of 46 comprehensive 
logic diagrams for WM of low-level, radioactive-mixed, hazardous, 
sanitary and industrial. and TRU waste. The roadmapping process 
gives comparisons of the installation as it exists to the way the in- 
Stallation should exist under full compliance. The identification of 
the issues is the goal of roadmapping. This allows accurate and 
timely formulation of activities. 


18097 (ORNL/M-2751/V1/Pt.C) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 1, Technology 
Evaluation: Part C, Waste Management. Oak Ridge K-25 Site, 
TN (United States). Sep 1993. 220p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93016146. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents activities at ORNL including waste man- 
agement and remedial action at the site; also waste processing 
and disposal; robotics and automation of the laboratory; and regu- 
latory compliance. 


18098 (ORNL/M-2751/V2/Pt.A) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 2, Technology Logic 
Diagram: Part A, Decontamination and Decommissioning. Oak 
Ridge K-25 Site, TN (United States). Sep 1993. 240p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE93016147. Source: OSTI; NTIS; 
GPO Dep. 

This report documents activities of decontamination and decom- 
missioning at ORNL. Topics discussed include general problems, 
waste types, containment, robotics automation and decontamina- 
tion processes. 
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18099 (ORNL/M-3199) Active sites environmental monitor- 
ing Program - Program Plan: Revision 2. Morrissey, C.M.; 
Hicks, D.S.; Ashwood, T.L.; Cunningham, G.R. Oak Ridge National 
Lab., TN (United States). May 1994. 75p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94011601. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4267. 

The Active Sites Environmental Monitoring Program (ASEMP), 
initiated in 1989, provides early detection and performance moni- 
toring of active low-level-waste (LLW) and transuranic (TRU) waste 
facilities at Oak Ridge National Laboratory (ORNL). Several 
changes have recently occurred in regard to the sites that are cur- 
rently used for waste storage and disposal. These changes require 
a second set of revisions to the ASEMP program plan. This docu- 
ment incorporates those revisions. This program plan presents the 
organization and procedures for monitoring the active sites. The 
program plan also provides internal reporting levels to guide the 
evaluation of monitoring results. 


18100 (ORNL/TM-12715) Program management plan for 
development, demonstration, testing, and evaluation efforts 
associated with Oak Ridge Reservation’s Land Disposal Re- 
strictions Federal Facility Compliance Agreement. Conley, T.B. 
Oak Ridge National Lab., TN (United States). Apr 1994. 76p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94010930. Source: 
OST}; NTIS; INIS; GPO Dep. 

This program management plan covers the development, 
demonstration, testing, and evaluation efforts necessary to identify 
treatment methods for all the waste listed in Appendix B of the 
ORR's LDR/FFCA as well as any new wastes which meet Appen- 
dix B criteria. To successfully identify a treatment method, at least 
a proof-of-principle level of understanding must be obtained: that 
is, the candidate processes must be demonstrated as effective in 
treating the wastes to the LDR; however, an optimized process is 
not required. Where applicable and deemed necessary and where 
the budgets will support them, pilot-scale demonstrations will be 
pursued. The overall strategy being adopted in this program will be 
composed of the following activities: Scoping of the study; charac- 
terization; development and screening of alternatives; treatability 
investigations; and detailed analysis of alternatives. 


18101 Method for dissolution and stabilization of silica-rich 
fibers. Jantzen, C.M. To Dept. of Energy. 1992. U.S. Patent Appli- 
cation 7-821,653. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE94007357. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method for dissolving silica-rich 
fibers such as borosilicate fibers, fiberglass and asbestos to stabi- 
lize them for disposal. The method comprises (1) immersing the 
fibers in hot, five-weight-percent sodium hydroxide solution until the 
concentration of dissolved silica reaches equilibrium and a only a 
residue is left (about 48 hours), then immersing the residue in hot, 
five-weight-percent nitric acid until the residue dissolves (about 96 
hours). After adjusting the pH of the dissolved fibers to be caustic, 
the solution can then be added to a waste vitrification stream for 
safe disposal. The method is useful in disposing contaminated 
HEME and HEPA filters. 


18102 (PNL-8008) Decontamination solution development 
studies. Allen, R.P.; Fetrow, L.K.; Kjarmo, H.E.; Pool, K.H. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1993. 72p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94001554. Source: 
OST}; NTIS; INIS; GPO Dep. 

This study was conducted for the Westinghouse Hanford Com- 
pany (WHC) by Pacific Northwest Laboratory (PNL) as part of the 
Hanford Grout Technology Program (HGTP). The objective of this 
study was to identify decontamination solutions capable of remov- 
ing radioactive contaminants and grout from the Grout Treatment 
Facility (GTF) process equipment and to determine the impact of 
these solutions on equipment components and disposal options. 
The reference grout used in this study was prepared with simu- 
lated double-shell slurry feed (DSSF) and a dry blend consisting of 
40 wt % limestone flour, 28 wt % blast furnace slag, 28 wt % fly 
ash, and 4 wt % type Ill Portland cement. 
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18103 (PNL-8643) Review of grout particulate-emissions 
methodology: Letter report. Ballinger, M.Y. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94001004. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A model as been developed by Westinghouse Hanford Company 
(Program Release) to estimate the quantity of particulate aerosols 
that would become airborne during the pouring of grout into a stor- 
age vault. Information and equations derived from spill experiments 
were used in the model to determine release fractions. The letter 
report discusses the similarities and differences between the spill 
experiments and the grout vault operations, the applicability of the 
spill equations, and the use of particle depletion models to account 
for the residence time of particles in the grout vault. 


18104 (PNL-8813) Physical and hydraulic properties of 
sediments and engineered materials associated with grouted 
double-shell tank waste disposal at Hanford. Rockhold, M.L.; 
Fayer, M.J.; Heller, P.R. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1993. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94001549. Source: OSTI; NTIS; INIS; GPO Dep. 

Numerical models are used to predict the fate of contaminants in 
the environment for durations of 10,000 years and more. At the 
Hanford Site, these models are being used to evaluate the poten- 
tial health effects and environmental impacts associated with the 
disposal of double-shell tank waste in grouted vaults. These mod- 
els require information on the properties of the earthen and 
manufactured materials that compose the vault system and its sur- 
roundings. This report documents the physical and hydraulic 
properties of the materials associated with burial of grouted doubie- 
shell tank waste at the Hanford Site. 


18105 (PNL-8841) An investigation of bergmounds as 
analogs to erosion control factors on protective barriers. 
Chamness, M.A. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1993. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94001085. Source: OSTI; NTIS; INIS; GPO Dep. 

Included in several of the final disposal strategies proposed in 
the Interim Hanford Waste Management Plan (DOE-RL 1986a) is 
design of a protective barrier to isolate the underlying waste sites 
from the environment. The conceptual protective barrier design re- 
quires a fine-grained sediment to retain precipitation near the top 
of the barrier where evapotranspiration can recycle the moisture 
back into the atmosphere. The design incorporates gravel into the 
topsoil as one way to reduce its erosion. Information is needed to 
determine the optimal ratio of gravel to topsoil needed to reduce 
erosion without significantly reducing evapotranspiration, and its ef- 
fect on erosion. Bergmounds are mounds with a gravelly surface 
that were formed about 13,000 years ago and represent natural 
analogs to the topsoil portion of the protective barrier. The primary 
goal of this study was to identify characteristics of bergmounds and 
the effects of these characteristics, especially the gravelly surface, 
on the amount and rate of erosion. A secondary goal was to apply 
a technique normally used to estimate vegetation cover to measure 
percent gravel cover, and to compare this technique with particle 
size distribution based on weight percent. Four bergmounds were 
investigated for this study, two in a windy site and two in a more 
sheltered site. Each bergmound was sampled in eight locations. 
Two methods were used to estimate the amount of surface gravel: 
the ocular point-intercept method which estimates the percent 
gravel cover, and sieved samples of the surface sediments which 
measure the percent gravel by weight. Holes were dug at each 


bergmound’s eight sampling sites to examine and sample the sub- 
surface sediments. 


18106 (PNL-8846) Underground tank vitrification: A pilot- 
scale in situ vitrification test of a tank containing a simulated 
mixed waste sludge. Thompson, L.E. (Pacific Northwest Lab., 
Richland, WA (United States)); Powell, T.D.; Tixier, J.S.; Miller, 
M.C.; Owezarski, P.C. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1993. 110p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94009006. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report documents research on sludge vitrification. The first 
pilot scale in-situ vitrification test of a simulated underground tank 
was successfully completed by researchers at Pacific Northwest 
Laboratory. The vitrification process effectively immobilized the vast 
majority of radionuclides simulants and toxic metals were retained 
in the melt and uniformly distributed throughout the monolith. 


18107 (PNL-8871) Organic layer sampling for SST 241-C- 
103 background, and Data Quality Objectives, and analytical 
plan. Wood, T.W.; Willingham, C.E.; Campbell, J.A. Pacific North- 
west Lab., Richland, WA (United States). Aug 1993. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94001555. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A layer of organic material floating on the surface of the high 
level radioactive waste in single-shell tank 241-C-103 has been de- 
clared an Unreviewed Safety Question (USQ). This designation is 
motivated by concern that a “pool fire” in this layer could release 
radioactive material from the tank. This layer is believed to consist 
largely of Tri-Butyl Phosphate (TBP) and Normal Paraffin Hydrocar- 
bon (NPH), but its composition is not known definitively. Resolution 
of this USQ hinges on a more complete and detailed understand- 
ing of the flammability potential of this layer and vapors that could 
evolve from it, and to a lesser extent on the propagation and ener- 
getics of such a pool ire if initiated, and the source-term associated 
with a release event following a pool fire. This increased under- 
standing of the risk posed by this layer in turn requires better 
information on its composition. This report documents a Data Qual- 
ity Objectives (DQO) study conducted to define this information in 
detail. 


18108 (PNL-8904) Conceptual Site Treatment Plan Labore- 
tory for Energy-Related Health Research Environmental 
Restoration Project. Chapman, T.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 266p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94004220. Source: OSTI; NTIS; INIS; GPO Dep. 

The Federal Facilities Compliance Act (the Act) of 1992 waives 
sovereign immunity for federal facilities for fines and penalties un- 
der the provisions of the Resource Recovery and Conservation 
Act, state, interstate, and local hazardous and solid waste manage- 
ment requirements. However, for three years the Act delays the 
waiver for violations involving US Department of Energy (DOE) 
facilities. The Act, however, requires that the DOE prepare a Con- 
ceptual Site Treatment Plan (CSTP) for each of its sites that 
generate or store mixed wastes (MWs). The purpose of the CSTP 
is to present DOE's preliminary evaluations of the development of 
treatment capacities and technologies for treating a site’s MW. This 
CSTP presents the preliminary capacity and technology evaluation 
for the Laboratory for Energy-Related Health Research (LEHR). 
The five identified MW streams at LEHR are evaluated to the ex- 
tent possible given available information. Only one MW stream is 
sufficiently well defined to permit a technology evaluation to be per- 
formed. Two other MW streams are in the process of being 
characterized so that an evaluation can be performed. The other 
two MW streams will be generated by the decommissioning of in- 
active facilities onsite within the next five years. 


18109 (PNL-9063) Computer modeling of jet mixing in 
INEL waste tanks. Meyer, P.A. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1994. 94p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94008964. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study is to examine the feasibility of using 
submerged jet mixing pumps to mobilize and suspend settied 
sludge materials in INEL High Level Radioactive Waste Tanks. 
Scenarios include removing the heel (a shallow liquid and sludge 
layer remaining after tank emptying processes) and mobilizing and 
suspending solids in full or partially full tanks. The approach used 
was to (1) briefly review jet mixing theory, (2) review erosion 
literature in order to identify and estimate important sludge charac- 
terization parameters (3) perform computer modeling of submerged 
liquid mixing jets in INEL tank geometries, (4) develop analytical 
models from which pump operating conditions and mixing times 
can be estimated, and (5) analyze model results to determine 





overall feasibility of using jet mixing pumps and make design rec- 
ommendations. 


18110 (PNL-9403) Waste Tank Organic Safety Project: 
Analysis of liquid samples from Hanford waste tank 241-C-103. 
Pool, K.H.; Bean, R.M. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1994. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94010753. Source: OSTI; NTIS; INIS; GPO Dep. 

A suite of physical and chemical analyses has been performed 
in support of activities directed toward the resolution of an Unre- 
viewed Safety Question concerning the potential for a floating 
organic layer in Hanford waste tank 241-C-103 to sustain a pool 
fire. The analysis program was the result of a Data Quality Objec- 
tives exercise conducted jointly with staff from Westinghouse 
Hanford Company and Pacific Northwest Laboratory (PNL). The or- 
ganic layer has been analyzed for flash point, organic composition 
including volatile organics, inorganic anions and cations, radionu- 
clides, and other physical and chemical parameters needed for a 
safety assessment leading to the resolution of the Unreviewed 
Safety Question. The aqueous layer underlying the floating organic 
material was also analyzed for inorganic, organic, and radionuclide 
composition, as well as other physical and chemical properties. 
This work was conducted to PNL Quality Assurance impact level III 
standards (Good Laboratory Practices). 


18111 (PNL-SA-22809) Discussion of the paper “the use 
of conditional simulation in nuclear waste site performance 
assessment,” by Carol A. Gotway. Gilbert, R.O.; Doctor, P.G. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1993. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9308107-5: Joint American 
Statistical Association (ASA), Institute of Mathematics Statistics 
and Biometric Society conference, San Francisco, CA (United 
States), 8-12 Aug 1993). Order Number DE94004775. Source: 
OSTI; NTIS; GPO Dep. 

First, we applaud Dr. Gotway for seeking via her paper to ex- 
pose a wider audience of statisticians to the many interesting and 
challenging modeling and statistical problems in the environmental 
area. This well-written paper effective explains the WIPP and the 
context of the analysis. Dr. Gotway’s paper describes a geostatisti- 
cal conditional simulation approach combined with deterministic 
modeling to estimate the cumulative distribution function (cdf) of 
groundwater travel time (GWTT), information that is needed for 
estimating the cumulative release of nuclear waste from the reposi- 
tory. We begin our discussion with comments and questions on 
modeling aspects of Dr. Gotway’s paper. Then we discuss uncer- 
tainty and sensitivity analyses and some of the problems inherent 
with implementing those techniques including correlations, elicita- 
tion of expert opinion, and planning to achieve specified Data 
Quality Objectives (DQOs). 


18112 (PNL-SA-22895) Mixed waste and waste minimiza- 
tion: The effect of regulations and waste minimization on the 
laboratory. Dagan, E.B. (USDOE, Washington, DC (United 
States)); Selby, K.B. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-930873— 
31: 2. international mixed waste symposium, Baltimore, MD 
(United States), 17-20 Aug 1993). Order Number DE94004590. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site is located in the State of Washington and is 
subject to state and federal environmental regulations that hamper 
waste minimization efforts. This paper addresses the negative ef- 
fect of these regulations on waste minimization and mixed waste 
issues related to the Hanford Site. Also, issues are addressed con- 
cerning the regulations becoming more lenient. In addition to field 
operations, the Hanford Site is home to the Pacific Northwest Lab- 
oratory which has many ongoing waste minimization activities of 
particular interest to laboratories. 


18113 (PNL-SA-22948) Destruction of nuclear graphite us- 
ing closed chamber incineration. Senor, D.J. (Pacific Northwest 
Lab., Richland, WA (United States)); Hollenberg, G.W.; Morgan, 
W.C.; Marianowski, L.G. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. 20p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC06-76RL01830. (CONF- 
940204-7: 123. annual meeting of the Minerals, Metals and 
Materials Society, San Francisco, CA (United States), 27 Feb - 3 
mar 1994). Order Number DE94008048. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Closed chamber incineration (CCl) is a novel technique by which 
irradiated nuclear graphite may be destroyed without the risk of ra- 
dioactive cation release into the environment. The process utilizes 
an enclosed combustion chamber coupled with molten carbonate 
fuel cells (MCFCs). The transport of cations is intrinsically sup- 
pressed by the MCFCs, such that only the combustion gases are 
conducted through for release to the environment. An example CCI 
design was developed which had as its goal the destruction of 
graphite fuel elements from the Fort St. Vrain reactor (FSVR). By 
employing CCl, the volume of high level waste from the FSVR will 
be reduced by approximately 87 percent. Additionally, the incinera- 
tion process will convert the SiC coating on the FSVR fuel particles 
to SiOz, thus creating a form potentially suitable for direct incorpo- 
ration in a vitrification process stream. The design is compact, 
efficient, and makes use of currently available technology. 


18114 (PNL-SA-23181) Preliminary conceptual design for 
the destruction of organic/ferrocyanide constituents in the 
Hanford tank waste with low-temperature hydrothermal pro- 
cessing. Schmidt, A.J. (Pacific Northwest Lab., Richland, WA 
(United States)); Jones, E.0.; Orth, R.J.; Cox, J.L.; Elmore, M.E.; 
Neuenschwander, G.G.; Hart, T.R.; Meng, C.D. Pacific Northwest 
Lab., Richiand, WA (United States). May 1993. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94008733. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Hydrothermal processing (HTP) is a thermal-chemical processing 
method that can be employed to destroy organic and ferrocyanide 
constituents in Hanford tank waste by using the abundant existing 
oxidants in the tank waste such as nitrite and nitrate. Use- 
temperature HTP effectively destroys organics at temperatures 
from 250°C to 400°C to eliminate safety hazards and improve fur- 
ther processing. This proposal describes a conceptual design of a 
low-temperature HTP system (including a preliminary flow diagram 
and plot plan, equipment descriptions and sizes, utility require- 
ments, and costs); the experimental work supporting this effort at 
Pacific Northwest Laboratory (PNL); the reaction chemistry and ki- 
netics; the technical maturity of the process; and a preliminary 
assessment of maintenance, operation, and safety of a system. Ni- 
trate destruction using organic reductants is also described. The 
low-temperature hydrothermal program at PNL was initiated in Jan- 
uary 1993. It is part of an overall program to develop organic 
destruction technologies, which was originally funded by Hanford’s 
Tank Waste Remediation System program and then was trans- 
ferred to the Initial Pretreatment (IPM) project. As described in the 
document, low-temperature HTP (1) meets or exceeds system re- 
quirements in organic, ferrocyanide, and nitrate destruction, and 
processing rate; (2) is technically mature with little additional tech- 
nology development required; (3) is a simple process with good 
operational reliability; (4) is flexible and can be easily integrated in 
the system; (5) has reasonable costs and utility requirements; and 
(6) is safe and environmentally-benign. 


18115 (PNL-SA-23357) Radioactive waste vitrification off- 
gas analysis proposal. Nelson, C.W.; Morrey, E.V. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94004600. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Further validation of the Hanford Waste Vitrification Plant 
(HWVP) feed simulants will be performed by analyzing offgases 
during crucible melting of actual waste glasses and simulants. The 
existing method of vitrifying radioactive laboratory-scale samples 
will be modified to allow offgas analysis during preparation of glass 
for product testing. The analysis equipment will include two gas 
chromatographs (GC) with thermal conductivity detectors (TCD) 
and one NO/NO, analyzer. This equipment is part of the radioac- 
tive formating offgas system. The system will provide real-time 
analysis of Hz, O2, No, NO, N20, NO2, CO, COz, H2O, and SOz. 
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As with the prior melting method, the product glass will be compati- 
ble with durability testing, i.e., Product Consistency Test (PCT) and 
Material Characterization Center (MCC-1), and crystallinity analy- 
sis. Procedures have been included to ensure glass homogenei 
and quenching. The radioactive glass will be adaptable to Fe**/ 
xFe measurement procedures because the atmosphere above the 
melt can be controlled. The 325 A-hot cell facility is being estab- 
lished as the permanent location for radioactive offgas analysis 
during formating, and can be easily adapted to crucible mett tests. 
The total costs necessary to set up and perform offgas measure- 
ments on the first radioactive core sample is estimated at $115K. 
Costs for repeating the test on each additional core sample are es- 
timated to be $60K. The schedule allows for performing the test on 
the next available core sample. 


18116 (RFP-4758) A decision analysis method for selec- 
tion of waste minimization process options for TRU mixed 
material at Rocky Flats. Williams, R.E.; Dustin, D.F. EG and G 
Rocky Flats, Inc., Golden, CO (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-90DP62349. (CONF-940225-3: Waste management '94, 
Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94006184. Source: OSTI; NTIS; INIS; GPO Dep. 

When piutonium production operations were halted at the Rocky 
Flats Plant, there remained a volume of material that was retained 
in order that its plutonium content could be reclaimed. This mate- 
rial, known as residue, is transuranic and mixed transuranic 
material with a plutonium content above what was called the “eco- 
nomic discard limit,” or EDL. The EDL was defined in terms of 
each type of residue material, and each type of material is given 
an Item Description Code, or IDC. Residue IDCs have been 
grouped into general category descriptions which include plutonium 
(Pu) nitrate solutions, Pu chloride solutions, salts, ash, metal, 
filters, combustibles, graphite, crucibles, glass, resins, gloves, fire- 
brick, and sludges. Similar material exists both below and above 
the EDL, with material with the (previous) economic potential for 
reclamation of plutonium classified as residue. 


18117 (RFP-4806) The Rocky Flats Plant Waste Stream 
and Residue Identification and Characterization Program (WS- 
RIC): Progress and achievements. Ideker, V.L. (EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant); Doyle, 
G.M. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. (CONF- 
940225—4: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94006193. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Waste Stream and Residue Identification and Characteriza- 
tion (WSRIC) Program, as described in the WSRIC Program 
Description delineates the process knowledge used to identify and 
characterize currently-generated waste from approximately 5404 
waste streams originating from 576 processes in 288 buildings at 
Rocky Flats Plant (RFP). Annual updates to the WSRIC documents 
are required by the Federal Facilities Compliance Agreement be- 
tween the US Department of Energy, the Colorado Department of 
Health and the Environmental Protection Agency. Accurate deter- 
mination and characterization of waste is a crucial component in 
RFP's waste management strategy to assure compliance with Re- 
source Conservation and Recovery Act (RCRA) storage and 
treatment requirements, as well as disposal acceptance criteria. 
The WSRIC Program was rebaselined in September 1992, and 
serves as the linchpin for documenting process knowledge in 
RFP’s RCRA operating record. Enhancements to the WSRIC in- 
clude strengthening the waste characterization rationale, expanding 
WSRIC training for waste generators, and incorporating analytical 
information into the WSRIC building books. These enhancements 
will improve credibility with the regulators and increase waste 


generators’ understanding of the basis for credible waste charac- 
terizations. 


18118 (RFP-4807) Polymer solidification of mixed wastes 
at the Rocky Flats Plant. Faucette, A.M.; Logsdon, B.W.; 
Lucerna, J.J.; Yudnich, RJ. EG and G Rocky Flats, Inc., Golden, 
CO (United States). Rocky Flats Plant. [1994]. 10p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-940225-15: Waste management '94, Tucson, 
AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94006473. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant is pursuing polymer solidification as a vi- 
able treatment option for several mixed waste streams that are 
subject to land disposal restrictions within the Resource Conserva- 
tion and Recovery Act provisions. Tests completed to date using 
both surrogate and actual wastes indicate that polyethylene mi- 
croencapsulation is a viable treatment option for several mixed 
wastes at the Rocky Flats Plant, including nitrate salts, sludges, 
and secondary wastes such as ash. Treatability studies conducted 
on actual salt waste demonstrated that the process is capable of 
producing waste forms that comply with all applicable regulatory 
criteria, including the Toxicity Characteristic Leaching Procedure. 
Tests have also been conducted to evaluate the feasibility of 
macroencapsulating certain debris wastes in polymers. Several 
methods and plastics have been tested for macroencapsulation, in- 
cluding post-consumer recycle and regrind polyethylene. 


18119 (RFP—4835) A human factors approach to waste 
form design. Rodriguez, M.A. EG and G Rocky Flats, Inc., 
Golden, CO (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-940553-—37: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94009983. Source: OSTI; NTIS; GPO 
Dep. 

The current study consist of two experiments and an example of 
a revised waste form to demonstrate the necessity of careful form 
design and provide guidance in obtaining accurate information 
through written solicitation of any kind. In Experiment 1, two differ- 
ently designed forms were used to solicit the same list of specific 
information. The data suggest that the more clearly designed form 
significantly produced more of the specific information required 
than the form that just listed the questions. Experiment 2, which is 
to be conducted during the spring semester 1994, is designed to 
address three specific aspects of form design. The results of this 
Experiment 2 will be interpreted and presented at the 1994 Interna- 
tional High-Level Radioactive Waste Management Conference, 
May 22-26. Guidelines and examples of form design are given. 


18120 (RFP-ADD—0029) Hazardous Waste Compliance Pro- 
gram Plan. Potter, G.L.; Holstein, KA. EG and G Rocky Flats, 
Inc., Golden, CO (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
SORF62349. (CONF-9405126-3: EG&G GOCO environmental 
conference, Las Vegas, NV (United States), 10-12 May 1994). Or- 
der Number DE94010304. Source: OSTI; NTIS; GPO Dep. 

The Hazardous Waste Compliance Program Plan (HWCPP) de- 
scribes how the Rocky Flats Plant institutes a more effective waste 
management program designed to achieve and maintain strict ad- 
herence to the Resource Conservation and Recovery Act (RCRA) 
requirements. Emphasis is given to improve integration of line 
operations with programmatic and functional support activities nec- 
essary to achieve physical compliance to RCRA regulated 
equipment, facilities and operations at the floor level. This program 
focuses on specific activities occurring or which need to occur 
within buildings containing RCRA regulated units and activities. 
The plan describes a new approach to achieving and maintaining 
compliance. This approach concentrates authority and accountabil- 
ity for compliance with the line operating personnel, with support 
provided from the programmatic functions. This approach requires 
a higher degree of integration and coordination between operating 
and program support organizations. The principal changes in em- 
phases are; (1) increased line operations involvement, knowledge 
and accountability in compliance activities, (2) improved manage- 
ment systems to identify, correct and/or avoid deficiencies and (3) 
enhanced management attention and employee awareness of com- 
pliance related matters. 


18121 (SAND-92-0119) An experimental comparison of 
laboratory techniques in determining bulk properties of tuffa- 
ceous rocks: Yucca Mountain Site Characterization Project. 
Boyd, P.J. (New England Research, Inc., White River Junction, VT 
(United States)); Martin, R.J. Ill; Price, R.H. Sandia National Labs., 





Albuquerque, NM (United States). Apr 1994. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011000. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Samples of tuffaceous rock were studied as part of the site char- 
acterization for a potential nuclear waste repository at Yucca 
Mountain in southern Nevada. These efforts were scoping in na- 
ture, and their results, along with those of other investigations, are 
being used to develop suitable procedures for determining bulk 
properties of tuffaceous rock in support of thermal and mechanical 
properties evaluations. Comparisons were made between various 
sample preparation, handling, and measurement techniques for 
both zeolitized and nonzeolitized tuff in order to assess their effects 
on bulk property determinations. Laboratory tests included 
extensive drying regimes to evaluate dehydration behavior, the ac- 
quisition of data derived from both gas and water pycnometers to 
compare their suitability in determining grain densities, a compari- 
son of particle size effects, and a set of experiments to evaluate 
whole core saturation methods. The results affirm the added com- 
plexity of these types of measurements where there is a zeolite 
component in the sample mineralogy. Absolute values for the bulk 
properties of zeolitized tuff are immeasurable due to the complex 
nature of their dehydration behavior. However, the results of the 
techniques that were investigated provide a basis for the develop- 
ment of preferred, consistent methods for determining the grain 
density, dry and saturated bulk densities, and porosity of 
tuffaceous rock, including Zeolitic tuff in support of thermal and me- 
chanical properties evaluations. 


18122 (SAND-—93-2240C) Using performance assessment 


for radioactive waste disposal decision making — implementa- 
tion of the methodology into the third performance assessment 
iteration of the Greater Confinement Disposal site. Gallegos, 
D.P. (Sandia National Labs., Albuquerque, NM (United States)); 
Conrad, S.H.; Baer, T.A. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract AC04-76DP00789. (CONF- 
940553-8: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94006583. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy is responsible for the disposal of 
a variety of radioactive wastes. Some of these wastes are prohib- 
ited from shallow land burial and also do not meet the waste 
acceptance criteria for proposed waste repositories at the Waste 
Isolation Pilot Plant (WIPP) and Yucca Mountain. These have been 
termed “special-case” waste and require an alternative disposal 
method. From 1984 to 1989, the Department of Energy disposed 
of a small quantity of special-case transuranic wastes at the 
Greater Confinement Disposal (GCD) site at the Nevada Test Site. 
In this paper, an iterative performance assessment is demonstrated 
as a useful decision making tool in the overall compliance assess- 
ment process for waste disposal. The GCD site has been used as 
the real-site implementation and test of the performance assess- 
ment approach. Through the first two performance assessment 
iterations for the GCD site, and the transition into the third, we 
demonstrate how the performance assessment methodology uses 
probabilistic risk concepts to guide affective decisions about site 
characterization activities and how it can be used as a powerful 
tool in bringing compliance decisions to closure. 


18123 (SAND-94-0138C) Monitored Retrievable Storage/ 
Multi-Purpose Canister analysis: Simulation and economics of 
automation. Bennett, P.C. (Sandia National Labs., Albuquerque, 
NM (United States)); Stringer, J.B. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940553-—12: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94007290. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Robotic automation is examined as a possible alternative to 
manual spent nuclear fuel, transport cask and Multi-Purpose canis- 
ter (MPC) handling at a Monitored Retrievable Storage (MRS) 
facility. Automation of key operational aspects for the MRS/MPC 
system are analyzed to determine equipment requirements, 
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through-put times and equipment costs is described. The economic 
and radiation dose impacts resulting from this automation are com- 
pared to manual handling methods. 


18124 (SKB-TR—92-39) Characterization of crystalline 
rocks in deep boreholes. The Kola, Krivoy Rog and Tyrnauz 
boreholes: NEDRA - scientific industrial company on su- 
perdeep drilling and comprehensive investigation of the earths 
interior. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Dec 1992. 1385p. Order Number 
DE94624777. Source: OSTI; NTIS; INIS. 

SKB studies, as one alternative, the feasibility of disposing of 
spent nuclear fuel in very deep boreholes. As a part of this work 
NEDRA has compiled geoscientific data from three superdeep 
boreholes within the former Soviet Union. The holes considered 
were: the Kola borehole, 12261 m deep and located on the Kola 
Peninsula, the Krivoy Rog borehole, 5000 m deep and located in 
Ukraine, and the Tyrnauz borehole, 4001 m deep and located be- 
tween the Black Sea and the Caspian Sea. These boreholes all 
penetrate crystalline formations, but major differences are found 
when their tectonic environments are compared. Excluding the 
uppermost horizon affected by surface phenomena, data do not in- 
dicate any general correlation between depth and the state of rock 
fracturing, which is instead governed by site specific, lithological 
and tectonical factors. This applies also to fracture zones, which 
are found at similar frequencies at all depths. As opposed to the 
structural data, the hydrogeological and hydrochemical information 
reveals a vertical zonation, with clear similarities between the three 
boreholes. An upper zone with active circulation and fresh or 
slightly mineralized groundwaters reaches down 1000-2000 m. The 
interval from 1000-2000 m down to 4000-5000 m can be character- 
ized as a transition zone with lower circulation rates and gradually 
increasing mineralisation. Below 4000-5000 m, strongly mineralized, 
stagnant, juvenile or metamorphogenic waters are found. Geother- 
mal data verify the existence of this zonation. 28 figs, 30 tabs. 


18125 (SKB-TR-93-23) Accelerator transmutation of 
wastes (ATW) - Prospects and safety. Gudowski, W. (Royal Inst. 
of Tech., Stockholm (Sweden)); Pettersson, Kjell; Thedeen, T. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Nov 1993. 62p. Order Number DE94624774. Source: 
OSTI; NTIS; INIS. 

Accelerator transmutation of nuclear waste (ATW) has during last 
years gained interest as a technologically possible method to trans- 
form radioactive wastes into short-lived or stable isotopes. Different 
ATW-projects are described from the physical and technical point 
of view. The principal sketch of the safety analysis of the ATW-idea 
is given. Due to the very limited technical data for existing ATW- 
projects the safety analysis can cause some risks for the health 
and environmental safety for the closest environment. General pub- 
lic should not be affected. 35 refs, 22 figs, 4 tabs. 


18126 (SKB-TR-93-25) Radially converging tracer test in a 
low-angle fracture zone at the Finnsjoen site, central Sweden. 
The fracture zone project - phase 3. Gustafsson, E. (Geosigma 
AB, Uppsala (Sweden)); Nordqvist, R. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Oct 1993. 250p. 
Order Number DE94624778. Source: OSTI; NTIS; INIS. 
Performance and results of a radially converging tracer test in a 
low-angle major fracture zone in crystalline rock are described. The 
extensive, about 100 m thick, zone 2 was encountered by means 
of borehole investigations at depths ranging from 100 to 250 me- 
tres at the Finnsjon site, central eastern Sweden. The zone studied 
(zone 2) consists of highly conductive, metre thick interconnected 
minor shear and fracture zones (sub-zones) with low conductive 
rock in between. The objective of the tracer test was primarily to 
determine flow and transport characteristics in a major fracture 
zone. Secondly new equipment, experimental design and methods 
of interpretation were developed, tested and improved. The con- 
verging flow field was created by pumping in a central borehole 
from a packed-off interval enclosing the whole thickness of zone 2. 
Tracer breakthrough was registered from all nine injection points, 
with first arrivals ranging from 24 to 3200 hours. Evaluated flow 
and transport parameters included; flow porosity, dispersivity, flow 
wetted surface, fracture aperture and hydraulic conductivity in frac- 
ture flow paths. Directional variations were found in the flow and 
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transport parameters determined, which is concluded to be due to 
heterogeneity and/or anisotropy. This conditions is more pro- 
nounced at depth in zone 2. Results from the tracer test also 
clearly show that the upper boundary of zone 2 is highly conduc- 
tive and consistent over hundreds of metres. Within zone 2, and 
between upper and lower margins, interconnected discrete minor 
shear and fracture zones (sub-zones) constitute flow paths of con- 
siderable variable residence times. The dispersion within the 
sub-zones of zone 2, expressed as Peclet numbers ranged from 
16 to 40. Flow porosity was determined to be 0.001-0.05 in the up- 
per sub-zone and 0.01-0.1 in the intermediate and lower ones and 
flow wetted surface area per volume of rock was calculated to be 
within 1-92 m@/m°. 68 refs, 61 figs, 40 tabs. 


18127 (UCRL-CR-115037) Fire testing of 55 gallon metal 
waste drums for dry waste storage. Hasegawa, H.K. (Lawrence 
Livermore National Lab., CA (United States)); Staggs, K.J.; 
Doughty, S.M. Lawrence Livermore National Lab., CA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Jul 1993. 186p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004353. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary goal of this test program was to conduct a series of 
fire test to provide information on the fire performance of 55 gallon 
metal waste drums used for solid waste disposal at Department Of 
Energy (DOE) facilities. This program was limited in focus to three 
different types of 55 gallon drums, one radiant heat source, and 
one specific fire size. The initial test was a single empty 55 gallon 
drum exposed to a standard ASTME-119 time temperature curve 
for over 10 minutes. The full scale tests involved metal drums ex- 
posed to a 6’ diameter flammable liquid fire for a prescribed period 
of time. The drums contained simulated dry waste materials of 
primarily class A combustibles. The test results showed that a con- 
ventional 55 gallon drum with a jin. bung wouki blow its lid 
consistently. 


18128 (UCRL-ID—111728) Engineering Assessment and 
Certification of integrity of the 177-R2 tank system. Graser, 


D.A. (Science Applications International Corp., San Diego, CA 
(United States)); Schwartz, W.W. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. 71p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DES94009975. Source: OSTI; NTIS; INIS; GPO Dep. 

This Engineering Assessment and Certification of Integrity of 
retention tanks 177-R2U1, 177-R2Al, and 177-R2A2 has been pre- 


pared in response to 40 CFR 265.192(a) and 22 CCR 
66265.192(a) for new tank systems that store hazardous waste 
and have secondary containment. The regulations require that this 
assessment be completed and certified by an independent, quali- 
fied, California-registered professional engineer before the tank 
system is placed in use as a hazardous waste storage tank sys- 
tem. The technical assessments for the 177-R2UI, 177-R2A1, and 
177-R2A2 tank systems have been reviewed by an independent, 
qualified, California-registered professional engineer, who has certi- 
fied that the tank systems have sufficient structural integrity, are 
acceptable for transferring and storing hazardous waste, are com- 
patible with the stored waste, and the tanks and containment 
system are suitably designed to achieve the requirements of the 
applicable regulations so they will not collapse, rupture, or fail. This 
document will be kept on file by the Lawrence Livermore National 
Laboratory (LLNL) Environment Protection Department. 


18129 (UCRL-ID-111776) Closure report for underground 
storage tank 141-R3U1 and its associated underground piping. 
Mallon, B.J.; Blake, R.G. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 121p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94011630. Source: OSTI; NTIS; INIS; GPO Dep. 
Underground storage tank UST 141-R3U1 at Lawrence Liver- 
more National Laboratory (LLNL), was registered with the State 
Water Resources Control Board on June 27, 1984. This tank sys- 
tem consisted of a concrete tank, lined with polyvinyl chloride, and 
approximately 100 feet of PVC underground piping. UST 141-R3U1 
had a capacity of 450 gallons. The underground piping connected 
three floor drains and one sink inside Building 141 to UST 141- 
R3U1. The wastewater collected in UST 141-R3U1 contained 
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organic solvents, metals, and inorganic acids. On November 30, 
1987, the 141-R3U1 tank system failed a precision tank test. The 
141-R3U1 tank system was subsequently emptied and removed 
from service pending further precision tests to determine the loca- 
tion of the leak within the tank system. A precision tank test on 
February 5, 1988, was performed to confirm the November 30, 
1987 test. Four additional precision tests were performed on this 
tank system between February 25, 1988, and March 6, 1988. The 
leak was located where the inlet piping from Building 141 pene- 
trates the concrete side of UST 141-R3U1. The volume of 
wastewater that entered the backfill and soil around and/or be- 
neath UST 141-R3U1 is unknown. On December 13, 1989, the 
LLNL Environmental Restoration Division submitted a plan to close 
UST 141-R3U1 and its associated piping to the Alameda County 
Department of Environmental Health. UST 141-R3U1 was closed 
as an UST, and shall be used instead as additional secondary con- 
tainment for two aboveground storage tanks. 


18130 (UCRL-ID—114739) The role of multiple barriers in 
assuring waste package reliability: Yucca Mountain Project. 
Bradford, R.M. Lawrence Livermore National Lab., CA (United 
States). Aug 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94007845. Source: OSTI; NTIS; INIS; GPO Dep. 

Yucca Mountain in southwestern Nevada is being studied as a 
potential repository site for the permanent storage of high-level nu- 
clear waste. Regulators have set performance standards that the 
potential repository must meet in order to obtain regulatory ap- 
proval. Nuclear Regulatory Commission (NRC) regulations state 
that containment of radioactivity must be “substantially complete” 
for the first 1000 years after closure of the facility. Thereafter, the 
acceptable annual limit on releases is 1/100,000 of each radionu- 
clide remaining in the inventory after 1000 years. To demonstrate 
that the potential facility is in compliance with the regulations, it is 
necessary to obtain some understanding of the probability distribu- 
tion of the cumulative quantity of releases by certain time points. 
This paper will discuss the probability distribution of waste con- 
tainer lifetimes and how the understanding of this distribution will 
play a role in finding the distribution of the release quantities over 
time. It will be shown that, for reasonable assumptions about the 
process of barrier failure, the reliability of a multiple-barrier con- 
tainer can be achieved and demonstrated much more readily than 
a container consisting of a single barrier. The discussion will focus 
primarily on the requirement of substantially complete containment 
for the first 1000 years. 


18131 (UCRL-ID-115788) An estimate of chiorine-induced 
volatilities of actinides in the Rocky Flats Plant Fluidized Bed 
Incinerator. Krikorian, O.H.; Ebbinghaus, B.B.; Adamson, M.G. 
Lawrence Livermore National Lab., CA (United States). Dec 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94007759. Source: 
OSTI; NTIS; GPO Dep. 

An estimate is made of the effects of chlorine on volatilization of 
actinides during combustion in the RFP Fluidized Bed Incinerator. 
The volatile species are assumed to be UO2Cla(g), PuO2Clo(g), 
and AmO2Cip(g). Available thermodynamic data are used to calcu- 
late vapor pressures of UO2Clo(g). Recent thermodynamic data on 
PuO2(OH)2(g) volatilities are used to provide predictive thermody- 
namic data for PuOzClo(g). The AmO2Cio(g) vapor pressure is 
assumed to be the same as the PuO2Clo(g) vapor pressure but re- 
duced by the AmOz(s) mole fraction in PuO.(s). Assuming that 
chlorine in the waste produces an HCI(G) pressure of 10-* atm in 
the combustion chamber, the actinide volatilization rates in the off- 
gas are calculated to be of 1.5 g/y U, 22 ug/y Pu, and 4.4 ng/y Am. 


18132 (UCRL-ID—116188) Mixed waste management facility 
FY94 plan. Streit, R. Lawrence Livermore National Lab., CA 
(United States). Jan 1994. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94008278. Source: OSTI; NTIS; GPO Dep. 

This document is a progress report detailing the different aspects 
of the project plan. Included are the topics of quality assurance, 
safety and cost as they relate to the processing and storage of 
hazardous materials and radioactive waste. 





18133 (UCRL-JC—115724) Characterization of waste drums 
using nonintrusive NDE/NDA methods. Martz, H.E.; Roberson, 
G.P.; Azevedo, S.G.; Ryon, R.W. Lawrence Livermore National 
Lab., CA (United States). Dec 1993. 1383p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940165—1: Symmposium on hazardous materials, identifi- 
cation, handling and management, Arzamas-16 (Russian 
Federation), 25 Jan - 2 feb 1994). Order Number DE94007070. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Characterization of mixed (radioactive and hazardous) wastes re- 
quires that all hazardous (e.g., heavy metals, volatile organic 
compounds-VOCs-and non-VOCs) and non-conforming materials 
(e.g. free liquids and pressurized containers) be identified, and that 
the identity and strengths of intrinsic radioactive sources be deter- 
mined accurately. Comprehensive and accurate nondestructive 
evaluation (NDE) and nondestructive assay (NDA) methods can be 
used in this identification and determination process. With accurate 
quantitative data, wastes would be properly characterized and then 
discarded in the safest and most cost-effective manner without any 
need to open the waste container. 


18134 (UCRL-JC—115798) The impact of repository heat on 
hydrological behavior at Yucca Mountain. Buscheck, T.A.; Nitao, 
J.J. Lawrence Livermore National Lab., CA (United States). Jan 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940553-9: International 
high-level radioactive waste management conference, Las Vegas, 
NV (United States), 22-26 May 1994). Order Number DE94006658. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the role of radioactive heat-of-decay in the 
the performance of the Yucca Mountain Facility. Waste package 
and waste form degradation due to water contact is described. 


18135 (UCRL-JC—116132) Constraints on the affinity term 
for modeling long-term glass dissolution rates. Bourcier, W.L.; 
Carroll, S.A.; Phillips, B.L. Lawrence Livermore National Lab., CA 


(United States). Nov 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48 ; W-31109- 


ENG-38. (CONF-931108-100: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94011740. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Predictions of long-term glass dissolution rates are highly depen- 
dent on the form of the affinity term in the rate expression. 
Analysis of the quantitative effect of saturation state on glass dis- 
solution rate for CSG glass (a simple analog of SRL-165 glass), 
shows that a simple (1-Q/K) affinity term does not match experi- 
mental results. Our data at 100°C show that the data is better fit 
by an affinity term having the form (1 — (Q/K)'/c) where o = 10. 


18136 (WHC-EP-0182-69) Tank farm surveillance and 
waste status summary report for December 1993. Hanion, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
164p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94011395. 
Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. This report provides data on 
each of the existing 177 large underground waste storage tanks 
and 49 smaller catch tanks and special 9 surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is intended to meet the 
requirement of U.S. Department of Energy-Richiand Operations Of- 
fice Order 5820.2A, Chapter |, Section 3.e. (8) (DOE-RL, 1990, 
Radioactive Waste Management, U.S. Department of Energy- 
Richland Operation Office, Richland, Washington) requiring the 
reporting of waste inventories and space utilization for Hanford 
Tank Farm Tanks. 


18137 (WHC-EP-0436-Rev.1) Action plan for response to 
abnormal conditions in Hanford high level radioactive liquid 
waste storage tanks containing flammable gases: Revision 1. 
Sherwood, D.J. Westinghouse Hanford Co., Richland, WA (United 
States). Mar 1994. 34p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC06-87RL10930. Order Number 
DE94011394. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive liquid waste tends to produce hydrogen as a result 
of the interaction of gamma radiation and water. In tanks contain- 
ing organic chelating agents, additional hydrogen gas as well as 
nitrous oxide and ammonia can be produced by thermal and 
radiolytic decomposition of these organics. Several high-level ra- 
dioactive liquid waste storage tanks, located underground at the 
Hanford Site, contain waste that retains the gases produced in 
them until large quantities are released rapidly to the tank vapor 
space. Tanks filled to near capacity have relatively little vapor 
space; therefore, if the waste suddenly releases a large amount of 
hydrogen and nitrous oxide, a flammable gas mixture may result. 
The most notable waste tank with a flammable gas problem is tank 
241-SY-101. Waste in this tank has occasionally released enough 
flammable gas to burn if an ignition source had been present inside 
of the tank. Several other waste tanks exhibit similar behavior to a 
lesser magnitude. Administrative controls have been developed to 
assure that these Flammable Gas Watch List tanks are safely 
maintained. Responses have also been developed for off-normal 
conditions which might develop in these tanks. In addition, scien- 
tific and engineering studies are underway to further understand 
and mitigate the behavior of the Flammable Gas Watch List tanks. 


18138 (WHC-EP—0696) Characterization of past and 
present waste streams from the 325 Radiochemistry Building. 
Pottmeyer, J.A. (Los Alamos Technical Associates, Kennewick, WA 
(United States)); Weyns-Rollosson, M.|.; Dicenso, K.D.; DeLorenzo, 
D.S.; Duncan, D.R. Westinghouse Hanford Co., Richland, WA 
(United States); Los Alamos Technical Associates, Kennewick, WA 
(United States). Dec 1993. 592p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94005504. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to characterize, as far as possible, 
the solid waste generated by the 325 Radiochemistry Building 
since its construction in 1953. Solid waste as defined in this docu- 
ment is any containerized or self-contained material that has been 
declared waste. This characterization is of particular interest in the 
planning of transuranic (TRU) waste retrieval operations including 
the Waste Receiving and Processing (WRAP) Facility. Westing- 
house Hanford Company (Westinghouse Hanford) and Battelle 
Pacific Northwest Laboratory (PNL) activities at Building 325 have 
generated approximately 4.4% and 2.4%, respectively, of the total 
volume of TRU waste currently stored at the Hanford Site. 


18139 (WHC-EP-0728) Ferrocyanide Safety Program: Data 
requirements for the ferrocyanide safety issue developed 
through the data quality objectives (DQO) process. Buck, J.W. 
(Pacific Northwest Lab., Richland, WA (United States)); Anderson, 
C.M.; Pulsipher, B.A.; Toth, J.J.; Turner, P.J.; Cash, R.J.; Dukelow, 
G.T.; Meacham, J.E. Westinghouse Hanford Co., Richland, WA 
(United States). Dec 1993. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94005976. Source: OSTI; NTIS; INIS; GPO Dep. 

This document records the data quality objectives (DQO) pro- 
cess applied to the Ferrocyanide Waste Tank Safety Issue at the 
Hanford Site by the Pacific Northwest Laboratory and Westing- 
house Hanford Company. Specifically, the major recommendations 
and findings from this Ferrocyanide DQO process are presented so 
that decision makers can determine the type, quantity, and quality 
of data required for addressing tank safety issues. The decision 
logic diagrams and error tolerance equations also are provided. Fi- 
nally, the document includes the DQO sample-size formulas for 
determining specific tank sampling requirements. 


18140 (WHC-EP-0733) Tank waste processing and dis- 
posal technology development data summary. Cruse, J.M. 
(Westinghouse Hanford Co., Richland, WA (United States)); 
McGinnis, C.P. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94009753. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy's Waste Management and Tech- 
nology Development Programs are engaged in a number of 
projects to develop, demonstrate, test, and evaluate new technolo- 
gies to support the clean-up and site remediation of more than 300 
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underground storage tanks containing over 381,000 cubic meters 
(100 million gallons) of radioactive mixed waste. Significant devel- 
opment is needed within primary processing functions and in 
determining an overall bounding strategy. This document is a first 
attempt to summarize the overall strategy and show technology de- 
velopment activities within the strategy. It is intended to serve as 
an information resource to support understanding, decision making 
and integration of multiple program technology development activi- 
ties. Recipients are encouraged to provide comments and input to 
the authors for incorporation in future revisions. 


18141 (WHC-EP-—0734-Rev.1) Tank 24-C-103 headspace 
flammability: Revision 1. Huckaby, J.L. Westinghouse Hanford 
Co., Richland, WA (United States). May 1994. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94011393. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Information regarding flammable vapors, gases, and aerosols is 
presented and interpreted to help resolve the tank 241-C-103 
headspace flammability issue. Analyses of recent vapor and liquid 
samples, as well as visual inspections of the tank headspace, are 
discussed in the context of tank dynamics. Concern that the 
headspace of tank 241-C-103 may contain a flammable mixture of 
organic vapors and an aerosol of combustible organic liquid 
droplets arises from the presence of a layer of organic liquid in the 
tank. This organic liquid is believed to have originated in the 
plutonium-uranium extraction (PUREX) process, having been 
stored initially in tank 241-C-102 and apparently transferred to tank 
241-C-103 in 1975 (Carothers 1988). Analyses of samples of the 
organic liquid collected in 1991 and 1993 indicate that the primary 
constituents are tributyl phosphate (TBP) and several semivolatile 
hydrocarbons (Prentice 1991, Pool and Bean 1994). This is consis- 
tent with the premise that the organic waste came from the 
PUREX process, because the PUREX process used a solution of 
TBP in a diluent composed of the n-C,;Ho4 to n-C,5H32 normal 
paraffinic hydrocarbons (NPH). 


18142 (WHC-MR-0289-Rev.3) Documentation of Hanford 
Site independent review of the Hanford Waste Vitrification 
Piant Preliminary Safety Analysis Report: Revision 3. Herborn, 
D.I. Westinghouse Hanford Co., Richland, WA (United States). Nov 
1993. 298p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94009388. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company (WHC) is the Integrating Con- 
tractor for the Hanford Waste Vitrification Plant (HWVP) Project, 
and as such is responsible for preparation of the HWVP Prelimi- 
nary Safety Analysis Report (PSAR). The HWVP PSAR was 
prepared pursuant to the requirements for safety analyses con- 
tained in US Department of Energy (DOE) Orders 4700.1, Project 
Management System (DOE 1987); 5480.5, Safety of Nuclear Facil- 
ities (DOE 1986a); 5481.IB, Safety Analysis and Review System 
(DOE 1986b) which was superseded by DOE order 5480-23, Nu- 
clear Safety Analysis Reports, for nuclear facilities effective April 
30, 1992 (DOE 1992); and 6430.IA, General Design Criteria (DOE 
1989). The WHC procedures that, in large part, implement these 
DOE requirements are contained in WHC-CM-4-46, Nonreactor Fa- 
cility Safety Analysis Manual. This manual describes the overall 
WHC safety analysis process in terms of requirements for safety 
analyses, responsibilities of the various contributing organizations, 
and required reviews and approvals. 


18143 


(WHC-MR-0456) Orientation to pollution prevention 
for facility design. Raney, E.A. (Westinghouse Hanford Co., Rich- 
land, WA (United States)); Whitehead, J.K.; Encke, D.B.; Dorsey, 
J.A. Westinghouse Hanford Co., Richland, WA (United States). Jan 
1994. 113p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-87RL10930. 
DE94010355. Source: OSTI; NTIS; GPO Dep. 
This material was developed to assist engineers in incorporating 
pollution prevention into the design of new or modified facilities 
within the U.S. Department of Energy (DOE). The material demon- 
strates how the design of a facility can affect the generation of 
waste throughout a facility's entire life and it offers guidance on how 
to prevent the generation of waste during design. Contents include: 
Orientation to pollution prevention for facility design training course 
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booklet; Pollution prevention design guideline; Orientation to pollu- 
tion prevention for facility design lesson plan; Training participant 
survey and pretest; and Training facilitator’s guide and schedule. 


18144 (WHC-SA-1982) Corrosion considerations for life 
management of Hanford high-level waste tanks. Ohl, P.C.; 
Vollert, F.R.; Thomson, J.D. Westinghouse Hanford Co., Richland, 
WA (United States). Oct 1993. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940222-15: Corrosion 94: National Association of Corro- 
sion Engineers (NACE) international annual conference, Baltimore, 
MD (United States), 28 Feb - 4 mar 1994). Order Number 
DE94011388. Source: OSTI; NTIS; INIS; GPO Dep. 

The potential for corrosion-related aging mechanisms to be ac- 
tive in the Hanford Site waste tanks is frequently questioned and 
there are related uncertainties. This paper considers surveillance 
and analyses for evaluating the potential influence of corrosion pro- 
cesses such as stress corrosion cracking, pitting, crevice corrosion 
of the reinforced concrete steel on the useful life of Hanford 
radioactive waste tanks. There are two types of Hanford Site un- 
derground reinforced concrete, carbon steel lined waste tank 
structures. They primarily store caustic nitrate wastes, some at ele- 
vated temperatures, from defense reprocessing of spent nuclear 
fuels. Some of the Hanford waste tanks have leaked radioactive 
liquid waste to the soil. These leaks are possibly due to nitrate- 
induced stress corrosion cracking. Major efforts prescribed to avoid 
nitrate-induced stress corrosion cracking in newer tank designs ap- 
pear successful. A potentiai for pitting and crevice corrosion 
cracking in the carbon steel liners exists. There has been no evi- 
dence of significant uniform corrosion of the carbon steel liners and 
there has been no evidence of waste tank degradation caused by 
corrosion of the concrete reinforcing steel. A waste tank life man- 
agement program is being developed to qualify the Hanford waste 
tanks for continued safe storage of these wastes. Corrosion evalu- 
ations, structural analyses, and surveillance are required to qualify 
the tanks and to promptly detect evidence of possible distress. 


18145 (WHC-SA-1983) Hanford high-level waste evapora- 
tor/crystallizer corrosion evaluation. Ohi, P.C.; Carlos, W.C. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940222-16: 
Corrosion 94: National Association of Corrosion Engineers (NACE) 
international annual conference, Baltimore, MD (United States), 28 
Feb - 4 mar 1994). Order Number DE94011389. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The US Department of Energy, Hanford Site nuclear reservation, 
located in Southeastern Washington State, is currently home to 61 
Mgal of radioactive waste stored in 177 large underground storage 
tanks. As an intermediate waste volume reduction, the 242-A 
Evaporator/Crystallizer processes waste solutions from most of the 
operating laboratories and plants on the Hanford Site. The waste 
solutions are concentrated in the Evaporator/Crystallizer to a slurry 
of liquid and crystallized salts. This concentrated slurry is returned 
to Hanford Site waste tanks at a significantly reduced volume. The 
Washington State Department of Ecology Dangerous Waste 
Regulations, WAC 173-393 require that a tank system integrity as- 
sessment be completed and maintained on file at the facility for all 
dangerous waste tank systems. This corrosion evaluation was per- 
formed in support of the 242-A Evaporator/Crystallizer Tank System 
Integrity Assessment Report. This corrosion evaluation provided a 
comprehensive compatibility study of the component materials and 
corrosive environments. Materials used for the Evaporator compo- 
nents and piping include austenitic stainiess steels (SS) (primarily 
ASTM A240, Type 304L) and low alloy carbon steels (CS) (primar- 
ily ASTM A53 and A106) with polymeric or asbestos gaskets at 
flanged connections. Building structure and secondary containment 
is made from ACI 301-72 Structural Concrete for Buildings and 
coated with a chemically resistant acrylic coating system. 


18146 (WHC-SA-2033) Supplement information to PUREX 
Plant red oil evaluation. Eiholzer, S.M. Westinghouse Hanford 
Co., Richland, WA (United States). Aug 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94002411. Source: OSTI; NTIS; 
INIS; GPO Dep. 





This supplement provides a set of instrumentation engineering 
diagrams and a discussion of dip-tube manometry. 


18147 (WHC-SA-2094) Process Technical Basis Documen- 
tation Diagram for a solid-waste processing facility. Benar, 
C.J.; Petersen, C.A. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
940225—106: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94011444. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Process Technical Basis Documentation Diagram is for a 
solid-waste processing facility that could be designed to treat, 
package, and certify contact-handled mixed low-level waste for per- 
manent disposal. The treatment processes include stabilization 
using cementitious materials and immobilization using a polymer 
material. The Diagram identifies several engineering/demonstration 
activities that would confirm the process selection and process de- 
sign. An independent peer review was conducted at the request of 
Westinghouse Hanford Company to determine the technical ade- 
quacy of the technical approach for waste form development. The 
peer review panel provided comments and identified documents 
that it felt were needed in the Diagram as precedence for Title | 
design. The Diagram is a visual tool to identify traceable documen- 
tation of key activities, including those documents suggested by 
the peer review, and to show how they relate to each other. The 
Diagram is divided into three sections: (1) the Facility section, 
which contains documents pertaining to the facility design, (2) the 
Process Demonstration section, which contains documents pertain- 
ing to the process engineering/demonstration work, and 3) the 
Regulatory section, which contains documents describing the com- 
pliance strategy for each acceptance requirement for each feed 
type, and how this strategy will be implemented. 


18148 (WHC-SA-2100) Remote infrared imaging system 


for scanning hazardous waste tanks. Morris, K.L.H. Westing- 


house Hanford Co., Richland, WA (United States). Jan 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-940553—29: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94009386. 
Source: OSTI; NTIS; GPO Dep. 

This paper provides a description of the deployment of an in- 
frared imaging system in an underground radioactive waste storage 
tank. The system was made for surface scanning to detect regions 
of high heat if present. The deployment described was for testing 
the system's capabilities as well as the logistics of deployment and 
the system’s functionality in the field. The system was deployed 
and removed successfully providing a surface scan of the tank. 
Some improvements are recommended. 


18149 (WHC-SA-2102) Progress toward resolution of va- 
por problems associated with tank 241-C-103. Huckaby, J.L. 
(Westinghouse Hanford Co., Richland, WA (United States)); 
Babad, H.; Story, M.S. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940225-102: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94010348. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Noxious and flammable gases and vapors associated with high- 
level radioactive waste storage tank 241-C-103 at the Hanford Site 
are discussed. Focus is on the Westinghouse Hanford Company 
strategy to characterize the tank headspace. The sampling and 
analysis methodology is described. Sampling limitations, devices, 
and equipment are discussed. Results to date are given. 


18150 (WHC-SA-2112) Selecting data quality objectives, 
analytical quality levels, and validation levels for CERCLA 
data. Schwab, M.R. (Westinghouse Hanford Co., Richland, WA 
(United States)); Henckel, R.P.; Fox, R.D.; Werdel, N.A. Westing- 
house Hanford Co., Richland, WA (United States). Sep 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-931095-83: Department of En- 
ergy environmental remediation conference, Augusta, GA (United 
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States), 24-28 Oct 1993). Order Number DE94010374. Source: 
OSTI; NTIS; GPO Dep. 

In the process of performing environmental restoration at the 
560-square mile Hanford Site in southeastern Washington State, 
very large amounts of scientific and technical data are being gen- 
erated from sampling taking place all over the Site. Topics 
discussed in this paper include the lessons learned during the im- 
plementation of a Past Practice strategy to accelerate waste site 
characterization through the application of the Data Quality Objec- 
tives process to select sample analytical data and data validation 
requirements; and the lessons learned during the implementation 
of computerized data management for maintaining “real-time” data 
availability to the end users including the regulators. 


18151 (WHC-SA-2118) Hydrodynamically induced loads 
on components submerged in high-level waste-storage tanks. 
Weiner, E.0.; Julyk, J.L.; Rezvani, M.A. Westinghouse Hanford 
Co., Richland, WA (United States). Jun 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940613-5: Pressure vessel and piping 
conference, Minneapolis, MN (United States), 19-23 Jun 1994). Or- 
der Number DE94009663. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses the effects of added mass on components 
submerged in fluids. In particular, as new equipment is designed 
for installation in the double-shell waste-storage tanks at the Han- 
ford Site near Richland, Washington, the equipment and the tank 
must be evaluated for the anticipated loads. Seismically induced 
loads combined with loadings from other sources must be consid- 
ered during this evaluation. A literature review shows that, for 
components in fluids confined to a narrow annulus or without a 
free surface, drastic reductions in response to seismic excitation 
are predicted by two-dimensional analysis. This phenomenon has 
been supported by testing. The reductions are explained in terms 
of mass coupling and buoyancy effects. For equipment submerged 
in fluids having a free surface and large annulus, practice suggest 
that it is appropriate to lump the added-mass terms with the com- 
ponent to address the hydrodynamic effects adequately. As in the 
case of a narrow annulus, this practice will reduce the natural fre- 
quency of the submerged component, but generally will increase 
the loads. This paper presents the structural evaluations of sub- 
merged components using computer models that employ mock 
fluid elements that determine the appropriateness of considering 
fluid added-mass and buoyancy effects. The results indicate that if 
a free surface exists and the submerged component has a wide 
fluid annulus about it, then the added mass should be lumped with 
the model, and buoyancy effects are not significant. The compo- 
nent then may be considered to be in an air environment, and the 
stresses are calculated from the application of standard response 
spectrum procedures. 


18152 (WHC-SA-2123) The use of ultra high pressure wa- 
ter for installation of instrumentation in “assumed” leaker 
tanks. Dukelow, G.T.; Hertelendy, N.A. Westinghouse Hanford 
Co., Richland, WA (United States). Feb 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-940225—86: Waste management '94, Tucson, 
AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94009437. Source: OSTI; NTIS; GPO Dep. 

A technique using ultra high pressure water, using pressures up 
to 259,000 kPa (gage) (37,500 psig), was developed to install ther- 
mocouple trees. The technique will enable the use of water to be 
decreased by up to a factor of 30, thereby reducing the potential 
for leaks. Although the final design is specifically to install thermo- 
couple trees, this concept also can be used for installation of many 
other types of equipment into waste storage tanks. 


18153 (WHC-SA-2124) The Hanford Site Tank Waste 
Remediation System: An update. Alumkal, W.T.; Babad, H.; Har- 
mon, H.D.; Wodrich, D.D. Westinghouse Hanford Co., Richland, 
WA (United States). 27 Jan 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
(CONF-940225-103: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94010343. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy’s Hanford Site, located in south- 
eastern Washington State, has the most diverse and largest 
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amount of highly radioactive waste in the United States. High-level 
radioactive waste has been stored in large underground tanks 
since 1944. Approximately 230,000 m® (61 Mgal) of caustic liquids, 
slurries, saltcakes, and sludges have 'S’Cs accumulated in 177 
tanks. In addition, significant amounts of °°Sr and were removed 
from the tank waste, converted to salts, doubly encapsulated in 
metal containers., and stored in water basins. A Tank Waste 
Remediation System Program was established by the U.S. Depart- 
ment of Energy in 1991 to safely manage and immobilize these 
wastes in anticipation of permanent disposal of the high-level 
waste fraction in a geologic repository. Since 1991, progress has 
been made resolving waste tank safety issues, upgrading Tank 
Farm facilities and operations, and developing a new strategy for 
retrieving, treating, and immobilizing the waste for disposal. 


18154 (WHC-SA-2129) Flammable gas generation, reten- 
tion, and release in high-level waste tanks — physical and 
chemical models. McDuffie, N.G. Westinghouse Hanford Co.., 
Richland, WA (United States). Mar 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States);Los Alamos Na- 
tional Lab., NM (United States);Argonne National Lab., IL 
(United States);Georgia Inst. of Tech., Atlanta, GA (United 
States);Department of the Interior, Washington, DC (United 
States);Texas DOE Contract AC06-87RL10930. (CONF-940225— 
100: Waste management '94, Tucson, AZ (United States), 27 Feb 
- 3 mar 1994). Order Number DE94010347. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The most evident dangers from flammable gas release in venti- 
lated high-level waste tanks at Hanford are those caused by 
periodic release of gases generated and retained in depths of the 
tanks. In Hanford Tank 101-SY the flammable gases and hydro- 
gen, ammonia and methane are accumulated along with oxidizer 
nitrous oxide in bubbles while the ammonia and nitrous oxide are 
also deposited in solution. Accumulation of both the free and dis- 
solved gases is enhanced by hydrostatic pressure. The free gases 
are apparently held by several mechanisms — viscous trapping of 
bubbles, stabilization in three-phase foams at hydrophobic sur- 
faces, capillary channel gas accumulation, mechanical trapping in 
crystal clusters, and tight engulfment in armored bubbles. Episodic 
release is brought about by the ascension from the bottom of large 
conglomerates which release gases by bubble detachment and by 
slower diffusion-controlled mass-transfer processes. Density of the 
conglomerates increases in this process, whereupon they settle to 
repeat the cycle again. The flammable gases are produced by a 
combination of radiolytic and non-radiolytic chemical processes in 
breakdown of water and organic and inorganic constituents. Hydro- 
gen production is enhanced by organic destruction while radiolytic 
hydrogen production is depressed by nitrite ion. Most of the nitrous 
oxide and ammonia appear to be derived from reduction of nitrite 
by organics, with smaller amounts coming from amine _nitro- 
gen in chelators. Methane is produced in only small 
amounts. Formate, oxalate, and carbonate are refractory end- 
products from degradation of organic constituents such as 
the chelators ethylenediaminetetraacetate (EDTA) and N-(2- 
hydroxyethyl)ethylenediaminetriacetate (HEDTA). 


18155 (WHC-SA-2131) Accelerated Decontamination and 
Decommissioning at the Hanford Site. Hughes, M.C.; Douglas, 
L.M.; Marske, S.G. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940225-11: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94005967. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site has over 100 facilities that have been declared 
surplus and are scheduled to be decommissioned. In addition to 
these surplus facilities, there is a significant number of facilities 
that are currently being shut down, deactivated, and transferred to 
the Decontamination and Decommissioning (D&D) program. In the 
last year, Westinghouse Hanford Company and the US Department 
of Energy, Richland Operations Office, have developed and imple- 
mented an initiative to accelerate the D&D work at the Hanford 
Site. The strategy associated with accelerated D&D is to reduce 
the number of surplus facilities, eliminate potential safety hazards, 
demonstrate meaningful cleanup progress, and recycle materials 


74 ERA Vol. 19, No. 7 


for other uses. This initiative has been extremely successful and 
has resulted in the safe demolition of 13 facilities in fiscal year (FY) 
1993. in addition, four facilities have been completed in FY 1994 
and demolition of several other facilities is currently underway. 


18156 (WHC-SA-2143) The Transuranic Waste Program’s 
integration and planning activities and the contributions of the 
TRU partnership. Harms, T.C. (USDOE, Washington, DC (United 
States)); O’Neal, W.; Petersen, C.A.; McDonald, C.E. Westing- 
house Hanford Co., Richiand, WA (United States). Feb 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-940225-105: Waste manage- 
ment '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order 
Number DE94011445. Source: OSTI; NTIS; INIS; GPO Dep. 

The Technical Support Division, EM-351 manages the integration 
and planning activities of the Transuranic Waste Program. The 
Transuranic Waste Program manager provides transuranic waste 
policy, guidance, and issue resolution to Headquarters and the Op- 
erations Offices. In addition, the program manager is responsible 
for developing and implementing an integrated, long-range waste 
management plan for the transuranic waste system. A steering 
committee, a core group of support contractors, and numerous in- 
terface working groups support the efforts of the program manager. 
This paper provides an overview of the US Department of Energy's 
transuranic waste integration activities and a long-range planning 
process that includes internal and external stakeholder participa- 
tion. It discusses the contributions and benefits provided by the 
Transuranic Partnership, most significantly, the integration activities 
and the body of data collected and assembled by the Partnership. 


18157 (WHC-SA-2152) Progress toward mitigation of 
flammable gas Tank 241-SY-101. Lentsch, J.W.; Babad, H.; Han- 
son, C.E.; Kirch, N.W. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
940225-104: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94010342. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The mixing pump installed in Hanford Site tank 241-SY-101 has 
been shown to be effective in releasing flammable gases in a 
controlled manner. This controlled release of gas prevents the ac- 
cumulation and episodic release above flammable limits. More 
work needs to be done to optimize the pumping operation, and to 
evaluate the long-term effects of mixing so as to assure that no un- 
desirable changes have occurred to the waste. Other alternative 
mitigation concepts are still being evaluated as a backup to mixing. 


18158 (WHC-SA-2159) Neutron pulse simulation in nuclear 
waste for waste characterization. Toffer, H.; Watson, W.T.; Roet- 
man, V.E. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-940456- 
17: 1994 Society for Computer Simulation multiconference, San 
Diego, CA (United States), 11-15 Apr 1994). Order Number 
DE94009765. Source: OSTI; NTIS; INIS; GPO Dep. 

The numerical simulations discussed in this paper show how 
analysis with computer-generated illustrations can be used to ex- 
plain the concepts and advantages of pulsed neutron systems for 
tank waste evaluations. Furthermore, the analysis-illustration ap- 
proach lends itself to parametric studies evaluating design features 
of hardware before it is fabricated. Nuclear material characteristics 
of hazardous or toxic simulants can be evaluated before preparing 
them or finding nontoxic or nonhazardous substitutes that will 
exhibit similar nuclear properties. Pulsed neutron systems hold sig- 
nificant promise for partial characterization of tank waste. The 
device could operate in a high background gamma radiation field 
and provide important information on moisture concentrations, fis- 
sionable material contents, and material interfaces quickly and at 
considerably less cost than obtainable from sample analyses. 


18159 (WHC-SA-2300) Testing and evaluation of alterna- 
tive process systems for immobilizing radioactive mixed 
particulate waste in cement. Weingardt, K.M.; Weber, J.R. West- 
inghouse Hanford Co., Richland, WA (United States). Mar 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract ACO6-87RL10930. (CONF-940499-9: Federal environ- 
mental restoration and waste minimization conference and 
exhibition, New Orleans, LA (United States), 25-29 Apr 1994). Or- 
der Number DE94011448. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive and Hazardous Mixed Wastes have accumulated at 
the Department of Energy (DOE) Hanford Site in south-central 
Washington State. Ongoing operations and planned facilities at 
Hanford will also contribute to this waste stream. To meet the Re- 
source Conservation and Recovery Act (RCRA) Land Disposal 
Restrictions most of this waste will need to be treated to permit 
disposal. In general this treatment will need to include stabilization/ 
solidification either as a sole method or as part of a treatment train. 
A planned DOE facility, the Waste Receiving and Processing 
(WRAP) Module 2A, is scoped to provide this required treatment 
for containerized contact-handied (CH), mixed low-level waste 
(MLLW) at Hanford. An engineering development program has 
been conducted by Westinghouse Hanford Company (WHC) to se- 
lect the best system for utilizing a cement based process in WRAP 
Module 2A. Three mixing processes were developed for analysis 
and testing; in-drum mixing, continuous mixing, and batch mixing. 
Some full scale tests were conducted and 55 gallon drums of solid- 
ified product were produced. These drums were core sampled and 
examined to evaluate mixing effectiveness. Total solids loading and 
the order of addition of waste and binder constituents were also 
varied. The highest confidence approach to meet the WRAP Mod- 
ule 2A waste immobilization system needs appears to be the 
out-of-drum batch mixing concept. This system is believed to offer 
the most flexibility and efficiency, given the highly variable and 
troublesome waste streams feeding the facility. 


18160 (WHC-SD-EN-AP-157) Surface soil sampling plan 
for the 200-UP-2 operable unit, Mitchell, R.M. Westinghouse 
Hanford Co., Richland, WA (United States). [1994]. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94010356. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of the Description of Work (DOW) is to provide de- 
tailed guidance for implementation of the field activities outlined in 
the 200-UP-2 Operable Unit Work Plan. This work pian provides 
the basis for conducting a limited field investigation (LF) in the 
unit, with the DOW outlining the protocols and procedures to be 
utilized in performing the surface soil sampling. As outlined in the 
Work Plan, the data to be collected in the LFI will be utilized to 
determine the need for, and possible selection of, an Interim Re- 
medial Measure (IRM). In order to do that, detailed information on 
the current nature and extent of contamination in surface soils at 
selected management units is required for assessment in conjunc- 
tion with the existing areas of highest concentration for each unit. 
Field screening efforts using surface radiation surveys will allow for 
surface soil samples to be collected from those points that repre- 
sent the highest contaminant concentrations. Analysis of these 
samples will provide data on the types and concentrations of the 
contaminants of concern. 


18161 (WHC-SD-EN-TI-197) Data validation report for the 
100-D Ponds Operable Unit: 100-D ponds sampling. 
Stankovich, M.T. Westinghouse Hanford Co., Richland, WA (United 
States). 4 Jan 1994. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94006329. Source: OSTI; NTIS; INIS; GPO Dep. 
Westinghouse-Hanford has requested that 100 percent of the 
Sample Delivery Groups be validated for the 100-D Ponds Opera- 
ble Unit Sampling Investigation. Therefore the data from the 
chemical analysis of all 30 samples from this sampling event and 
their related quality assurance samples were reviewed and vali- 
dated to verify that reported sample results were of sufficient 


quality to support decisions regarding remedial actions performed 
at this site. 


18162 (WHC-SD-W100-TP-002) WRAP 2A Waste Form 
Qualification Plan. Burbank, D.A. Jr. Westinghouse Hanford Co., 
Richland, WA (United States). [1993]. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94009385. Source: OSTI; NTIS; INIS; GPO Dep. 

WRAP Module 2A is a facility that will serve to treat retrieved, 
stored, and newly generated contact-handied mixed low level 
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waste (MLLW) at the Department of Energy’s Hanford site near 
Richland, Washington. The treatment processes to be used are 
limited to non-thermal processes, defined as processes operating 
at a temperature less than 500°F. In addition to waste pretreat- 
ment and conditioning processes including sorting, size reduction, 
and homogenization, the final treatment technologies will consist of 
immobilization, stabilization, and encapsulation to produce final 
waste forms that are suitable for disposal in compliance with all ap- 
plicable regulatory requirements. The wide variety of chemical and 
physical characteristics exhibited by the WRAP 2A feed streams 
will necessitate the performance of a comprehensive waste form 
qualification (WFQ) testing program. The WFQ program will pro- 
vide the technical basis supporting the process selection and will 
demonstrate that the selected treatment processes produce final 
waste forms that will meet all applicable regulatory requirements 
and performance specifications. This document describes the over- 
all WRAP 2A WFQ program. 


18163 (WHC-SD-WM-SARR-001) Safety analysis of 
exothermic reaction hazards associated with the organic liquid 
layer in tank 241-C-103. Postma, A.K. (Westinghouse Hanford 
Co., Richland, WA (United States)); Bechtold, D.B.; Borsheim, 
G.L.; Grisby, J.M.; Guthrie, R.L.; Kummerer, M.; Turner, D.A.; Plys, 
M.G. Westinghouse Hanford Co., Richland, WA (United States). 
Mar 1994. 192p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE94011592. Source: OSTI; NTIS; INIS; GPO Dep. 

Safety hazards associated with the interim storage of a poten- 
tially flammable organic liquid in waste Tank C-103 are identified 
and evaluated. The technical basis for closing the unreviewed 
safety question (USQ) associated with the floating liquid organic 
layer in this tank is presented. 


18164 (WHC-SP-0331-Rev.1) Hanford surplus facilities 
programs facilities listings and descriptions: Revision 1. Kiser, 
S.K.; Witt, T.L. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1994. 391p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94011457. Source: OSTI; NTIS; GPO Dep. 

On the Hanford Site, many surplus facilities exist (including 
buildings, stacks, tanks, cribs, burial grounds, and septic systems) 
that are scheduled to be decommissioned. Many of these facilities 
contain large inventories of radionuclides, which present potential 
radiological hazards on and off the Hanford Site. Some structures 
with limited structural deterioration present potential radiological 
and industrial safety hazards to personnel. Because of the condi- 
tion of these facilities, a systematic surveillance and maintenance 
program is performed to identify and correct potential hazards to 
personnel and the environment until eventual decommissioning op- 
erations are completed. 


18165 (WHC-SP-1033) RCRA and operational monitoring 
1994 fiscal year work plan, WBS 1.5.3. Westinghouse Hanford 
Co., Richland, WA (United States). Dec 1993. 176p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94007986. Source: OSTI; NTIS; 
INIS; GPO Dep. 

RCRA & Operational Monitoring (ROM) Program Office manages 
the direct funded Resource Conservation Recovery Act (RCRA) 
and Operational Monitoring under Work Breakdown Structure 
(WBS) 1.5.3. The ROM Program Office is a Branch of liquid Waste 
Disposal, a part of Restoration and Remediation of Westinghouse 
Hanford Company (WHC). The Fiscal Year Work Plan (FYWP) 
takes it direction from the Multi-Year Program Plan (MYPP). The 
FYWP provides the near term, enhanced details for the Prograrn 
Office to use as baseline Cost, Scope and Schedule. Changs Con- 
trol administered during the fiscal year is against the baseline 
provided by the FYWP. 


18166 (WSRC-MS-93-198) Corrosion study for a radioac- 
tive waste vitrification facility. Imrich, KJ.; Jenkins, C.F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940222-3: 
Corrosion 94: National Association of Corrosion Engineers (NACE) 
international annual conference, Baltimore, MD (United States), 28 
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Feb - 4 mar 1994). Order Number DE94001818. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A corrosion monitoring program was setup in a scale demonstra- 
tion melter system to evaluate the performance of materials 
selected for use in the Defense Waste Processing Facility (DWPF) 
at the DOE’s Savannah River Site. The system is a 1/10 scale pro- 
totypic version of the DWPF. In DWPF, high activity radioactive 
waste will be vitrified and encapsulated for long term storage. Dur- 
ing this study twenty-six different alloys, including DWPF reference 
materials of construction and alternate higher alloy materials, were 
subjected to process conditions and environments characteristic of 
the DWPF except for radioactivity. The materials were exposed to 
low pH, elevated temperature (to 1200°C) environments containing 
abrasive slurries, molten glass, mercury, halides and sulfides. Gen- 
eral corrosion rates, pitting susceptibility and stress corrosion 
cracking of the materials were investigated. Extensive data were 
obtained for many of the reference materials. Performance in the 
Feed Preparation System was very good, whereas coupons from 
the Quencher Inlet region of the Melter Off-Gas System experi- 
enced localized attack. 


18167 (WSRC-MS—93-485) Progress in resolving Savannah 
River Site high-level waste tank safety issues. d’Entremont, 
P.D. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-940225— 
10: Waste management '94, Tucson, AZ (United States), 27 Feb - 
3 mar 1994). Order Number DE94005944. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the Savannah River Site (SRS), near Aiken, South Carolina, 
approximately 35 million gallons of high-level radioactive waste are 
stored in 51 underground, carbon steel waste tanks. These tanks 
and associated facilities are distributed between the F and H 
areas, two processing areas at SRS, and are called the F- and H- 
area high-level waste tank farms. Within the last few years, issues 
have been raised about the safety of high-level waste tank farms 
throughout the DOE complex, including those at SRS. Plans for 
resolution of these issues were reported at the Waste Management 
192 conference. This paper addresses progress made at SRS 
since 1992. Most of the efforts for resolving the six safety issues 
identified at SRS have concentrated on (1) preparing the tanks for 
waste removal and (2) completing construction, testing, and start- 
ing up three key facilities. These facilities will transform the waste 
into forms suitable for final disposal, specificaliy borosilicate glass 
and saltstone (grout). Removing the waste from the tanks and pro- 
cessing it is needed to resolve three of the safety issues. Two 
facilities — In-Tank Precipitation and the Defense Waste Processing 
Facility — are undergoing non-radioactive simulant testing (“cold 
runs”) at this time. The third facility - Sludge Processing — began 
testing with actual waste in October 1993. In Tank Precipitation is 
scheduled to be operating by the end of 1994. 


18168 (WSRC-MS-—93-562) Criticality assessment of initial 
operations at the Defense Waste Processing Facility. Ha, B.C.; 
Williamson, T.G. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940225-55: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94007967. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the Savannah River Site (SRS), high level radioactive wastes 
will be immobilized into borosilicate glass for long term storage and 
eventual disposal. Since the waste feed streams contain uranium 
and plutonium, the Defense Waste Processing Facility (DWPF) 
process has been evaluated to ensure that a subcritical condition 
is maintained. It was determined that the risk of nuclear criticality in 
the DWPF during initial, sludge-only operations is minimal due to 
the dilute concentration of fissile material in the sludge combined 
with excess neutron absorbers. 


18169 (WSRC-MS-93-563) Reaction of formic and nitric 
acids with Savannah River Site radioactive HLW sludge in the 
DWPF pretreatment steps. Coleman, C.J. (Westinghouse Savan- 
nah River Co., Aiken, SC (United States)); Bibler, N.E.; Ferrara, 
D.M.; Siegwald, S.F. Westinghouse Savannah River Co., Aiken, 
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SC (United States). [1993]. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940225-42: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94007279. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) at the Savan- 
nah River Site (SRS) will combine borosilicate frit with highly 
radioactive waste sludge to produce glass waste forms for dis- 
posal. A key step in the DWPF will be acidification of the sludge 
with formic and nitric acids prior to vitrification. The reducing prop- 
erties of formic acid will be used to reduce mercury (Il) oxide and 
salts to elemental mercury. The mercury will then be steam- 
stripped, recovered, and purified. Another benefit of acidifying the 
sludge will be to reduce its viscosity so that a sludge-frit mixture 
can be pumped to the melter. The sludge viscosity decreases with 
PH as various sludge components dissolve with increasing acidity. 


18170 (WSRC-RD-92-07-Rev.2) Research and development 
task plan: Shielded Cells Batch 1 campaign: Revision 2. An- 
drews, M.K.; Bibler, N.E.; Ferrara, D.M.; Ha, B.C.; Hay, M.S. 
Westinghouse Savannah River Co., Aiken, SC (United States). 8 
Oct 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94004034. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objectives of this task are to characterize the 
sludge, to identify any unexpected processing problems, and to 
demonstrate the ability to make an acceptable glass product. An- 
other objective is to determine the amount of washing that the 
sludge from Tank 42 requires. The 500 mi glass Siudge Receipt 
and Adjustment Tank (SRAT) and the 100 L stainless steel SRAT 
have already been used in the Shielded Cells to demonstrate the 
process using samples from other tanks. The melter and off-gas 
system have also been used in the Shielded Cells to vitrify sludge 
from Tanks 8 & 12 and from Tank 51. 


18171 (WSRC-RP-93-1388) Percolation testing at the F- 
and H-Area Seepage Basins: Final report. McHood, M.D. West- 
inghouse Savannah River Co., Aiken, SC (United States). 18 Oct 
1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94004029. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the F- and H-Area Seepage Basin contaminated 
groundwater remediation system requires information from multiple 
well pump tests (Reference 1). Soil percolation rates are needed in 
order to support the multiple well pump test planning. The objective 
of this task was to determine characteristic percolation rates for 
soils in four select areas where infiltration galleries are proposed. 
These infiltration galleries will be temporary installations built on 
the ground surface and used to disposes of water from the multiple 
well pump tests. A procedure defining the specific work process for 
collecting percolation rate data is contained in Appendix 3. Results 
from these percolation tests will be used in the design of infiltration 
galleries for the disposal of well water extracted during the multiple 
well pump tests. 


18172 (WSRC-RP-94-197) Program plan: DWPF/HLWDP 
stirred Melter Program Plan. Smith, M.E. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 28 Feb 1994. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94011686. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Slurry Fed Melters (SFM) have been developed in the United 
States, Europe, and Japan for the conversion of high-level radioac- 
tive waste (HLW) to borosilicate glass for permanent disposal. The 
newest design, the stirred melter, combines the high production 
rates and high glass quality features of the Joule-heated melters 
with the low-cost, compact, simple maintenance features of the pot 
melters. However, further engineering design and demonstrations 
are needed to operate the stirred melter on a large scale. This 
document outlines the program which develops a full scale stirred 
metter for the DWPF (240 pph), and provides a basis which will al- 
low further scale-up of the technology for use in the Hanford High 


Level Waste Disposal Program (HLWDP) for up to four times the 
reference capacity. 





18173 (WSRC-TR-93-169-Rev.2) Frequency of deflagration 
in the in-tank precipitation process tanks due to loss of nitro- 
gen purge system: Revision 2. Jansen, J.M.; Mason, C.L.; 
Olsen, L.M.; Shapiro, B.J.; Gupta, M.K.; Britt, T.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). Jan 1994. 198p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94010829. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-level liquid wastes (HLLW) from the processing of nuclear 
material at the Savannah River Site (SRS) are stored in large 
tanks in the F- and H-Area tank farms. The In-Tank Precipitation 
(ITP) process is one step in the processing and disposal of HLLW. 
The process hazards review for the ITP identified the need to im- 
plement provisions that minimize deflagration/explosion hazards 
associated with the process. The objective of this analysis is to de- 
termine the frequency of a deflagration in Tank 48 and/or 49 due to 
nitrogen purge system failures (including external events) and coin- 
cident ignition source. A fault tree of the nitrogen purge system 
coupled with ignition source probability is used to identify dominant 
system failures that contribute to the frequency of deflagration. 
These system failures are then used in the recovery analysis. Sev- 
eral human actions, recovery actions, and repair activities are 
identified that reduce total frequency. The actions are analyzed 
and quantified as part of a Human Reliability Analysis (HRA). The 
probabilities of failure of these actions are applied to the fault tree 
cutsets and the event trees. 


18174 (WSRC-TR-93-527) DWPF coupled feed flowsheet 
material balance with batch one sludge and copper nitrate cat- 
alyst. Choi, A.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). 28 Sep 1993. 327p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 


Order Number DE94006644. Source: OSTI; NTIS; GPO Dep. 

The SRTC has formally transmitted a recommendation to DWPF 
to replace copper formate with copper nitrate as the catalyst form 
during precipitate hydrolysis [1]. The SRTC was subsequently 


requested to formally document the technical bases for the recom- 
mendation. A memorandum was issued on August 23, 1993 
detailing the activities (and responsible individuals) necessary to 
address the impact of this change in catalyst form on process com- 
patibility, safety, processibility environmental impact and product 
glass quality [2]. One of the activities identified was the preparation 
of a material balance in which copper nitrate is substituted for cop- 
per formate and the identification of key comparisons between this 
material balance and the current Batch 1 sludge — Late Wash ma- 
terial balance [3]. 


18175 (WSRC-TR-93-673) Final report: In situ radio fre- 
quency heating demonstration. Jarosch, T.R.; Beleski, R.J.; 
Faust, D. Westinghouse Savannah River Co., Aiken, SC (United 
States). 5 Jan 1994. 130p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94008274. Source: OSTI; NTIS; GPO Dep. 

A field demonstration of in situ radio frequency heating was 
performed at the Savannah River Site (SRS) as part of the US De- 
partment of Energy-Office of Technology Development's Integrated 
Demonstration. The objective of the demonstration was to investi- 
gate the effectiveness of in situ radio frequency (RF) heating as an 
enhancement to vacuum extraction of residual solvents (primarily 
trichloroethylene and perchloroethylene) held in vadose zone clay 
deposits. Conventional soil vacuum extraction techniques are mass 
transfer limited because of the low permeabilities of the clays. By 
selectively heating the clays to temperatures at or above 100°C, 
the release or transport of the solvent vapors will be enhanced as 
a result of several factors including an increase in the contaminant 
vapor pressure and diffusivity and an increase in the effective per- 
meability of the formation with the release of water vapor. 


18176 (WSRC-TR-94-0091) DOE mixed waste metals parti- 
tion in a rotary kiin wet off-gas system. Burns, D.B.; Looper, 
M.G. Westinghouse Savannah River Co., Aiken, SC (United 
States). 7 Feb 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-940528— 
1: Incineration conference: 13th international symposium on 
thermal treatment technologies, Houston, TX (United States), 9-13 
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May 1994). Order Number DE94009111. Source: 
INIS; GPO Dep. 

In 1996, the Savannah River Site plans to begin operation of the 
Consolidated Incineration Facility (CIF) to treat solid and liquid 
RCRA hazardous and mixed wastes. Test burns were conducted 
using surrogate CIF wastes spiked with hazardous metals and or- 
ganics. The partition of metals between the kiln bottom ash, 
scrubber blowdown solution, and stack gas was measured as a 
function of kiln temperature, waste chloride content, and waste 
form (liquid or solid). Three waste simulants were used in these 
tests, a high and low chloride solid waste mix (paper, plastic, latex, 
PVC), and a liquid waste mix (benzene and chlorobenzene). An 
aqueous solution containing: antimony, arsenic, barium, cadmium, 
chromium, lead, mercury, nickel, silver, and thallium was added to 
the waste to determine metals fate under various combustion con- 
ditions. Test results were used to divide the metals into three 
general groups, volatile, semi-volatile, and nonvolatile metals. Mer- 
cury was the only volatile metal. No mercury remained in the kiln 
bottom ash under any incineration condition. Lead, cadmium, thal- 
lium, and silver exhibited semi-volatile behavior. The partition 
between the kiln ash, blowdown, and stack gas depended on incin- 
eration conditions. Chromium, nickel, barium, antimony, and 
arsenic exhibited nonvolatile behavior, with greater than 90 wt % of 
the metal remaining in the kiln bottom ash. Incineration tempera- 
ture had a significant effect on the partition of volatile and 
semi-volatile metals, and no effect on nonvolatile metal partition. 
As incineration temperatures were increased, the fraction of metal 
leaving the kiln increased. Three metals, lead, cadmium, and mer- 
cury showed a relationship between chloride concentration in the 
waste and metals partition. Increasing the concentration of chio- 
rides in the waste or burning liquid waste versus solid waste 
resulted in a larger fraction of metal exiting the kiln. 


OSTI; NTIS; 


18177 (WSRC-TR-94-0126) SRS Tier Il emergency and 
hazardous chemical inventory report. Averette, M.L.; Still, G.; 
Harris, J. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1994. 181p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94010823. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains an inventory of hazardous chemicals at 
the Savannah River Site. It is organized alphabetically by the name 
of the chemical, lists physical and health hazards, and the amount 
of the substance. The inventory gives storage information concern- 
ing the type of storage container, temperature, and pressure 
conditions, as well as non-confidential locations. The document 
also contains a set of maps of the various areas within the Savan- 
nah River site such as Reactors, Separators, Raw Materials, Heavy 
Water, General Plant Site, Administration, and Construction. 


18178 (WSRC-TR-94-166) Annual radioactive waste tank 
inspection program — 1993. McNatt, F.G. Sr. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). May 1994. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94011689. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Aqueous radioactive wastes from Savannah River Site (SRS) 
separations processes are contained in large underground carbon 
steel tanks. Inspections made during 1993 to evaluate these ves- 
sels, and evaluations based on data accrued by inspections made 
since the tanks were constructed, are the subject of this report. 
The 1993 inspection program revealed that the condition of the Sa- 
vannah River Site waste tanks had not changed significantly from 
that reported in the previous annual report. No new leaksites were 
observed. No evidence of corrosion or materials degradation was 
observed in the waste tanks. However, degradation was observed 
on covers of the concrete encasements for the out-of-service trans- 
fer lines to Tanks 1 through 8. 


18179 (Y/EN-5214) Federal and state regulatory require- 
ments for the D&D of the Alpha-4 Building, Y-12 Plant, Oak 
Ridge, Tennessee. Etnier, E.L.; Houlberg, L.M.; Bock, R.E. Oak 
Ridge Y-12 Plant, TN (United States). 4 Mar 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (CONF-940406-7: International symposium on 
decontamination and decommissioning, Knoxville, TN (United 
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States), 27-29 Apr 1994). Order Number DE94010044. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has begun the decontami- 
nation and decommissioning (D&D) of Building 9201-4 (Alpha-4) at 
the Oak Y-12 Plant, Oak Ridge, Tennessee, The Alpha-4 Building 
was used from 1953-1962 to house a column exchange (Colex) 
process for lithium isotope separation. This process involved elec- 
trochemical and solvent extraction processes that required 
substantial quantities of mercury. Presently there is no law or regu- 
lation mandating decommissioning at DOE facilites or setting de 
minimis or “below regulatory concern” (BRC) radioactivity levels to 
guide decommissioning activities at DOE facilities. However, DOE 
Order 5820.2A, Chap. V (Decommissioning of Radioactively Con- 
taminated Facilities), requires that the regulatory status of each 
project be identified and that technical engineering planning must 
assure D&D compliance with all environmental regulations during 
cleanup activities. To assist in the performance of this requirement, 
this paper gives a brief overview of potential federal and state reg- 
ulatory requirements related to D&D activities at Alpha-4. 
Compliance with other federal, state, and local regulations not ad- 
dressed here may be required, depending on site characterization, 
actual D&D activities, and wastes generated. 


18180 (YJT-—93-26) Diffusion in concrete, crushed rock and 
mixtures of crushed rock and bentonite. Uusheimo, K. (Techni- 
cal Research Centre of Finland, Espoo (Finland). Reactor Lab.); 
Muurinen, A.; Lehikoinen, J.; Olin, M. Nuclear Waste Commission 
of Finnish Power Companies, Helsinki (Finland). Dec 1993. 47p. 
Order Number DE94624779. Source: OSTI; NTIS; INIS. 

The diffusion properties of concrete and of buffer and backfill 
materials to be used in decommissioning waste repositories were 
studied experimentally. The properties were determined by tracer 
experiments using Cl-36 and tritium (HTO) as tracers. The mea- 
surements comprised diffusivity and _ retardation capacity 
determination by the through-diffusion method and the saturation- 
leaching method, porosity determination by the water saturation 
method. Two types of crushed rock backfills, two types of crushed 
rock-bentonite buffers and one type of concrete were studied. Two 
water types, saline and non-saline, from the future repository sites 
were used as waters. The report presents the measured apparent 
and effective diffusivities, retardation capacities and porosities. (9 
refs., 27 figs., 8 tabs.). 


18181 (YJT-93-27) Safety analysis of disposal of decom- 
missioning waste from the Olkiluoto nuclear power plant - 
PURKU-93. Vieno, T. (Technical Research Centre of Finland, Es- 
poo (Finland). Nuclear Engineering Lab.); Meszaros, F.; Nordman, 
H.; Taivassalo, V. Nuclear Waste Commission of Finnish Power 
Companies, Helsinki (Finland). Dec 1993. 123p. (in Finnish). Order 
Number DE94624780. Source: OSTI; NTIS; INIS. 

Decommissioning waste from the Olkiluoto nuclear power plant 
will be disposed of at the depth between 60 and 100 meters in the 
bedrock at the power plant site. The existing VLJ repository for low 
and medium level operating waste will be extended with three new 
silos for the decommissioning waste of the TVO | and Il reactors 
and the spent fuel interim store at the Olkiluoto site. Besides 
dismantling waste also used fuel boxes, control rods and other ac- 
tivated metal components accumulated during the operation of the 
reactors will be disposed of in the repository. The safety analysis is 
based on the detailed decommissioning plan of the Olkiluoto power 
plants and the comprehensive safety analysis carried out for the 
Final Safety Analysis Report of the VLJ repository. (58 refs., 31 
figs., 38 tabs.). 
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Refer also to citation(s) 17948, 17967, 17968, 17991, 18021, 
18032, 18040, 18041, 18049, 18092, 18095, 18103, 18116, 18139, 
18174, 18176, 18210, 18231, 18233, 18834, 18835, 19532, 19565, 
19573, 19580, 19631, 19638, 19641, 19786, 19918, 20536 


18182 (DOE/EA-0837) Environmental assessment for the 
purchase of Russian low enriched uranium derived from the 
dismantiement of nuclear weapons in the countries of the for- 
mer Soviet Union. U.S. Enrichment Corp., Bethesda, MA (United 
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States). Jan 1994. 130p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010401. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The United States is proposing to purchase from the Russian 
Federation low enriched uranium (LEU) derived from highly en- 
riched uranium (HEU) resulting from the dismantlement of nuclear 
weapons in the countries of the former Soviet Union. The purchase 
would be accomplished through a proposed contract requiring the 
United States to purchase 15,250 metric tons (tonnes) of LEU (or 
22,550 tonnes of UF) derived from blending 500 metric tones ura- 
nium (MTU) of HEU from nuclear warheads. The LEU would be in 
the form of uranium hexafluoride (UF,) and would be converted 
from HEU in Russia. The United States Enrichment Corporation 
(USEC) is the entity proposing to undertake the contract for pur- 
chase, sale, and delivery of the LEU from the Russian Federation. 
The US Department of Energy (DOE) is negotiating the procedure 
for gaining confidence that the LEU is derived from HEU that is 
derived from dismantled nuclear weapons (referred to as “trans- 
parency),” and would administer the transparency measures for the 
contract. There are six environments that could potentially be af- 
fected by the proposed action; marine (ocean); US ports of entry; 
truck or rail transportation corridors; the Portsmouth GDP; the elec- 
tric power industry; and the nuclear fuel cycle industry. These 
environmental impacts are discussed. 


18183 (DOE/EA-0908) Environmental Assessment for the 
new sanitary sludge land application sites at the Savannah 
River Site. USDOE Savannah River Operations Office, Aiken, SC 
(United States). Feb 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94010354. Source: 
OSTI; NTIS; GPO Dep. 

Action is necessary to allow the Savannah River Site (SRS) to 
provide for efficient disposal of sanitary sludge for SRS as forecast 
by the latest site projections (WSRC, 1991) and modified by the 
latest US Department of Energy (DOE) planning guidance for SRS 
(Stello, 1993). From 1986 to 1992, sanitary wastewater sludge was 
applied on SRS lands in accordance with a South Carolina Depart- 
ment of Health and Environmental Control (SCDHEC) permit as 
part of the reclamation of SRS’s F- and H-Area borrow pits (dis- 
turbed land). This reclamation is essentially complete and, if land 
disposal of sludge is to continue, new land application sites on 
SRS must be selected as the extended permit for applying sludge 
to the borrow pits expired in 1992. Currently, sludge is being 
trucked offsite for disposal by a subcontractor to a Publicly Owned 
Treatment Works (POTW) near Augusta, Georgia (WSRC, 1992a). 
This Environmental Assessment (EA) has been prepared by DOE 
to assess the potential environmental impacts of onsite land dis- 
posal of treated sanitary sewage sludge from SRS. The proposed 
action is to replace the present offsite disposal of the treated sani- 
tary sludge from existing SRS wastewater treatment plants with 
onsite reuse through land application. The proposed action is inde- 
pendent of SRS production operations and is necessary for more 
efficient disposal of SRS sanitary sludge at lower costs. The pro- 
posed land application at SRS is treated as part of the preliminary 
Reconfiguration Programmatic Environmental Impact Statement 
(EIS) “No Action” alternative (DOE, 1991). The sludge from SRS 
sanitary wastewater treatment plants is nonhazardous. Onsite dis- 
posal of this sludge allows SRS to comply with current DOE 
policies to keep any DOE wastes onsite where possible and to 
eliminate any potential accidents due to continuing offsite trans- 
portation of sanitary wastes (DOE, 1990a). 


18184 (DOE/NV/10872-T110) Identification of subsurface 
microorganisms at Yucca Mountain: Third quarterly report, 
January 1, 1994—March 31, 1994. Stetzenbach, L.D. Nevada 
Univ., Las Vegas, NV (United States). Harry Reid Center for Envi- 
ronmental Studies. [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV 10872. Order Num- 
ber DE94011953. Source: OSTI; NTIS; INIS; GPO Dep. 

Bacteria isolated from ground water samples taken from 31 
springs during 1993 were collected and processed according to 
procedures described in earlier reports. These procedures required 
aseptic collection of surface water samples in sterile screw-capped 
containers, transportation to the HRC microbiology laboratory, and 





culture by spread plating onto R2A medium. The isolates were fur- 
ther processed for identification using a gas chromatographic 
analysis of fatty acid methyl esters (FAME) extracted from cell 
membranes. This work generated a presumptive identification of 
113 bacterial species distributed among 45 genera using a data- 
base obtained from Microbial ID, inc., Newark, Delaware (MIDI). A 
preliminary examination of the FAME data was accomplished using 
cluster analysis and principal component analysis software ob- 
tained from MIDI. Typically, bacterial strains that cluster at less 
than 10 Euclidian distance units have fatty acid patterns consistent 
among members of the same species. Thus an organism obtained 
from one source can be recognized if it is isolated again from the 
same or any other source. This makes it possible to track the dis- 
tribution of organisms and monitor environmental conditions or fluid 
transport mechanisms. Microorganisms are seldom found as mono- 
cultures in natural environments. They are more likely to be closely 
associated with other genera with complementary metabolic re- 
quirements. An understanding of the indigenous microorganism 
population is useful in understanding subtle changes in the envi- 
ronment. However, classification of environmental organisms using 
traditional methods is not ideal because differentiation of species 
with small variations or genera with very similar taxonomic charac- 
teristics is beyond the capabilities of traditional microbiological 
methods. 


18185 (DOE/RL-93-68) Interim remedial measures pro- 
posed plan for the 200-ZP-1 Operable Unit, Hanford Site, 
Washington. Parker, D.L. USDOE Richland Operations Office, WA 
(United States). Dec 1993. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005486. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this interim remedial measures (IRM) proposed 
plan is to present and solicit public comments on the IRM planned 
for the 200-ZP-1 Operable Unit at the Hanford Site in Washington 
state. The 200-ZP-1 is one of two operable units that envelop the 
groundwater beneath the 200 West Area of the Hanford Site. 


18186 (EGG-WMO-10279-Vol.1) Environmental resource 
document for the idaho National Engineering Laboratory: Vol 
ume 1. Irving, J.S. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jul 1993. 291p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94008522. Source: OSTI; NTIS; GPO Dep. 

This document contains information related to the environmental 
characterization of the Idaho National Engineering Laboratory 
(INEL). The INEL is a major US Department of Energy facility in 
southeastern Idaho dedicated to nuclear research, waste manage- 
ment, environmental restoration, and other activities related to the 
development of technology. Environmental information covered in 
this document includes land, air, water, and ecological resources; 
socioeconomic characteristics and land use; and cultural, aesthetic, 
and scenic resources. 


18187 (LA-12763-SR) High efficiency filter systems — Gen- 
eral observations, 1992-1993: Status report. Mauzy, A. (ed.) 
(Los Alamos National Lab., NM (United States)); Mokler, B.V.; 
Scripsick, R.C. Los Alamos National Lab., NM (United States). 
May 1994. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94011021. Source: OSTI; NTIS; GPO Dep. 

Reviews of air emission control systems have been conducted at 
selected facilities supported by the Department of Energy (DOE) 
Office of Nuclear Energy (NE). Large High efficiency particulate air 
(HEPA) filtration systems and their testing received particular em- 
phasis. Although significant differences between the sites were 
found, there were also several common issues. These are dis- 
cussed under four general topic areas: policy development, testing 
multiple state systems, guidance on in-place filter testing and sys- 
tem supervision, and uncertainty in in-place filter testing results. 
Two principal conclusions have emerged from these reviews. First, 
there is an immediate need to develop information on how filter 
mechanical integrity decreases with time and use this to establish 
limits on filter service life. Second, there is a general need to en- 
sure the validity of in-place filter testing results and improve testing 
practices. A mathematical framework for describing the effects of 
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nonideal system features on testing results is proposed as an aid 
in understanding the uncertainty in in-place filter testing results. 


18188 (PNL-8830) Air pathway effects of nuclear materials 
production at the Hanford Site, 1983 to 1992. Patton, G.W.; 
Cooper, A.T. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1993. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94002708. Source: OSTI; NTIS; GPO Dep. 

This report describes the air pathway effects of Hanford Site 
operations from 1983 to 1992 on the local environment by summa- 
rizing the air concentrations of selected radionuclides at both onsite 
and offsite locations, comparing trends in environment concentra- 
tions to changing facility emissions, and briefly describing trends in 
the radiological dose to the hypothetical maximally exposed mem- 
ber of the public. The years 1983 to 1992 represent the last 
Hanford Site plutonium production campaign, and this report deals 
mainly with the air pathway effects from the 200 Areas, in which 
the major contributors to radiological emissions were located. An 
additional purpose for report was to review the environmental data 
for a long period of time to provide insight not available in an an- 
nual report format. The sampling and analytical systems used by 
the Surface Environmental Surveillance Project (SESP) to collect 
air samples during the period of this report were sufficiently 
sensitive to observe locally elevated concentrations of selected ra- 
dionuclides near onsite source of emission as well as observing 
elevated levels, compared to distant locations, of some radionu- 
clides at the down wind perimeter. The US DOE Derived 
Concentration Guides (DCGs) for airborne radionuclides were not 
exceeded for any air sample collected during 1983 to 1992, with 
annual average concentrations of all radionuclides at the downwind 
perimeter being considerably below the DCG values. Air emissions 
at the Hanford Site during the period of this report were dominated 
by releases from the PUREX Plant, with ®Kr being the major 
release on a curie basis and 12°! being the major release on a ra- 
diological dose basis. The estimated potential radiological dose 
from Hanford Site point source emissions to the hypothetical maxi- 
mally exposed individual (MEI) ranged from 0. 02 to 0.22 mrem/yr 
(effective dose equivalent), which is well below the DOE radiation 
limit to the public of 100 mremyyr. 


18189 (PNL-9215) Environmental! surveillance master sam- 
pling schedule. Bisping, L.E. Pacific Northwest Lab., Richland, 
WA (United States). Feb 1994. 73p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94010847. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the planned 1994 schedules for routine 
collection of samples for the Surface Environmental Surveillance 
Project (SESP), Drinking Water Project, and Ground-Water Surveil- 
lance Project. Samples are routinely collected for the SESP and 
analyzed to determine the quality of air, surface water, soil, sedi- 
ment, wildlife, vegetation, foodstuffs, and farm products at Hanford 
Site and surrounding communities. The responsibility for monitoring 
the onsite drinking water falls outside the scope of the SESP. The 
Hanford Environmental Health Foundation is responsible for moni- 
toring the nonradiological parameters as defined in the National 
Drinking Water Standards while PNL conducts the radiological 
monitoring of the onsite drinking water. PNL conducts the drinking 
water monitoring project concurrent with the SESP to promote effi- 
ciency and consistency, utilize the expertise developed over the 
years, and reduce costs associated with management, procedure 
development, data management, quality control and reporting. The 
ground-water sampling schedule identifies ground-water sampling 
events used by PNL for environmental surveillance of the Hanford 
Site. 


18190 (SRO-819-24) Savannah River Ecology Laboratory 
annual technical progress report of ecological research, pe- 
riod ending July 31, 1993. Vaitkus, M.R.; Wein, G.R. (eds.); 
Johnson, G. Savannah River Ecology Lab., Aiken, SC (United 
States). 1998. 106p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00819. Order Number 
DE94002812. Source: OSTI; NTIS; GPO Dep. 

This progress report gives an overview of research programs at 
the Savannah River Site. Topics include; environmental operations 
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support, wood stork foraging and breeding, defense waste pro- 
cessing, environmental stresses, alterations in the environment due 
to pollutants, wetland ecology, biodiversity, pond drawdown stud- 
ies, and environmental toxicology. 


18191 (WSRC-MS-93-456) Groundwater penetrating radar 
and high resolution seismic for locating shallow faults in un- 
consolidated sediments. Wyatt, D.E. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Waddell, M.G.; Sexton, B.G. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94007284. Source: OSTi; NTIS; INIS; GPO Dep. 

Faults in shallow, unconsolidated sediments, particularly in 
coastal plain settings, are very difficult to discern during subsurface 
exploration yet have critical impact to groundwater flow, contami- 
nant transport and geotechnical evaluations. This paper presents a 
case study using cross-over geophysical technologies in an area 
where shallow faulting is probable and known contamination exists. 
A comparison is made between Wenner and dipole-dipole resistiv- 
ity data, ground penetrating radar, and high resolution seismic data. 
Data from these methods were verified with a cone penetrometer 
investigation for subsurface lithology and compared to existing 
monitoring well data. Interpretations from these techniques are 
compared with actual and theoretical shallow faulting found in the 
literature. The results of this study suggests that (1) the CPT study, 
combined with the monitoring well data may suggest that disconti- 
nuities in correlatable zones may indicate that faulting is present (2) 
the addition of the Wenner and dipole-dipole data may further sug- 
gest that offset zones exist in the shallow subsurface but not allow 
specific fault planes or fault stranding to be mapped (3) the high 
resolution seismic data will image faults to within a few feet of the 
surface but does not have the resolution to identify the faulting on 
the scale of our models, however it will suggest locations for up- 
ward continuation of faulted zones (4) offset 100 MHz and 200 MHz 
CMP GPR will image zones and features that may be fault planes 
and strands similar to our models (5) 300 MHz GPR will image 
higher resolution features that may suggest the presence of deeper 
faults and strands, and (6) the combination of all of the tools in this 
study, particularly the GPR and seismic may allow for the mapping 
of small scale, shallow faulting in unconsolidated sediments. 


18192 (WSRC-RP-93-580) Radiological impact of 1992 op- 
erations at the Savannah River Site. Hamby, D.M. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94004425. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The offsite individual residing at the SRS boundary location of 
maximum exposure (maximum individual) received a dose from 
SRS atmospheric releases in 1992 of 0.10 mrem. Tritium oxide re- 
leases were responsible for more than 90% of the atmospheric 
dose. Ninety-nine percent of the atmospheric dose is accounted for 
with the inclusion of |-129, U-235, Pu-238 and Pu-239. The 50-mile 
population received a collective dose of 6.4 person-rem from 1992 
releases. Atmospheric radiation dose is dominated by the inhala- 
tion and vegetation consumption pathways. The maximum dose 
received by an offsite individual as a result of SRS liquid releases 
in 1992 was 0.13 mrem. This dose is dominated by Cs-137 that is 
accumulated in Savannah River fish and tritium in drinking water. 
More than 99% of the maximum individual dose from liquid 
releases results from Cs-137, tritium, Sr-90, and Pu-239. The pop- 
ulation dose from liquid releases in 1992 was 2.5 person-rem. The 
major exposure pathway to the population is drinking water. Radia- 
tion dose to the general public from operations at the Savannah 
River Site continues to be a very small fraction of the natural back- 
ground dose. A resident of the CSRA receives about 300 mrem 
per year from background radiation. The population within 50-miles 
of the SRS (620,000) and at the downstream water treatment facili- 
ties (65,000), therefore, receives a natural background population 
dose of approximately 200,000 person-rem. 


18193 (WSRC-TR-94-005) Mixed Waste Management Facll- 
ity (MWMF) groundwater monitoring report: Fourth quarter 
1993 and 1993 summary. Butler, C.T. Westinghouse Savannah 
River Co., Aiken, SC (United States). Mar 1994. 554p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94010761. Source: OSTI; NTIS; 
INIS; GPO Dep. 

During fourth quarter 1993, 10 constituents exceeded final Pri- 
mary Drinking Water Standards in groundwater samples from 
downgradient monitoring wells at the Mixed Waste Management 
Facility, the Old Burial Ground, the E-Area Vaults, and the proposed 
Hazardous Waste/Mixed Waste Disposal Vaults. As in previous 
quarters, tritium and trichloroethylene were the most widespread el- 
evated constituents. Carbon tetrachloride, chloroform, chloroethane 
(vinyl chloride), 1,1-dichloroethylene, dichloromethane (methylene 
chloride), lead, mercury, or tetrachloroethylene also exceeded stan- 
dards in one or more wells. Elevated constituents were found in 
numerous Aquifer Zone 2B. (Water Table) and Aquifer Zone 2B,, 
(Barnwell/McBean) wells and in two Aquifer Unit 2A (Congaree) 
wells. The groundwater flow direction and rates in the three hy- 
drostratigraphic units were similar to those of previous quarters. 


18194 (WSRC-TR-94-006) F-Area Seepage Basins ground- 
water monitoring report — third and fourth quarters 1993: 
Volume 1. Butler, C.T. Westinghouse Savannah River Co., Aiken, 
SC (United States). Mar 1994. 488p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94010762. Source: OSTI; NTIS; INIS; GPO Dep. 
During the second half of 1993, the groundwater at the F-Area 
Seepage Basins (FASB) was monitored in compliance with Module 
3, Section C, of South Carolina Hazardous Waste Permit SC1-890- 
008-989, effective November 2, 1992. The monitoring well network 
is composed of 87 FSB wells screened in the three hydrostrati- 
graphic units that make up the uppermost aquifer beneath the 
FASB. A detailed description of the uppermost aquifer is included 
in the Resource Conservation and Recovery Act Part B post- 
closure care permit application for the F-Area Hazardous Waste 
Management Facility submitted to the South Carolina Department 
of Health and Environmental Control (SCDHEC) in December 
1990. Beginning in the first quarter of 1993, the standard for com- 
parison became the SCDHEC Groundwater Protection Standard 
(GWPS) specified in the approved F-Area Seepage Basins Part B 
permit. Currently and historically, gross alpha, nitrate, nonvolatile 
beta, and tritium are among the primary constituents to exceed 
standards. Numerous other radionuclides and hazardous con- 
stituents also exceeded the GWPS in the groundwater at the FASB 
during the second half of 1993, notably aluminum, iodine-129, and 
zinc. The elevated constituents are found primarily in Aquifer Zone 
2B. and Aquifer Zone 2B, wells. However, several Aquifer Unit 2A 
wells also contain elevated levels of constituents. Isoconcentration/ 
isoactivity maps included in this report indicate both the concentra- 
tion/activity and extent of the primary contaminants in each of the 
three hydrostratigraphic units. Water-level maps indicate that the 
groundwater flow rates and directions at the FASB have remained 
relatively constant since the basins ceased to be active in 1988. 


18195 (WSRC-TR-94-007) H-Area Seepage Basins ground- 
water monitoring report — third and fourth quarters 1993: 
Volume 1. Butler, C.T. Westinghouse Savannah River Co., Aiken, 
SC (United States). Mar 1994. 597p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94010763. Source: OSTI; NTIS; INIS; GPO Dep. 

During the second half of 1993, the groundwater at the H-Area 
Seepage Basins (HASB) was monitored in compliance with the 
September 30, 1992, modification of South Carolina Hazardous 
Waste Permit SC1-890-008-989. A detailed description of the up- 
permost aquifer is included in the Resource Conservation and 
Recovery Act Part B post-closure care permit application for the H- 
Area Hazardous Waste Management Facility submitted to the 
South Carolina Department of Health and Environmental Control 
(SCDHEC) in December 1990. Beginning first quarter 1993, the 
HASB's Groundwater Protection Standard (GWPS), established in 
Appendix 3D-A of the cited permit, became the standard for com- 
parison. Historically as well as currently, nitrate, nonvolatile beta, 
and tritium have been among the primary constituents to exceed 
standards. Other radionuclides and hazardous constitutents also 
exceeded the GWPS in the groundwater at the HASB (notably alu- 
minum, iodine-129, strontium-90, technetium-99, and zinc) during 
the second half of 1993. Elevated constituents were found primarily 





in Aquifer Zone 2B. and in the upper portion of Aquifer Zone 2B,. 
However, constituents exceeding standards also occurred in sev- 
eral wells screened in the lower portion of Aquifer Zone 2B, and 
Aquifer Unit 2A. Isoconcentration/isoactivity maps include in this 
report indicate both the concentration/activity and extent of the pri- 
mary contaminants in each of the three hydrostratigraphic units 
during the second half of 1993. Water-level maps indicate that the 
groundwater flow rates and directions at the HASB have remained 
relatively constant since the basins ceased to be active in 1988. 


18196 (WSRC-TR-94-0194) Guidelines for acceptabie soil 
concentrations in the old F- and H-Area Retention Basins. 
Hamby, D.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). 18 Apr 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94011687. Source: OSTI; NTIS; INIS; GPO Dep. 

Concentration guidelines for residual radionuclides in soil at the 
sites of the Old F- and H-Area Retention Basins (281-3F, 281-3H) 
have been calculated using a dose-based approach. The guidelines 
also are being applied to areas around the F-Basin’s Process Line. 
Estimation of these soil guidelines was completed using RESRAD 
5.0 in accordance with the DOE RESRAD methodology specified in 
DOE/CH/8901 (Gi89). Guidelines are provided for the nuclides 
known to be present in the soils at each basin (Sc87). Soil and hy- 
drologic characteristics specific to each basin are defined for the 
areas above, within, and beneath the contaminated zones. 


0540 Health and Safety 


Refer also to citation(s) 17948, 17958, 17963, 17991, 17992, 
18000, 18001, 18006, 18008, 18009, 18011, 18017, 18018, 18023, 
18024, 18036, 18038, 18039, 18049, 18051, 18055, 18058, 18061, 
18062, 18093, 18094, 18096, 18097, 18098, 18100, 18103, 18105, 
18107, 18108, 18109, 18110, 18112, 18114, 18116, 18117, 18118, 
18119, 18120, 18123, 18128, 18132, 18133, 18138, 18139, 18142, 
18148, 18149, 18152, 18153, 18155, 18157, 18158, 18160, 18165, 
18167, 18169, 18171, 18173, 18174, 18175, 18179, 18836, 18837, 
18838, 18841, 19017, 19110, 19246, 19581, 19593, 19599, 19614, 
19631, 19639, 19640, 19642, 19644, 19645, 19647, 19666, 19842, 
20489, 20595 


18197 (ANL/BIM/PP-—73027) Mortality among female work- 
ers at a thorium-processing plant. Liu, Zhiyuan; Lee, Tze-San. 
Argonne National Lab., IL (United States). [1994]. 20p. Sponsored 
by USDOE, Washington, DC (United States);Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94011501. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The mortality patterns among a cohort of 677 female workers at 
a thorium-processing plant are reported for the period from 1940 to 
1982. Of the 677 women, 165 were reported dead; 459 were still 
alive; and 53 (7.8%) were lost to follow-up. The standardized 
mortality ratios from all causes (0.74), all cancers (0.53), and circu- 
latory diseases (0.66) were significantly below those for the general 
US population. In this cohort, 5 deaths due to lung cancer and 1 
death from leukemia were observed, with 4.53 and 1.69 deaths ex- 
pected, respectively. No deaths from cancer of the liver, pancreas, 
or bone were observed. Poisson regression analysis was used for 
an internal comparison within the cohort. The results of the Pois- 
son regression analysis showed no significant effect on mortality 
rates of all causes and cancers from the study factors, including 
job classification, duration of employment, and time since first em- 
ployment. 


18198 (ANL/EA/CP-80790) Developing an _ integrated 
project plan for the preparation of a Remedial Investigation/ 
Feasibility Study Work Plan. Swanston, B. Argonne National 
Lab., IL (United States). Apr 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9404114—-1: 10. Performance Management Association 
(PMA) annual conference, San Antonio, TX (United States), 20-22 
Apr 1994). Order Number DE94007646. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of project planning is to develop a formalized base- 
line project plan that is used during project execution to track and 
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monitor project performance. The baseline project plan developed 
under the guidelines presented in this paper integrates the techni- 
cal scope, schedule, and budget so that the objectives of the 
project can be accomplished. During project execution, perfor- 
mance data are collected and measured against this baseline 
project plan. When performance varies from the pian, timely ac- 
tions can be taken to alleviate potential problems. Thus, effective 
performance measurement is ultimately a function of the quality of 
the baseline project plan. When viewed in this light, the importance 
of a quality baseline project plan cannot be overemphasized. 


18199 (CONF-931119-2) Performance modeling of con- 
crete/metal barriers used in low-level waste disposal. Shuman, 
R. (Rogers and Associates Engineering Corp., Salt Lake City, UT 
(United States)); Chau, Nam; Icenhour, A.S.; Godbee, H.W.; 
Tharp, M.L. Oak Ridge National Lab., TN (United States). [1993]. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 3. international symposium on 
stabilization/solidification of hazardous, radioactive and mixed 
wastes; Williamsburg, VA (United States); 1-5 Nov 1993. Order 
Number DE94002540. Source: OSTI; NTIS; INIS; GPO Dep. 

Low-Level radioactive wastes generated in government and com- 
mercial operations involving nuclear materials need to be isolated 
from the environment almost in perpetuity. An increasing number of 
disposal sites are using concrete/metal barriers (so called “engi- 
neered” barriers) to isolate these wastes from the environment. 
Two major concerns hamper the use of engineered barriers; 
namely, the lack of ability to reliably predict the service life of these 
barriers and to estimate the confidence level of the service life pre- 
dicted. Computer codes (SOURCE1 and SOURCE2) for estimating 
the long-term (centuries to millennia) service life of these barriers 
are presented. These codes use mathematical models (based on 
past observations, currently accepted data, and established theo- 
ries) to predict behavior into the future. Processes modeled for 
concrete degradation include sulfate attack, calcium hydroxide 
leaching, and reinforcement corrosion. The loss of structural in- 
tegrity due to cracking is also modeled. Mechanisms modeled for 
nuclide leaching include advection and diffusion. The coupled or 
linked effects of these models are addressed in the codes. Outputs 
from the codes are presented and analyzed. 


18200 (DOE/AL/62350—40F-Attach.2) Remedial action plan 
and site design for stabilization of the inactive uranium pro- 
cessing site at Naturita, Colorado: Remedial Action Selection 
Report, Appendix B of Attachment 2: Geology report, Final. 
Jacobs Engineering Group, Inc., Albuquerque, NM (United States). 
Mar 1994. 225p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350 ; FC04-82AL16257. Or- 
der Number DE94011048. Source: OST!; NTIS; INIS; GPO Dep. 

The uranium processing site near Naturita, Colorado, is one of 
24 inactive uranium mill sites designated to be cleaned up by the 
US Department of Energy (DOE) under the Uranium Mill Tailings 
Radiation Control Act of 1978 (UMTRCA), 42 USC § 7901 et seq. 
Part of the UMTRCA requires that the US Nuclear Regulatory 
Commission (NRC) concur with the DOE's remedial action plan 
(RAP) and certify that the remedial action conducted at the site 
complies with the standards promulgated by the US Environmental 
Protection Agency (EPA). Included in the RAP is this Remedial 
Action Selection Report (RAS), which describes the proposed re- 
medial action for the Naturita site. An extensive amount of data 
and supporting information has been generated and evaluated for 
this remedial action. These data and supporting information are not 
incorporated into this single document but are included or refer- 
enced in the supporting documents. The RAP consists of this RAS 
and four supporting documents or attachments. This Attachment 2, 
Geology Report describes the details of geologic, geomorphic, and 
seismic conditions at the Dry Flats disposal site. 


18201 (DOE/AL/62350—40F-Attach.3-4) Remedial action plan 
and site design for stabilization of the inactive uranium pro- 
cessing site at Naturita, Colorado: Appendix B of Attachment 
3: Groundwater hydrology report, Attachment 4: Water re- 
sources protection strategy, Final. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). Mar 1994. 329p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC04-91AL62350 ; FC04-82AL16257. Order Number DE94011041. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Attachment 3 Groundwater Hydrology Report describes the hy- 
drogeology, water quality, and water resources at the processing 
site and Dry Flats disposal site. The Hydrological Services calcula- 
tions contained in Appendix A of Attachment 3, are presented in a 
separate report. Attachment 4 Water Resources Protection Strat- 
egy describes how the remedial action will be in compliance with 
the proposed EPA groundwater standards. 


18202 (DOE/AL/62350-40F-Attach.3-App.A) Remedial action 
plan and site design for stabilization of the inactive uranium 
processing site at Naturita, Colorado: Appendix A of Attach- 
ment 3: Calculations, Final. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Mar 1994. 325p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350 FC04-82AL16257. Order Number DE94011049. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains calculations for: hydraulic gradients for Allu- 
vial Aquifer and Salt Wash Aquifer; slug test analysis to determine 
hydraulic conductivity for Alluvial Aquifer and Salt Wash Aquifer; 
average linear groundwater velocity for Alluvial Aquifer and Salt 
Wash Aquifer; statistical analysis of the extent of existing ground- 
water contamination; hydraulic gradients for Dakota/Burro Canyon 
Formation and Salt Wash Aquifer; slug test analysis to determine 
hydraulic conductivity for Dakota/Burro Canyon Formation and 
Perched Salt Wash Aquifer; determination of hydraulic conductivity 
of the Dakota/Burro Canyon Formation from Packer Tests; average 
linear groundwater velocity for Dakota/Burro Canyon and Salt 
Wash Aquifer; chemical and mineralogical characterization of core 
samples from the Dry Flats Disposal Site; and demonstration of 
low groundwater yield from Uppermost Aquifer. 


18203 (DOE/AL/62350-48F-Rev.1) Baseline risk assess- 
ment of ground water contamination at the Uranium Mill 
Tailings Site near Shiprock, New Mexico: Revision 1. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Apr 
1994. 175p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94011038. Source: OSTI; NTIS; INIS; GPO Dep. 

This baseline risk assessment at the former uranium mill tailings 
site near Shiprock, New Mexico, evaluates the potential impact to 
public health or the environment resulting from ground water con- 
tamination at the former uranium mill processing site. The tailings 
and other contaminated material at this site were placed in an on- 
site disposal cell in 1986 through the US Department of Energy 
(DOE) Uranium Mill Tailings Remedial Action (UMTRA) Project. 
Currently, the UMTRA Project is evaluating ground water contami- 
nation. This risk assessment is the first document specific to this 
site for the Ground Water Project. There are no domestic or drink- 
ing water wells in the contaminated ground water of the two 
distinct ground water units: the contaminated ground water in the 
San Juan River floodplain alluvium below the site and the contami- 
nated ground water in the terrace alluvium area where the disposal 
cell is located. Because no one is drinking the affected ground wa- 
ter, there are currently no health or environmental risks directly 
associated with the contaminated ground water. However, there is 
a potential for humans, domestic animals, and wildlife to the ex- 
posed to surface expressions of ground water in the seeps and 
pools in the area of the San Juan River floodplain below the site. 
For these reasons, this risk assessment evaluates potential expo- 
sure to contaminated surface water and seeps as well as potential 
future use of contaminated ground water. 


18204 (DOE/AL/62350-57D) Baseline risk assessment of 
groundwater contamination at the Uranium Mili Tailings Site 
near Gunnison, Colorado. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Dec 1993. 147p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94004831. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Baseline Risk Assessment of Groundwater Contamination at 
the Uranium Mill Tailings Site Near Gunnison, Colorado evaluates 
potential impacts to public health or the environment resulting from 
groundwater contamination at the former uranium mill processing 
site. The tailings and other contaminated material at this site are 
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being placed in an off-site disposal cell by the US Department of 
Energy’s (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project. Currently, the UMTRA Project is evaluating groundwater 
contamination. This is the second risk assessment of groundwater 
contamination at this site. The first risk assessment was performed 
primarily to evaluate existing domestic wells. This risk assessment 
evaluates the most contaminated monitor wells at the processing 
site. It will be used to assist in determining what remedial action is 
needed for contaminated groundwater at the site after the tailings 
are relocated. This risk assessment follows an approach outlined by 
the US Environmental Protection Agency (EPA). The first step is to 
evaluate groundwater data collected from monitor wells at the site. 
Evaluation of these data showed that the main contaminants in the 
groundwater are cadmium, cobalt, iron, manganese, sulfate, ura- 
nium, and some of the products of radioactive decay of uranium. 


18205 (DOE/AL/62350-57D-Rev.1) Baseline risk assess- 
ment of groundwater contamination at the Uranium Mill 
Tailings Site near Gunnison, Colorado: Revision 1. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). Apr 1994. 
157p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE94011033. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report evaluates potential impacts to public health or the en- 
vironment resulting from groundwater contamination at the former 
uranium mill processing site. The tailings and other contaminated 
material at this site are being placed in an off-site disposal cell by 
the US Department of Energy’s (DOE) Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project. Currently, the UMTRA Project is 
evaluating groundwater contamination. This is the second risk as- 
sessment of groundwater contamination at this site. The first risk 
assessment was performed primarily to evaluate existing domestic 
wells to determine the potential for immediate human health and 
environmental impacts. This risk assessment evaluates the most 
contaminated groundwater that flows beneath the processing site 
towards the Gunnison River. The monitor wells that have consis- 
tently shown the highest concentration of most contaminants are 
used in this risk assessment. This risk assessment will be used in 
conjunction with additional activities and documents to assist in de- 
termining what remedial action is needed for contaminated 
groundwater at the site after the tailings are relocated. This risk as- 
sessment follows an approach outlined by the US Environmental 
Protection Agency (EPA). The first step is to evaluate groundwater 
data collected from monitor wells at the site. Evaluation of these 
data showed that the main contaminants in the groundwater are 
cadmium, cobalt, iron, manganese, sulfate, uranium, and some of 
the products of radioactive decay of uranium. 


18206 (DOE/AL/62350-61) US Department of Energy Ura- 
nium Mill Tailings Remedial Action ground water Project: 
Revision 1, Version 1: Final project plan. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). 21 Dec 1993. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94004833. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The scope of the Project is to develop and implement a ground 
water compliance strategy for all 24 UMTRA processing sites. The 
compliance strategy for the processing sites must satisfy require- 
ments of the proposed EPA ground water cleanup standards in 40 
CFR Part 192, Subparts B and C (1988). This scope of work will 
entail the following activities, on a site-specific basis: Development 
of a compliance strategy based upon modification of the UMTRA 
Surface Project remedial action plans (RAP) or development of 
Ground Water Project RAPs with NRC and state or tribal 
concurrence on the RAP; implementation of the RAP to include es- 
tablishment of institutional controls, where appropriate; institution of 
long-term verification monitoring for transfer to a separate DOE 
program on or before the Project end date; and preparation of 
completion reports and final licensing on those sites that will be 
completed prior to the Project end date. 


18207 (DOE/AL/62350—-72D) UMTRA project technical as- 
sistance contractor quality assurance implementation plan. 
Jacobs Engineering Group, Inc., Albuquerque, NM (United States). 
Mar 1994. 45p. Sponsored by USDOE, Washington, DC (United 





States) DOE Contract AC04-91AL62350. Order 
DE94011045. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project 
Technical Assistance contractor (TAC) Quality Assurance Imple- 
mentation Plan (QAIP) outlines the primary requirements for 
integrating quality functions for TAC technical activities applied to 
the surface and ground water phases of the UMTRA Project. The 
QAIP is subordinate to the latest issue of the UMTRA Project TAC 
Quality Assurance Program Plan (QAPP) (DOE, 1993a), which was 
developed using US Department of Energy (DOE) Order 5700.6C 
quality assurance (QA) criteria. The QAIP addresses technical 
aspects of the TAC UMTRA Project surface and ground water pro- 
grams. All QA issues in the QAIP shall comply with requirements 
contained in the TAC QAPP (DOE, 1933a). Because industry stan- 
dards for data acquisition and data control are not addressed in 
DOE Order 5700.6C, the QAIP has been formatted to the 14 US 
Environmental Protection Agency (EPA) Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA) QA 
requirements. DOE Order 5700.6C criteria that are not contained in 
the CERCLA requirements are added to the QAIP as additional re- 
quirements in Sections 15.0 through 18.0. Project documents that 
contain CERCLA requirements and 5700.6 criteria shall be 
referenced in this document to avoid duplication. Referenced docu- 
ments are not included in this QAIP but are available through the 
UMTRA Project Document Control Center. 


Number 


18208 (DOE/AL/62350-—76-Rev.5) UMTRA Project Office 
Quality Assurance Program Pian: Revision 5. Jacobs Engineer- 
ing Group, Inc., Albuquerque, NM (United States). Nov 1993. 78p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94004836. Source: 
OST}; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project was 
established to accomplish remedial actions at inactive uranium mill 
tailings sites in accordance with Public Law 95-604, the Uranium 
Mill Tailings Radiation Control Act of 1978 (UMTRCA). The UMTRA 
Project's mission is to stabilize and control the residual radioactive 
materials at designated sites in a safe and environmentally sound 
manner so as to minimize or eliminate radiation health hazards to 
the public. The US Department of Energy (DOE) UMTRA Project 
Office directs the overall Project. Because these efforts may involve 
possible risks to public health and safety, a quality assurance (QA) 
program that conforms to the applicable criteria (set forth in the ref- 
erence documents) has been established to control the quality of 
the work. This document, the Quality Assurance Program Plan 
(QAPP), brings into one document the essential criteria to be ap- 
plied on a selective basis, depending upon the nature of the activity 
being conducted, and describes how those criteria shall be applied 
to the UMTRA Project. The UMTRA Project Office shall require 
each Project contractor to prepare and submit for approval a more 
detailed QAPP that is based on the applicable criteria of this QAPP 
and the referenced documents. All QAPPs on the UMTRA Project 
shall fit within the framework of this plan or an industry standard 
format that has been approved by the DOE Project Office. 


18209 


(DOE/AL/62350-77) Long-term surveillance plan for 
the Bodo Canyon Disposal Site, Durango, Colorado. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Mar 
1994. 118p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-91AL62350. Order 
DE94011047. Source: OSTI; NTIS; INIS; GPO Dep. 

This long-term surveillance plan (LTSP) for the Durango, Col- 
orado, Uranium Mill Tailings Remedial Action (UMTRA) Project 
disposal site describes the surveillance activities for the Durango 
(Bodo Canyon) disposal site, which will be referred to as the dis- 
posal site throughout this document. The US Department of Energy 
(DOE) will carry out these activities to ensure that the disposal site 
continues to function as designed. This LTSP was prepared as a 
requirement for acceptance under the US Nuclear Regulatory 
Commission (NRC) general license for custody and long-term care 
of residual radioactive materials (RRM). RRMs include tailings and 
other uranium ore processing wastes still at the site, which the 
DOE determines to be radioactive. This LTSP is based on the 
DOE’s Guidance for Implementing the UMTRA Project Long-term 
Surveillance Program (DOE, 1992). 


Number 
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18210 (DOE/AL/62350-95D) UMTRA Project water sam- 
pling and analysis plan: Canonsburg and Burrell, 
Pennsylvania. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Mar 1994. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94011046. Source: OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action was completed at the Canonsburg and 
Burrell UMTRA Project sites in southwestern Pennsylvania in 1985 
and 1987, respectively. Results of 1993 water sampling indicate 
ground water flow conditions and ground water quality at both sites 
have remained relatively consistent with time. Uranium concentra- 
tions in ground water continue to exceed the maximum 
concentration limit (MCL) at the Canonsburg site; no MCLs are ex- 
ceeded in ground water at the Burrell site. Surface water quality 
shows no evidence of impact from the sites. 


18211 (DOE/AL/62350—110) Gunnison, Colorado, subpile 
study report. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Mar 1994. 80p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94011043. Source: OSTI; NTIS; INIS; GPO Dep. 

To protect human health and the environment, the UMTRA 
project will remediate the uranium mill tailings site at Gunnison, 
Colorado. There are explicit requirements (i.e., 40 Part CFR Part 
192) for the surface remediation of radiologically contaminated 
soils on UMTRA sites. The removal of subpile sediment to the 
depth required by 40 CFR Part 192 will leave in place deeper foun- 
dation sediment that is contaminated with hazardous constituents 
other than radium-226 and thorium-230. The Department of Energy 
and the Colorado Department of Health have questioned whether 
this contaminated soil could potentially act as a continuing source 
of ground water contamination even after surface remediation 
based on 40 CFR Part 192 is complete. To evaluate the subpile 
sediments as a potential source of ground water contamination, the 
Gunnison subpile study was initiated. This report summarizes the 
results and findings of this study. 


18212 (DOE/AL/62350-111D) UMTRA project list of 
reportable occurrences. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States); MK-Ferguson Co., Albuquerque, NM 
(United States). Apr 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94011034. Source: OSTI; NTIS; INIS; GPO Dep. 

This UMTRA Project List of Reportable occurrences is provided 
to facilitate efficient categorization of reportable occurrences. 
These guidelines have been established in compliance with DOE 
minimum reporting requirements under DOE Order 5000.3B. Oc- 
currences are arranged into nine groups relating to US Department 
of Energy (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project operations for active sites. These nine groupings are pro- 
vided for reference to determined whether an occurrence meets 
reporting requirement criteria in accordance with the minimum re- 
porting requirements. Event groups and significance categories that 
cannot or will not occur, and that do not apply to UMTRA Project 
operations, are omitted. Occurrence categorization shall be as fol- 
lows: Group 1. Facility Condition; Group 2. Environmental; Group 
3. Personnel Safety; Group 4. Personnel Radiation Protection; 
Group 5. Safeguards and Security; Group 6. Transportation; Group 
7. Value Basis Reporting; Group 8. Facility Status; and Group 9. 
Cross-Category items. 


18213 (DOE/AL/62350—115) UMTRA project water sampling 
and analysis plan, Spook, Wyoming. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). Mar 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DES94011035. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Surface remedial action is complete at the Spook Uranium Mill 
Tailings Remedial Action Project site in Wyoming. Based on an 
evaluation of site characterization data, the US Nuclear Regulatory 
Commission, US Department of Energy, and state of Wyoming 
have concurred in the determination that a program to monitor 
ground water is not required because ground water in the upper- 
most aquifer is Class 3 (limited use) (40 CFR 192.21(g)(1993)). 
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18214 (DOE/AL/62350—117) UMTRA project water sampling 
and analysis plan, Riverton, Wyoming. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Mar 1994. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94011040. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remediation was completed at the former uranium mill 
site in Riverton, Wyoming, in 1990. Residual radioactive materials 
(contaminated soil and debris) were removed and disposed of at 
Union Carbide Corporation's (Umetco) nearby Gas Hills Title 2 fa- 
cility. Ground water in the surficial and semiconfined aquifers 
(known collectively as the ‘uppermost aquifer’) below the former 
mill and tailings site has been contaminated. No contamination has 
been detected in the deeper, confined sandstone aquifer. The con- 
taminant plume extends off site to the south and east. The plume 
is constrained by surface wetlands and small streams to the east 
and west of the site and by the Little Wind River to the south. Fif- 
teen monitor wells installed in 1993 were sampled to better define 
the contaminant plume and to provide additional water quality data 
for the baseline risk assessment. Samples also were collected from 
domestic wells in response to a request by the Wyoming Depart- 
ment of Environmental Quality in January 1994. No contamination 
attributable to the former uranium milling operations have ever been 
detected in any of the domestic wells used for potable supplies. 


18215 (DOE/AL/62350—118) UMTRA project water sampling 
and analysis plan, Mexican Hat, Utah. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Apr 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94011039. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Mexican Hat, Utah, Uranium Mill Tailings Remedial Action 
(UMTRA) Project site is a former uranium mill that is undergoing 
surface remediation in the form of on-site tailings stabilization. Con- 
taminated surface materials from the Monument Valley, Arizona, 
UMTRA Project site have been transported to the Mexican Hat site 
and are being consolidated with the Mexican Hat tailings. The 
scheduled completion of the tailings disposal cell is August 1995. 
Water is found in two geologic units at the site: the Halgaito Shale 
Formation and the Honaker Trail Formation. The tailings rest on 
the Halgaito Shale, and water contained in that unit is a result of 
milling activities and, to a lesser extent, water released from the 
tailings from compaction during remedial action construction of the 
disposal cell. Water in the Halgaito Shale flows through fractures 
and discharges at seeps along nearby arroyos. Flow from the 
seeps will diminish as water drains from the unit. Ground water in 
the lower unit, the Honaker Trail Formation, is protected from con- 
tamination by an upward hydraulic gradient. There are no nearby 
water supply wells because of widespread poor background ground 
water quality and quantity, and the San Juan River shows no im- 
pacts from the site. This water sampling and analysis plan (WSAP) 
recommends sampling six seeps and one upgradient monitor well 
compared in the Honaker Trail Formation. Samples will be taken in 
April 1994 (representative of high group water levels) and Septem- 
ber 1994 (representative of low ground water levels). Analyses will 
be performed on filtered samples for plume indicator parameters. 


18216 (DOE/AL/62350—122) UMTRA project water sampling 
and analysis plan, Monument Valley, Arizona. Jacobs Engineer- 
ing Group, Inc., Albuquerque, NM (United States). Apr 1994. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94011037. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Monument Valley Uranium Mill Tailings Remedial Action 
(UMTRA) Project site in Cane Valley is a former uranium mill that 
has undergone surface remediation in the form of tailings and con- 
taminated materials removal. Contaminated materials from the 
Monument Valley (Arizona) UMTRA Project site have been 
transported to the Mexican Hat (Utah) UMTRA Project site for con- 
solidation with the Mexican Hat tailings. Tailings removal was 
completed in February 1994. Three geologic units at the site con- 
tain water: the unconsolidated eolian and alluvial deposits (alluvial 
aquifer), the Shinarump Conglomerate (Shinarump Member), and 
the De Chelly Sandstone. Water quality analyses indicate the con- 
taminant plume has migrated north of the site and is mainly in the 
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alluvial aquifer. An upward hydraulic gradient in the De Chelly 
Sandstone provides some protection to that aquifer. This water 
sampling and analysis plan recommends sampling domestic wells, 
monitor wells, and surface water in April and September 1994. The 
purpose of sampling is to continue periodic monitoring for the 
surface program, evaluate changes to water quality for site charac- 
terization, and provide data for the baseline risk assessment. 
Samples taken in April will be representative of high ground water 
levels and samples taken in September will be representative of 
low ground water levels. Filtered and nonfiltered samples will be 
analyzed for plume indicator parameters and baseline risk assess- 
ment parameters. 


18217 (DOE/EA-0339-Rev.1) Environmental assessment of 
remedial action at the Slick Rock uranium mill tailings sites, 
Slick Rock, Colorado: Revision 1. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). May 1994. 152p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. Order Number DE94011036. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 (42 USC 
§7901 et seq.), hereafter referred to as the UMTRCA, authorized 
the US Department of Energy (DOE) to clean up two uranium mill 
tailings processing sites near Slick Rock, Colorado, in San Miquel 
County. Contaminated materials cover an estimated 63 acres of 
the Union Carbide (UC) processing site and 15 ac of the North 
Continent (NC) processing site. The sites are within 1 mile of each 
other and are adjacent to the Dolores River. The sites contain 
concrete foundations of mill buildings, tailings piles, and areas con- 
taminated by windblown and waterborne radioactive tailings 
materials. The total estimated volume of contaminated materials is 
approximately 621,300 cubic yards (yd®). In addition to the contam- 
ination in the two processing site areas, four VPs were found to 
contain contamination. As a result of the tailings being exposed to 
the environment, contamination associated with the UC and NC 
sites has leached into shallow ground water. Surface water has not 
been affected. The closest residence is approximately 0.3 air mi 
from either site. The proposed action is to remediate the UC and 
NC sites by removing all contaminated materials within the design- 
ing site boundaries or otherwise associated with the sites, and 
relocating them to, and stabilizing them at, a location approxi- 
mately 5 road mi northeast of the sites on land administered by the 
Bureau of Land Management (BLM). 


18218 (DOE/EH-0370T) Environment, Safety and Health in- 
dependent evaluation of Fernald Environmental Restoration 
Management Company’s (FERMCO) Comprehensive Environ- 
mental Occupational Safety and Health Program (CEOSHP). 
USDOE, Washington, DC (United States). Apr 1994. 113p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94011225. Source: OSTI; NTIS; GPO Dep. 

The Office of Environmental Management (EM) requested the 
Office of Environment, Safety and Health (EH) to perform an 
independent evaluation of Fernald Environmental Restoration Man- 
agement Corporation’s (FERMCO’'s) Comprehensive Environmental 
occupational Safety and Health Program (CEOSHP) document. In 
1992, FERMCO was awarded the Department of Energy's (DOE) 
first Environmental Restoration Management Contract and devel- 
oped the CEOSHP to respond to contract requirements. EH limited 
its review to the CEOSHP because this document constitutes 
FERMCO's written environment, safety and health (ES&H) program 
document and thus provides the basis for FERMCO’s ES&H pro- 
gram. EH’s independent review identified several major areas of 
the CEOSHP that need to be revised if it is to function successfully 
as the program-level document for FERMCO's environment, safety 
and health program. The problems identified occur throughout the 
document and apply across the three CEOSHP sections evaluated 
by EH: the Occupational Safety and Health program, the Environ- 
mental Protection program, and the Radiological Control program. 
Primary findings of the CEOSHP: (1) Does not fully reflect the 
occupational safety and health, environmental protection, and radi- 
ological control requirements of the Department; (2) Does not 
convey a strong sense of management leadership of the program 
or clearly delineate employee rights, responsibilities, and roles in 





FERMCO’s ES&H program; (3) Is not a program management- 
level document; (4) Does not describe a “seamless” ES&H 
program; and (5) Does not clearly convey how FERMCO’s ES&H 
program actually works. EH’s detailed evaluation of FERMCO's 
CEOSHP, along with specific recommendations are presented in 
Sections 2, 3, and 4 of this report. EH believes that EM will find 
this review and analysis useful in its efforts to assist FERMCO in a 
comprehensive redrafting of the CEOSHP. 


18219 (DOE/EIS—0198-Rev.2) Programmatic environmental 
impact statement for the Uranium Mill Tailings Remedial Ac- 
tion Ground Water Project: Revision 2. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Mar 1994. 213p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94011044. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Uranium processing activities at most of the 24 inactive mill sites 
designated for remediation under the Uranium Mill Tailings Radia- 
tion Control Act (UMTRCA) resulted in the formation of 
contaminated ground water beneath and, in some cases, downgra- 
dient of the sites. This contaminated ground water often has 
elevated levels of hazardous constituents such as uranium and ni- 
trate. The purpose of the Uranium Mill Tailings Remedial Action 
(UMTRA) Ground Water Project is to protect human health and the 
environment by meeting EPA proposed standards in areas where 
ground water has been contaminated with constituents from former 
processing sites. A major first step in the UMTRA Ground Water 
Project is the preparation of this Programmatic Environmental Im- 
pact Statement (PEIS). This document analyzes potential impacts 
of the alternatives, including the proposed action, which is the 
DOE's preferred alternative. These alternatives are programmatic 
in that they are plans for conducting the UMTRA Ground Water 
Project. The alternatives, which are described in Section 2.0, do 
not address site-specific ground water compliance. This PEIS is a 
planning document that will provide a framework for conducting the 
Ground Water Project; assess the potential programmatic impacts 
of conducting the UMTRA Ground Water Project; provide a method 
for determining the site-specific ground water compliance strate- 
gies; and provide data and information that can be used to prepare 
site-specific environmental impacts analyses more efficiently. 


18220 (DOE/EIS—0198-Rev.3) Draft programmatic environ- 
mental impact statement for the Uranium Mill Tailings 
Remedial Action Ground Water Project: Revision 3. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). Apr 1994. 
230p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE94011042. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the UMTRA Ground Water Project is to protect 
human health and the environment by meeting the proposed EPA 
standards in areas where ground water has been contaminated. 
The first step in the UMTRA Ground Water Project is the prepara- 
tion of this programmatic environmental impact statement (PEIS). 
This document analyzes potential impacts of four programmatic al- 
ternatives, including the proposed action. The alternatives do not 
address site-specific ground water compliance. Rather, the PEIS is 
a planning document that provides a framework for conducting the 
Ground Water Project; assesses the potential programmatic im- 
pacts of conducting the Ground Water Project; provides a method 
for determining the site-specific ground water compliance strate- 
gies; and provides data and information that can be used to 
prepare site-specific environmental impacts analyses more 
efficiently. This PEIS differs substantially from a site-specific envi- 
ronmental impact statement because multiple ground water 
compliance strategies, each with its own unique set of potential im- 
pacts, could be used to implement all the alternatives except the 
no action alternative. Implementing a PEIS alternative means ap- 
plying a ground water compliance strategy or strategies at a 
specific site. It is the use of a strategy or a combination of strate- 
gies that would result in site-specific impacts. 


18221 (DOE/EM—0104(1993)-English-Ver.) Environmental 
restoration and waste management: An introduction: Student 
edition. Oak Hills High School, Cincinnati, OH (United States). Sci- 
entific and Technical Writing Class. 1998. 24p. Sponsored by 
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USDOE, Washington, DC (United States). 
DE94004217. Source: OSTI; NTIS; GPO Dep. 
For more than 40 years, the United States has produced nuclear 
weapons. These production activities generated both radioactive 
and hazardous waste and often contaminated the environment. For 
many years, the public was unaware of the problem and unable to 
do anything about it. All of this has changed. In response to recent 
public outcry, the former Secretary of Energy, Retired Admiral 
James D. Watkins, established the Office of Environmental 


Order Number 


Restoration and Waste Management (EM) in November 1989. The 
creation of EM was the first step toward correcting contamination 
problems from the past 40 years. In this booklet, we at DOE, 
through the efforts of the students at Oak Hills High School of 
Cincinnati, Ohio, will introduce you to EM and encourage your in- 
volvement in this major program within the Department of Energy. 


18222 (DOE/ID—10389) Track 2 sites: Guidance for assess- 
ing low probability hazard sites at the INEL: Revision 6. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Jan 1994. 
424p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94010771. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents guidance for assessment of Track 2 low 
probability hazard sites (LPHS) at the Idaho National Engineering 
Laboratory (INEL). The Track 2 classification was developed 
specifically for the INEL to streamline the implementation of Com- 
prehensive Environmental Response, Compensation, and Liability 
Act. Track 2 LPHSs are described as sites where insufficient data 
are available to make a decision concerning the risk level or to se- 
lect or design a remedy. As such, these types of sites are not 
described in the National Contingency Plan or existing regulatory 
guidance. The goal of the Track 2 process is to evaluate LPHSs 
using existing qualitative and quantitative data to minimize the col- 
lection of new environmental data. To this end, this document 
presents a structured format consisting of a series of questions 
and tables. A qualitative risk assessment is used. The process is 
iterative, and addresses an LPHS from multiple perspectives (i.e., 
historical, empirical, process) in an effort to generate a repro- 
ducible and defensible method. This rigorous approach follows the 
data quality objective process and establishes a well organized, 
logical approach to consolidate and assess existing data, and set 
decision criteria. If necessary, the process allows for the design of 
a sampling and analysis strategy to obtain new environmental data 
of appropriate quality to support decisions for each LPHS. Finally, 
the guidance expedites consensus between regulatory parties by 
emphasizing a team approach to Track 2 investigations. 


18223 (DOE/RL—94-15) National emission standards for 
hazardous air pollutants application for approval to stabilize 
the 105N Basin. USDOE Richland Operations Office, WA (United 
States). [1994]. 104p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010338. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 105N Basin (basin) Stabilization will place the basin in a ra- 
diologically and environmentally safe condition so that it can be 
decommissioned at a later date. The basin stabilization objectives 
are to inspect for Special Nuclear Material (SNM) (i.e., fuel assem- 
blies and fuel pieces), remove the water from the basin and 
associated pits, and stabilize the basin surface. The stabilization 
will involve removal of basin hardware, removal of basin sedi- 
ments, draining of basin water, and cleaning and stabilizing basin 
surfaces-to prevent resuspension of radioactive emissions to the 
air. These activities will be conducted in accordance with all appli- 
cable regulations. The basin is in the 105N Building, which is 
located in the 100N Area. The 100N Area is located in the North- 
ern portion of the Hanford Site approximately 35 miles northwest of 
the city of Richland, Washington. The basin is a reinforced unlined 
concrete structure 150 feet long, 50 feet wide, and 24 feet deep. 
The basin is segregated into seven areas sharing a common pool 
of water; the Discharge/Viewing (“D”) Pit, the fuel segregation pit 
(including a water tunnel that connects the “D” pit and segregation 
pit), two storage basins designated as North Basin and South 
Basin, two cask load-out pits, and a fuel examination area. The 
North Basin floor is entirely covered and the South Basin is partly 
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covered by a modular array of cubicles formed by boron concrete 
posts and boron concrete panels. 


18224 (EGG-WTD-—10993) Selective chelation and extrac- 
tion of lanthanides and actinides with supercritical fluids. 
Brauer, R.D.; Carleson, T.E.; Harrington, J.D.; Jean, F.; Jiang, H.; 
Lin, Y.; Wai, C.M. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jan 1994. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94010703. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is made up of three independent papers: (1) Super- 
critical Fluid Extraction of Thorium and Uranium with Fluorinated 
Beta-Diketones and Tributy! Phosphate, (2) Supercritical Fluid Ex- 
traction of Lanthanides with Beta-Diketones and Mixed Ligands, 
and (3) A Group Contribution Method for Predicting the Solubility of 
Solid Organic Compounds in Supercritical Carbon Dioxide. Experi- 
mental data are presented demonstrating the successful extraction 
of thorium and uranium using fluorinated beta-diketones to form 
stable complexes that are extracted with supercritical carbon diox- 
ide. The conditions for extracting the lanthanide ions from liquid and 
solid materials using supercritical carbon dioxide are presented. In 
addition, the Peng-Robison equation of state and thermodynamic 
equilibrium are used to predict the solubilities of organic solids in 
supercritical carbon dioxide from the sublimation pressure, critical 
properties, and a centric factor of the solid of interest. 


18225 (ES/ER/TM-86) Toxicological benchmarks _ for 
wildlife: Environmental Restoration Program. Opresko, D.M.; 
Sample, B.E.; Suter, G.W. Oak Ridge National Lab., TN (United 
States). Sep 1993. 95p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE94006321. Source: OSTI; NTIS; GPO Dep. 

This report presents toxicological benchmarks for assessment of 
effects of 55 chemicals on six representative mammalian wikdlife 
species (short-tailed shrew, white-footed mouse, cottontail ink, red 
fox, and whitetail deer) and eight avian wildlife species (American 
robin, woodcock, wild turkey, belted kingfisher, great blue heron, 
barred owl, Cooper’s hawk, and redtailed hawk) (scientific names 
are presented in Appendix C). These species were chosen be- 
cause they are widely distributed and provide a representative 
range of body sizes and diets. The chemicals are some of those 
that occur at United States Department of Energy (DOE) waste 
sites. The benchmarks presented in this report are values believed 
to be nonhazardous for the listed wildlife species. 


18226 (ES/ER/TM-102) Waste Generation Forecast for 
DOE-ORO’s Environmental Restoration OR-1 Project: FY 
1994-FY 2001: Environmental Restoration Program, Septem- 
ber 1993 Revision. Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (United States). Dec 1993. 102p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94006323. Source: OSTI; NTIS; INIS; GPO Dep. 

This Waste Generation Forecast for DOE-ORO’s Environmental 
Restoration OR-1 Project. FY 1994—FY 2001 is the third in a series 
of documents that report current estimates of the waste volumes 
expected to be generated as a result of Environmental Restoration 
activities at Department of Energy, Oak Ridge Operations Office 
(DOE-ORO), sites. Considered in the scope of this document are 
volumes of waste expected to be generated as a result of remedial 
action and decontamination and decommissioning activities taking 
place at these sites. Sites contributing to the total estimates make 
up the DOE-ORO Environmental Restoration OR-1 Project: the 
Oak Ridge K-25 Site, the Oak Ridge National Laboratory, the Y-12 
Plant, the Paducah Gaseous Diffusion Plant, the Portsmouth 
Gaseous Diffusion Plant, and the off-site contaminated areas adja- 
cent to the Oak Ridge facilities (collectively referred to as the Oak 
Ridge Reservation Off-Site area). Estimates are available for the 
entire fife of all waste generating activities. This document summa- 
rizes waste estimates forecasted for the 8-year period of FY 
1994-FY 2001. Updates with varying degrees of change are ex- 
pected throughout the refinement of restoration strategies currently 
in progress at each of the sites. Waste forecast data are relatively 
fluid, and this document represents remediation plans only as re- 
ported through September 1993. 
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18227 (IS-5106) Laser ablation ICP-mass spectrometry 
determination of Th? in soils at the Gunnison, Colorado UM- 
TRA site. Anderson, M.S. (Ames Lab., IA (United States)); 
Braymen, S.; Mcintosh, R. Ames Lab., IA (United States). 16 
Feb 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94011208. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes an innovative technology, laser ablation- 
inductively couple plasma-mass spectrometry (LA-ICP-MS), 
operated in a mobile laboratory, to rapidly detect thorium 230 activ- 
ity levels in soil samples. This technology was demonstrated 
on-site during November 1993 at the Gunnison, Colorado, UMTRA 
project site in support of their remediation effort. The LA-ICP-MS 
sampling and analysis technique was chosen because of the capa- 
bility for rapid analysis, approximately three samples per hour, with 
minimal sample preparation. 


18228 (LA-11652-MS-Rev.1) Quality assurance plan for the 
Basic Environmental Compliance and Monitoring Program 
(BECAMP): Revision 1. Essington, E.H. Los Alamos National 
Lab., NM (United States). Nov 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94004190. Source: OSTI; NTIS; GPO Dep. 

This quality assurance plan (QAP) is designed ensure that the 
methodologies and the data used for environmental cleanup and 
treatment studies at the Nevada Test Site are both usable and de- 
fensible. The QAP serves two purposes in this regard: (1) to guide 
the preparation of procedures for carrying out the tasks of the Ba- 
sic Environmental compliance and Monitoring program (BECAMP); 
and (2) to help management track the progress of those tasks. 


18229 (LA-SUB-93-306) Evaluation of safety assessment 
methodologies in Rocky Flats Risk Assessment Guide (1985) 
and Building 707 Final Safety Analysis Report (1987). Walsh, B. 
(Science and Engineering Associates, Inc., Albuquerque, NM 
(United States)); Fisher, C.; Zigler, G.; Clark, R.A. Los Alamos 
National Lab., NM (United States); Science and Engineering Asso- 
ciates, Inc., Albuquerque, NM (United States). 9 Nov 1990. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (SEASF-TR-90-009). Order Number 
DE94005656. Source: OSTI; NTIS; INIS; GPO Dep. 

FSARs. Rockwell International, as operating contractor at the 
Rocky Flats plant, conducted a safety analysis program during the 
1980s. That effort resulted in Final Safety Analysis Reports 
(FSARs) for several buildings, one of them being the Building 707 
Final Safety Analysis Report, June 87 (707FSAR) and a Plant 
Safety Analysis Report. Rocky Flats Risk Assessment Guide, 
March 1985 (RFRAG85) documents the methodologies that were 
used for those FSARs. Resources available for preparation of 
those Rocky Flats FSARs were very limited. After addressing the 
more pressing safety issues, some of which are described below, 
the present contractor (EG&G) intends to conduct a program of up- 
grading the FSARs. This report presents the results of a review of 
the methodologies described in RFRAG85 and 707FSAR and con- 
tains suggestions that might be incorporated into the methodology 
for the FSAR upgrade effort. 


18230 (LA-UR-94-846) Use of screening action levels in 
risk management at Los Alamos National Laboratory. Beck, 
J.R. (Radian Corp., White Rock, NM (United States)); Hueske, 
K.L.; Dorries, A.M. Los Alamos National Lab., NM (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940499-1: Fed- 
eral environmental restoration and waste minimization conference 
and exhibition, New Orleans, LA (United States), 25-29 Apr 1994). 
Order Number DE94009310. Source: OSTI; NTIS; INIS; GPO Dep. 

The screening assessment approach used at Los Alamos Na- 
tional Laboratory has proved to be a valuable risk management 
tool in making decisions that are cost-effective, efficient, and defen- 
sible. Los Alamos has successfully used screening action levels to 
prioritize RFI activities, streamline data evaluation, and insure ana- 


lytical methods are adequately sensitive to be protective of human 
health. 


18231 (ORNL/ER-173) Surface radiological investigations 
at two creek receiving runoff from White Wing Scrap Yard, 





Oak Ridge Reservation, Oak Ridge, Tennessee: Environmental 
Restoration Program. Uziel, M.S.; Tiner, P.F.; Williams, J.K. Oak 
Ridge National Lab., TN (United States). Feb 1994. 72p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009445. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A surface radiological investigation was conducted intermittently 
from August 1992 July 1993 at two creeks receiving runoff from 
White Wing Scrap Yard. In this report, the two creeks (both un- 
named tributaries of Bear Creek) are, referred to as the east creek 
and the west creek based on their respective locations relative to 
White Wing Scrap Yard. The radiological survey of accessible ar- 
eas at the east creek revealed no detectable gamma exposure 
rates above typical background levels (8 to 12 uR/h). The very 
slight elevations in gamma and beta-gamma levels found along the 
creek were generally associated with outcroppings of shale and 
iypical of naturally occurring radionuclides present in such material. 
No radiological anomalies were associated with an oily sheen ob- 
served on the water at three locations, three 55-gal metal drums in 
or near the creek, a small pile of metal debris near the creek, or 
several enclosures used in a 1969 study of animal excretion rates. 
Radionuclide analysis of three soil samples collected at the east 
creek demonstrated typical of ®°Co, '5’Cs, gross alpha activity, 
gross beta activity, and “°K. 


18232 (ORNL/M-2751/V2/Pt.C) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 2, Technology Logic 
Diagram: Part C, Waste Management. Oak Ridge K-25 Site, TN 
(United States). Sep 1993. 324p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE93016149. Source: OSTI; NTIS; GPO Dep. 

This report documents site remediation at ORNL, including 
ORNL site characterization technologies, waste management and 
robotics and automation of the laboratory for waste processing and 
analysis. 


18233 (ORNL/RASA-93/5) Results of the mobile gamma 
scanning activities in Wayne and Pequannock Townships, New 
Jersey. Johnson, C.A.; Roberts, D.A.; Patania, V.P.; Foley, R.D. 
Oak Ridge National Lab., TN (United States). Jan 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006186. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the early 1980s the W. R. Grace site and the adjacent 
area were the focus of several radiological investigations. Radiolog- 
ical surveys revealed surface radionuclide concentrations greater 
than those acceptable under US Department of Energy (DOE) re- 
medial action guidelines. In 1984, Congress assigned responsibility 
for cleanup of the W.R. Grace site to the Department of Energy. 
The property was redesignated as the Wayne Interim Storage Site 
(WISS) and in 1985 DOE began plans for survey/monitoring, and 
remedial action of nearby vicinity properties and the interim storage 
site. Evaluations of the radiological survey data in 1986 indicated 
radioactive contamination above current DOE guidelines at the off- 
site areas of parts of Township Park southwest of WISS, and parts 
of the Sheffield Brook area and railroad siding in Pequannock 
Township. Remedial action was conducted over several years of 
most of these areas and independent verification of remedial action 
was performed. A team from Oak Ridge National Laboratory con- 
ducted a mobile radiological scanning survey of a stretch of public 
roadway in the immediate vicinity south of the WISS, extending 
northwest to the Pompton turnpike. A mobile gamma scanning van 
with an on-board computer system was used to identify at least 24 
anomalous areas, some attributable to the naturally elevated levels 
in concrete, asphalt, and natural granite found in streets, driveways 
and landscaping materials in the area. Analyses of the biased soil 
samples taken in the ballpark also revealed slightly elevated tho- 
rium concentrations. However, soil concentration measurements 
when averaged over 100 m* fall below the limits prescribed by 
DOE radiological guidelines established for this site. The anomalies 
may result from a wide range of sources, such as ash, granite, and 
fertilizer as well as materials from the former Grace facility. 


18234 (ORNL/TM—12401) Solubility measurement of urea- 
nium in uranium-contaminated soils. Lee, S.Y.; Elless, M.; 
Hoffman, F. Oak Ridge National Lab., TN (United States). Aug 
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1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ESD—4138). Order 
Number DE94005329. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4138. 

A_ short-term equilibration study involving two uranium- 
contaminated soils at the Fernald site was conducted as part of the 
In Situ Remediation Integrated Program. The goal of this study is 
to predict the behavior of uranium during on-site remediation of 
these soils. Geochemical modeling was performed on the aqueous 
species dissolved from these soils following the equilibration study 
to predict the on-site uranium leaching and transport processes. 
The soluble levels of total uranium, calcium, magnesium, and car- 
bonate increased continually for the first four weeks. After the first 
four weeks, these components either reached a steady-state equi- 
librium or continued linearity throughout the study. Aluminum, 
potassium, and iron, reached a steady-state concentration within 
three days. Silica levels approximated the predicted solubility of 
quartz throughout the study. A much higher level of dissolved ura- 
nium was observed in the soil contaminated from spillage of 
uranium-laden solvents and process effluents than in the soil con- 
taminated from settling of airborne uranium particles ejected from 
the nearby incinerator. The high levels observed for soluble cal- 
cium, magnesium, and bicarbonate are probably the result of 
magnesium and/or calcium carbonate minerals dissolving in these 
soils. Geochemical modeling confirms that the uranyl-carbonate 
complexes are the most stable and dominant in these solutions. 
The use of carbonate minerals on these soils for erosion control 
and road construction activities contributes to the leaching of ura- 
nium from contaminated soil particles. Dissolved carbonates 
promote uranium solubility, forming highly mobile anionic species. 
Mobile uranium species are contaminating the groundwater under- 
lying these soils. The development of a site-specific remediation 
technology is urgently needed for the FEMP site. 


18235 (ORNL/TM—12475) Nuclear criticality safety assess- 
ment of the proposed CFC replacement coolants. Jordan, W.C.; 
Dyer, H.R. Oak Ridge National Lab., TN (United States). Dec 
1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94006502. Source: OSTI; NTIS; INIS; GPO Dep. 

The neutron multiplication characteristics of refrigerant-114 (R- 
114) and proposed replacement coolants perfluorobutane (C4F 19) 
and cycloperfluorobutane C4Fg) have been compared by evaluat- 
ing the infinite media multiplication factors of UF,/H/coolant 
systems and by replacement calculations considering a 10-MW 
freezer/sublimer. The results of these comparisons demonstrate 
that R-114 is a neutron absorber, due to its chlorine content, and 
that the alternative fluorocarbon coolants are neutron moderators. 
Estimates of critical spherical geometries considering mixtures of 
UF./HF/C4F1> indicate that the flourocarbon-moderated systems 
are large compared with water-moderated systems. The freezer/ 
sublimer calculations indicate that the alternative coolants are more 
reactive than R-114, but that the reactivity remains significantly 
below the condition of water in the tubes, which was a limiting con- 
dition. Based on these results, the alternative coolants appear to 
be acceptable; however, several follow-up tasks have been recom- 
mended, and additional evaluation will be required on an individual 
equipment basis. 


18236 Drill string enclosure. Jorgensen, D.K.; Kuhns, D.J.; 
Wiersholm, ©.; Miller, T.A. To Dept. of Energy. [1992]. Filed date 
14 Apr 1992. U.S. Patent Application 7-868,143. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010156. Source: OSTI; NTIS; 
GPO Dep. 

This invention is comprised of a drill string enclosure which con- 
sists of six component parts, including; a top bracket, an upper 
acrylic cylinder, an acrylic drill casing guide, a lower acrylic cylin- 
der, a bottom bracket, and three flexible ducts. The upper acrylic 
cylinder is optional based upon the drill string length. The drill 
string enclosure allows for an efficient drill and sight operation at a 
hazardous waste site. 


18237 (PNL-8862) Summary of 1990 eolian characteriza- 


tion studies, Hanford Site, Washington. Gaylord, D.R. 
(Washington State Univ., Pullman, WA (United States)); Stetler, 
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L.D.; Smith, G.D.; Mars, R.W. Pacific Northwest Lab., Richland, 
WA (United States); Washington State Univ., Pullman, WA (United 
States); Wyoming Univ., Laramie, WY (United States). Dec 1993. 
111p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94005647. 
Source: OSTI; NTIS; GPO Dep. 

A study of eolian activity was initiated to improve understanding 
of past climate change and the likely effect of wind on engineered 
protective barriers at the Hanford Site. Eolian features from a 
Holocene sand dune field located in the southeastern portion of the 
Hanford Site were investigated using a variety of field and labora- 
tory techniques including stratigraphic examinations of hand-dug 
pits, textural and compositional analyses of dune sand and 
potential source detritus, and air photo interpretations. These inves- 
tigations were undertaken to evaluate the provenance and eolian 
dynamics of the sand dunes. Interpretations of sand dune migration 
using archival air photo stereopairs document a 20% reduction in 
the volume of active sand dunes (measured from an approximate 
15-km? test area) between 1948 and 1987. Changes in annual pre- 
cipitation appear to have influenced active dune migration strongly. 


18238 (PNL-8907) Evaluation of options for disposition of 
dispersible material in B-Cell. Tokarz, R.D. (Pacific Northwest 
Lab., Richland, WA (United States)); Defferding, L.J.; Adickes, 
M.D.; Keene, K.E.; Pilger, J.P.; Alzheimer, J.M.; Paxton, M.M. Pa- 
cific Northwest Lab., Richland, WA (United States). Oct 1993. 82p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94003237. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The radioactive contaminants in the dispersible material in B-cell 
of the 324 Building Radiochemical Energy (RE) hot-cell complex at 
the Hanford Site in southeastern Washington exceed the allowable 
level. In 1986, there was a spill of 1.3 million curies of concen- 
trated cesium and strontium in B-cell. Cleanup is required, and 
candidate technologies for cleaning up or otherwise addressing 
problems associated with the dispersible material are being evalu- 
ated by Pacific Northwest Laboratory (PNL). The RE _hot-cell 
complex in 324 Building was constructed in the late 1950s. From 
the early 1960s until today the complex has been the site of nu- 
merous research, development, and demonstration programs using 
radioactive and hazardous materials. In mid-FY 1988, a program to 
clean B-cell was initiated. At present, dispersible material has been 
collected from 45% of the cell floor area, and 64% of the equip- 
ment and support racks have been removed from the cell. The 
evaluation of decontamination procedures are described. 


18239 (PNL-8934) Analysis of area monitoring options for 
Westinghouse Hanford Company. Vargo, GJ.; Hickey, E.E.; 
Durham, J.S.; Snyder, S.F. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1993. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94007087. Source: OSTI; NTIS; INIS; GPO Dep. 

In June 1992, the Department of Energy issued DOE N 5480.6, 
Radiological Control Manual, which established practices for con- 
ducting radiological control activities at all DOE and DOE-funded 
sites that manage radiation or radioactive materials. To implement 
the RCM, each DOE facility was required to develop and approve 
their own radiological control manual, which described a phased 
approach to implementing the RCM over a period of time. This 
document, for the Hanford Site, is called the Hanford Site Radio- 
logical Control Manual. The HSRCM was issued in December 1992 
(RL 1992). This project relates to Article 514 in the RCM, which 
discusses establishing and maintaining a comprehensive area 
monitoring program for minimizing the number of areas requiring 
the issuance of personnel dosimeters and for verifying that doses 
next to Radiological Buffer Areas are negligible. Three specific 
items in this article address the use of area monitoring dosimeters 
to (1) record and document radiation levels in routinely occuPied 
areas adjacent to areas where radiation or operations with radia- 
tion exist, (2) support dosimetry investigations, and (3) supplement 
the existing monitoring programs in Controlled Areas in the event 
of an emergency. 


18240 (PNL-8949) Water erosion field tests for Hanford 


protective barriers: FY 1992 status report. Gilmore, B.G.; Wal- 
ters, W.H. Pacific Northwest Lab., Richland, WA (United States). 
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Nov 1993. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94004375. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) conducted this study for the 
Office of Technology Development and the Office of Environmental 
Restoration of the US Department of Energy. The purpose of the 
study was to investigate the erosion potential of barrier soil covers 
from high-intensity rainfall events and to propose erosion mitigation 
criteria for the soil cover. Two sets of field plots were used in the 
testing program. Small plots (1 m*) were used initially for scoping 
studies and larger plots (32.5 m*) were used for a more compre- 
hensive study of soil cover erosion. The study investigated the use 
of pea gravel admix and naturally established vegetation to reduce 
erosion of barrier soil covers. 


18241 (PNL-8989) Comparing statistical tests for detecting 
soil contamination greater than background. Hardin, J.W.; 
Gilbert, R.O. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1993. 115p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94005498. Source: OSTI; NTIS; INIS; GPO Dep. 

The Washington State Department of Ecology (WSDE) recently 
issued a report that provides guidance on statistical issues 
regarding investigation and cleanup of soil and groundwater con- 
tamination under the Model Toxics Control Act Cleanup Regulation. 
Included in the report are procedures for determining a 
background-based cleanup standard and for conducting a 3-step 
statistical test procedure to decide if a site is contaminated greater 
than the background standard. The guidance specifies that the 
State test should only be used if the background and site data are 
lognormally distributed. The guidance in WSDE allows for using al- 
ternative tests on a site-specific basis if prior approval is obtained 
from WSDE. This report presents the results of a Monte Carlo 
computer simulation study conducted to evaluate the performance 
of the State test and several alternative tests for various contami- 
nation scenarios (background and site data distributions). The 
primary test performance criteria are (1) the probability the test will 
indicate that a contaminated site is indeed contaminated, and (2) 
the probability that the test will indicate an uncontaminated site is 
contaminated. The simulation study was conducted assuming the 
background concentrations were from lognormal or Weibull distri- 
butions. The site data were drawn from distributions selected to 
represent various contamination scenarios. The statistical tests 
studied are the State test, t test, Satterthwaite’s t test, five 
distribution-free tests, and several tandem tests (wherein two or 
more tests are conducted using the same data set). 


18242 


(PNL-9434) Organic carbon in Hanford single-shell 
tank waste. Toth, J.J.; Willingham, C.E.; Heasler, P.G.; Whitney, 
P.D. Pacific Northwest Lab., Richland, WA (United States). Apr 
1994. 95p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order 
DE94012120. Source: OSTI; NTIS; INIS; GPO Dep. 
Safety of Hanford single-shell tanks (SSTs) containing organic 
carbon is a concern because the carbon in the presence of oxidiz- 
ers (NO3 or NO2) is combustible when sufficiently concentrated 
and exposed to elevated temperatures. A propagating chemical re- 
action could potentially occur at high temperature (above 200 C). 
The rapid increase in temperature and pressure within a tank might 
result in the release of radioactive waste constituents to the envi- 
ronment. The purpose of this study is to gather available laboratory 
information about the organic carbon waste inventories stored in 
the Hanford SSTs. Specifically, the major objectives of this investi- 
gation are: Review laboratory analytical data and measurements 
for SST composite core and supernatant samples for available or- 
ganic data; Assess the correlation of organic carbon estimated 
utilizing the TRAC computer code compared to laboratory mea- 
surements; and From the laboratory analytical data, estimate the 
TOC content with confidence levels for each of the 149 SSTs. 


18243 (RFP-4799) Criticality safety aspects of decontami- 
nation and decommissioning at defense nuclear facilities. 
Croucher, D.W. EG and G Rocky Flats, Inc., Golden, CO (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-940602— 
3: 35. annual meeting of the American Nuclear Society; 11. topical 


Number 





meeting on the technology of fusion energy, New Orleans, LA 
(United States); New Orleans, LA (United States), 11-16 Jun 1994; 
19-24 jun 1994; CONF-940630—2). Order Number DE94006036. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Defense nuclear facilities have operated for forty years with a 
well-defined mission to produce weapons components for the na- 
tion. With the end of the cold war, the facilities’ missions have 
changed to one of decontamination and decommissioning. Off- 
normal operations and use of new procedures, such as will exist 
during these activities, have often been among the causal factors 
in previous criticality accidents at process facilities. This paper 
explores the similarities in causal factors in previous criticality acci- 
dents to the conditions existing in current defense nuclear facilities 
undergoing the transition to decontamination and decommissioning. 
Practices to reduce the risk to workers, the public, and the environ- 
ment are recommended. 


18244 (SAND-94-0214) Evaluation of an air drilling cut- 
tings containment system. Westmoreland, J. Sandia National 
Labs., Albuquerque, NM (United States). Apr 1994. 59p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94011003. Source: OSTI; 
NTIS; GPO Dep. 

Drilling at hazardous waste sites for environmental remediation 
or monitoring requires containment of all drilling fluids and cuttings 
to protect personnel and the environment. At many sites, air drilling 
techniques have advantages over other drilling methods, requiring 
effective filtering and containment of the return air/cuttings stream. 
A study of. current containment methods indicated improvements 
coukid be made in the filtering of radionuclides and volatile organic 
compounds, and in equipment like alarms, instrumentation or pres- 
sure safety features. Sandia National Laboratories, Dept. 61 11 
Environmental Drilling Projects Group, initiated this work to address 
these concerns. A look at the industry showed that asbestos 
abatement equipment could be adapted for containment and filtra- 
tion of air drilling returns. An industry manufacturer was selected to 
build a prototype machine. The machine was leased and put 
through a six-month testing and evaluation period at Sandia Na- 
tional Laboratories. Various materials were vacuumed and filtered 
with the machine during this time. In addition, it was used in an ac- 
tual air drive drilling operation. Results of these tests indicate that 
the vacuum/filter unit will meet or exceed our drilling requirements. 
This vacuum/filter unit could be employed at a hazardous waste 


site or any site where drilling operations require cuttings and air 
containment. 


18245 (UCRL-ID—-115373) Monitoring radio-frequency heat- 
ing of contaminated soils using electrical resistance 
tomography. Ramirez, A.L.; Daily, W.D. Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94007758. Source: OSTI; NTIS; GPO 
Dep. 

Electrical resistance tomography (ERT) was used to monitor a 
radio-frequency heating process for the insitu remediation of 
volatile organic compounds from subsurface water and soil at the 
Savannah River Site, near Aiken, South Carolina. A dipole antenna 
located in a horizontal well in the unsaturated zone was used to 
heat a contaminated clay layer. The heat-induced changes were 
tomographically imaged by their effects on the formation electrical 
resistivity. The resistivity changes observed appear to be related to 
heating and vaporization of the pore water, formation of steam 
condensate, and infiltration of rainwater through the heated zones 
and adjacent areas. There is a clear asymmetry downward in the 
resistivity decreases associated with the heating process. The re- 
sistivity decreases observed in the vicinity of the heating well are 
believed to be caused by the heating and downward migration of 
warm water originally located within a radius of a few feet around 
the heating well; the magnitude of the change is between 10-20%, 
The decreasing resistivity implies an increasing rate of radio wave 
attenuation as heating progressed; therefore, the rate of energy 
deposition around the heating well increased while the penetration 
distance of the radio waves decreased. Saturation changes in the 
clay near the antenna during heating were estimated to be 50—- 
55% based on the observed resistivity decreases. Resistivity 
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changes observed at distances greater than 3 meters to one side 
of the antenna appear to be related to rainwater infiltration. We 
propose that gaps in near surface clay layers allow rainwater to mi- 
grate downward and reach the top of clay rich zone penetrated by 
the antenna borehole. The water may then accumulate along the 
top of the clay. 


18246 (WHC-EP-0474-12) Ferrocyanide Safety Program: 
Quarterly report for the period ending March 31, 1994. 
Meacham, J.E.; Cash, R.J.; Dukelow, G.T. Westinghouse Hanford 
Co., Richland, WA (United States). Apr 1994. 84p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94011390. Source: OSTI; NTIS; 
GPO Dep. 

Various high-level radioactive waste from defense operations has 
accumulated at the Hanford Site in underground storage tanks 
since the mid-1940s. During the 1950s, additional tank storage 
space was required to support the defense mission. To obtain this 
additional storage volume within a short time period, and to mini- 
mize the need for constructing additional storage tanks, Hanford 
Site scientists developed a process to scavenge '°’Cs from tank 
waste liquids. In implementing this process, approximately 140 
metric tons of ferrocyanide were added to waste that was later 
routed to some Hanford Site single-shell tanks. The reactive nature 
of ferrocyanide in the presence of an oxidizer has been known for 
decades, but the conditions under which the compound can 
undergo endothermic and exothermic reactions have not been thor- 
oughly studied. Because the scavenging process precipitated 
ferrocyanide from solutions containing nitrate and nitrite, an inti- 
mate mixture of ferrocyanides and nitrates and/or nitrites is likely to 
exist in some regions of the ferrocyanide tanks. This quarterly re- 
port provides a status of the activities underway at the Hanford 
Site on the Ferrocyanide Safety Issue, as requested by the 
Defense Nuclear Facilities Safety Board (DNFSB) in their Recom- 
mendation 90-7. A revised Ferrocyanide Safety Program Plan 
addressing the total Ferrocyanide Safety Program, including the six 
parts of DNFSB Recommendation 90-7, was recently prepared and 
released in March 1994. Activities in the revised program plan are 
underway or have been completed, and the status of each is de- 
scribed in Section 4.0 of this report. 


18247 (WHC-EP-—0619-Vol.1) Risk management study for 
the retired Hanford Site facilities: Risk management executive 
summary: Volume 1. Coles, G.A.; Shultz, M.V.; Taylor, W.E. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE94009389. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a cost-comparison evaluation for imple- 
menting certain risk-reduction measures and their effect on the 
overall risk of the 100 and 200 Area retired, surplus facilities. The 
evaluation is based on conditions that existed at the time the risk 
evaluation team performed facility investigations, and does not ac- 
knowledge risk-reduction measures that occurred soon after risk 
identification. This evaluation is one part of an overall risk manage- 
ment study for these facilities. The retired facilities investigated for 
this evaluation are located in the 100 and 200 Areas of the 1450- 
km? Hanford Site. The Hanford Site is a semiarid tract of land in 
southeastern Washington State. The nearest population center is 
Richland, Washington, (population 32,000) 30 km southeast of the 
200 Area. This document is the first in a four volume series that 
comprise the risk management study for the retired, surplus facili- 
ties. Volume 2 is the risk evaluation work procedure; volume 3 
provides the results for the risk evaluation; and volume 4 is the 
risk-reduction cost comparison. 


18248 (WHC-EP-0619-Vol.4) Risk management study for 
the Hanford Site facilities: Risk reduction cost comparison for 
the retired Hanford Site facilities: Volume 4. Coles, G.A.; Egge, 
R.G.; Senger, E.; Shultz, M.W.; Taylor, W.E. Westinghouse 
Hanford Co., Richland, WA (United States). Feb 1994. 145p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94009390. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document provides a cost-comparison evaluation for imple- 
menting certain risk-reduction measures and their effect on the 
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overall risk of the 100 and 200 Area retired, surplus facilities. The 
evaluation is based on conditions that existed at the time the risk 
evaluation team performed facility investigations, and does not ac- 
knowledge risk-reduction measures that occurred soon after risk 
identification. This evaluation is one part of an overall risk manage- 
ment study for these facilities. The retired facilities investigated for 
this evaluation are located in the 100 and 200 Areas of the 1450- 
km? Hanford Site. The Hanford Site is a semiarid tract of land in 
southeastern Washington State. The nearest population center is 
Richland, Washington, (population 32,000) 30 km southeast of the 
200 Area. This cost-comparison evaluation (1) determines relative 
costs for reducing risk to acceptable levels; (2) compares the cost 
of reducing risk using different risk-reduction options; and (3) com- 
pares the cost of reducing risks at different facilities. The result is 
an identification of the cost effective risk-reduction measures. Sup- 
porting information required to develop costs of the various 
risk-reduction options also is included. 


18249 (WHC-EP-0757) Technology Evaluation Workshop 
Report for Tank Waste Chemical Characterization. Eberlein, S.J. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1994. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE94010887. Source: OSTI; NTIS; INIS; GPO Dep. 

A Tank Waste Chemical Characterization Technology Evaluation 
Workshop was held August 24-26, 1993. The workshop was in- 
tended to identify and evaluate technologies appropriate for the in 
situ and hot cell characterization of the chemical composition of 
Hanford waste tank materials. The participants were asked to iden- 
tify technologies that show applicability to the needs and good 
prospects for deployment in the hot cell or tanks. They were also 
asked to identify the tasks required to pursue the development of 
specific technologies to deployment readiness. This report de- 
scribes the findings of the workshop. Three focus areas were 
identified for detailed discussion: (1) elemental analysis, (2) molec- 
ular analysis, and (3) gas analysis. The technologies were 
restricted to those which do not require sample preparation. Attach- 
ment 1 contains the final workshop agenda and a complete list of 
attendees. An information package (Attachment 2) was provided to 
all participants in advance to provide information about the Hanford 
tank environment, needs, current characterization practices, poten- 
tial deployment approaches, and the evaluation procedure. The 
participants also received a summary of potential technologies 
(Attachment 3). The workshop opened with a plenary session, de- 
scribing the background and issues in more detail. Copies of these 
presentations are contained in Attachments 4, 5 and 6. This ses- 
sion was followed by breakout sessions in each of the three focus 
areas. The workshop closed with a plenary session where each fo- 
cus group presented its findings. This report summarizes the 
findings of each of the focus groups. The evaluation criteria and in- 
formation about specific technologies are tabulated at the end of 
each section in the report. The detailed notes from each focus 
group are contained in Attachments 7, 8 and 9. 


18250 


(WHC-MR-0293-Rev.2) Legend and legacy: Fifty 
years of defense production at the Hanford Site. Gerber, M.S. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 


1992. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE94010377. Source: OSTI; NTIS; INIS; GPO Dep. 

Today, the Hanford Site is engaged in the largest waste cleanup 
effort ever undertaken in human history. That in itself makes the 
endeavor historic and unique. The Hanford Site has been 
designated the “flagship” of Department of Energy (DOE) waste re- 
mediation endeavors. And, just as the wartime Hanford Project 
remains unmatched in history, no counterpart exists for the current 
waste cleanup enterprise. This report provides a summary of the 
extensive historical record, however, which does give a partial road 
map. The science of environmental monitoring pioneered at the 
Hanford Site, and records of this type are the most complete of 
any in the world, from private companies or public agencies, for 
the early years of Site operations. The Hanford Site was unique for 
establishing a detailed, scientific, and multi-faceted environmental 
monitoring program. 
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18251 (WHC-SA-1979) Upgrading a 1944 plutonium- 
extraction plant to a modem decontamination facility. Wills, 
C.E.; Millikin, R.M.; Cruz, E.A. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
(CONF-940406-1: International symposium on decontamination 
and decommissioning, Knoxville. TN (United States), 27-29 Apr 
1994). Order Number DE94003849. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Hanford Site, located in south-central Washington State, is 
currently undergoing extensive modifications as its mission 
changes from defense material production to one of waste man- 
agement and environmental restoration. Starting in World War Il, 
Hanford’s mission for over four decades was the production of plu- 
tonium for defense needs. With the removal of such defense 
requirements over the last several years, the Hanford Site has re- 
focused its efforts on the issues of cleanup and safety. The T Plant 
Complex is the first of the existing facilities to begin conversion 
from the old mission to the new. This conversion process and as- 
sociated problems are described. 


18252 (WHC-SA-2130) Resolving the Ferrocyanide Safety 
Issue at the Hanford Site. Meacham, J.E.; Cash, R.J.; Babad, H. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940225-101: 
Waste management '94, Tucson, AZ (United States), 27 Feb - 3 
mar 1994). Order Number DE94010349. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Considerable data have been obtained on the chemical and 
physical properties of ferrocyanide waste stored in Hanford Site 
single-shell tanks (SSTs). Theoretical analyses and ferrocyanide 
waste simulant studies have led to the development of fuel, mois- 
ture, and temperature criteria that define continued safe storage. 
Developing the criteria provides the technical basis for closing the 
Ferrocyanide Unreviewed Safety Question (USQ). Using the safety 
criteria, the ferrocyanide tanks have been ranked into one of three 
safety categories: Safe, Conditionally Safe, and Unsafe. All the 
ferrocyanide tanks are currently ranked in either the Safe or Condi- 
tionally Safe categories. Analyses of core samples taken from 
three ferrocyanide tanks have shown cyanide concentrations about 
a factor of ten lower than predicted by the original flowsheets. Hy- 
drolytic and radiolytic destruction (aging) of the ferrocyanide matrix 
has occurred during the 35 plus years the waste has been stored 
at the Hanford Site. Because of waste aging, it is possible that all 
of the ferrocyanide tanks may now contain less than the 8 wt % 
sodium nickel ferrocyanide specified in the fuel criterion for the 
Safe category. Ferrocyanide tanks that remain in the Conditionally 
Safe category may require monitoring and surveillance to verify 
that the waste remains in an unreactive state. Further characteriza- 
tion of the tanks by core sampling and analyses should lead to 
resolution of the Ferrocyanide Safety Issue by September 1997. 


18253 (WHC-SA-2264) Use of an Open-path FTIR sensor 
to measure VOCs at the Hanford Site. Kagann, R.H. (MDA Sci- 
entific, Inc., Glenview, IL (United States)); Fancher, J.D.; Tomich, 
S.D. Westinghouse Hanford Co., Richland, WA (United States). 
Jan 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940632-9: An- 
nual meeting and exhibition of the Air and Waste Management 
Association, Cincinnati, OH (United States), 19-24 Jun 1994). Or- 
der Number DE94009662. Source: OSTI; NTIS; INIS; GPO Dep. 
An Open-path Fourier Transform Infrared (OP-FTIR) instrument 
was used to measure carbo tetrachloride vapor emitted from con- 
taminated soil and monitoring wells in the 200 West Area of the 
Hanford Site in southeastern Washington State (see Figure 1). His- 
torical activities at US Department of Energy (DOE) facilities 
around the United States during World War Il, including develop- 
ment of a nuclear deterrent, resulted in the discharge of chemical 
and radioactive materials to the environment. Beginning in 1955, 
carbon tetrachloride and other liquid wastes were released to the 
subsurface along with cocontaminants to three liquid waste dis- 
posal facilities. The DOE has now focused a major technical effort 
on the mitigation of the effects of those discharges through an en- 
vironmental restoration program. The OP-FTIR was used over the 





soil surface near the 216-Z-9 Trench (one of the disposal facilities) 
in the 200 West Area. The Hanford demonstration of the OP-FTIR 
was conducted as part of the Volatile Organic Compound-Arid Inte- 
grated Demonstration (VOC-Arid ID), which is funded by the US 
Department of Energy, Office of Technology Development. The 
mission of the VOC-Arid ID is to identify, develop, and demonstrate 
new and innovative technologies to support environmental restora- 
tion. 


18254 (WHC-SA-2288) Fire protection for inactive contam- 
inated structures. Wyatt, D.M. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940225-88: Waste management '94, Tucson, 
AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94009433. Source: OSTI; NTIS; GPO Dep. 

In general industry and construction, destruction of an inactive/ 
surplus facility by fire may be considered a blessing. However, in a 
decommissioned contaminated structure, where radiological and 
other hazardous materials exist, such a fire could be a major 
catastrophe. The losses from this type of fire are not only property 
(i.e., structure and its contents) but also the resulting environmen- 
tal damage, required cleanup, offsite releases, and public relations 
and reactions. The purpose of this presentation is to (1) promote 
an awareness among the waste management community of fire 
protection engineering aspects that must be considered for inac- 
tive/surplus contaminated structures, and (2) present to the fire 
protection community an opportunity to become involved in the de- 
commissioning process while promoting the DOE objectives to 
manage the risks associated with these structures. 


18255 (WHC-SA-2345) Establishing a predictive mainte- 
nance (PdM) program at the Hanford Site. Murray, W.A.; 
Winslow, R.G. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-940276— 
2: Energy Facility Contractors Group (EFCOG) conference, San 
Francisco, CA (United States), 15 Feb 1994). Order Number 
DE94011396. Source: OSTI; NTIS; INIS; GPO Dep. 

The production reactors have been shut down for some time. 
But for the rest of the site, there is currently about 16,000 people 
engaged in a multi-billion dollar effort to safely process wastes 
which have been stored at the site since the 1940's. This effort 
also includes demolition of some older facilities and environmental 
restoration of much of the site. This is expected to take approxi- 
mately 30 to 40 years. The concept of a site-wide predictive 
maintenance (PdM) program began to form in early 1993. Several 
informal studies showed that the stand alone predictive mainte- 
nance groups which had prevailed on site to date were less than 
15% effective at trending equipment conditions and predicting fail- 
ures. To improve the effectiveness of PdM within the company, an 
engineering analysis by Rick Winslow confirmed that utilization of 
software networking technology which was now available would 
significantly overcome many of these built in handicaps. A site- 
wide predictive maintenance network would make PdM technology 
accessible to all of the areas and facilities at the site regardless of 
geographical distances and company division lines. Site resident 
vibration experts can easily be located and provide consultations 
on the network. However, it was recognized that strong leadership 
and management skills would be required within each of the two 
organizations for effective implementation. To start this process, a 
letter of understanding and agreement between the facilities and 
Tank Farm divisions was drafted and endorsed by company man- 
agement. The agreement assigned the primary responsibility of 
acquiring the network software and licensee to the Tank Farms di- 
vision. The acquisition and installation of the network server would 
be the responsibility of the facilities division. This paper describes 
the rest of the network development and implementation process. 


18256 (WHC-SA-2372) Redeployment as an alternative to 
decommissioning: Conversion of a US Department of Energy 
facility to fish rearing. Anderson, B.N.; Herborn, D.I. Westing- 
house Hanford Co., Richland, WA (United States). Mar 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-940406-8: international sym- 
posium on decontamination and decommissioning, Knoxville, TN 
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(United States), 27-29 Apr 1994). Order Number DE94010350. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site and the Tri-Cities community have before them 
an unprecedented opportunity to create an economic renaissance 
based on the unparalleled environmental cleanup mission. The na- 
tion and the world await the emergence of the post-Cold War 
economy and conversion of the national defense complex into new 
national economic thrusts. The legacy of the Hanford Site national 
defense mission must not end up simply with the Site being 
cleaned up and land being restored to near-original conditions. 
There also needs to be a future economic legacy of a dynamic Tri- 
Cities community resulting from the cumulative current activities 
that will have a positive impact for years to come. In anticipation of 
the eventual completion ot the Hanford Site cleanup mission, the 
US Department of Energy (DOE) has established the Office of 
Economic Transition to identify and implement policies and actions 
that will support the cleanup mission of the Site and the long-term 
economic development of the Tri-Cities area. In the future, it is 
envisioned that one phase of a vibrant regional economy with a di- 
versified economic job base will be the capability to compete in 
national and international environmental services markets. Re- 
cently, it was realized that the K Area water treatments facilities 
might be suitable for the rearing of fish. A ‘marketing’ effort was 
undertaken to match the facility with potential users. At this time, 
four fish-rearing projects have either been conducted or are in vari- 
ous stages of progress or implementation. These will be described 
to explain the participants, the purposes, and the scope of each 
project. 


18257 (WHC-SD-EN-T+-214) Sediment and process water 
characterization in support of 300 Area North Process Pond 
physical soil washing test. Field, J.G. Westinghouse Hanford 
Co., Richland, WA (United States). 18 Feb 1994. 150p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94010371. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The sediments in the 300 Area North Process Pond are being 
considered for clean-up using soil washing processes. Prior to site 
clean-up several preliminary pilot-scale physical washing cam- 
paigns were performed by Westinghouse Hanford Company (WHC) 
staff in the summer of 1993. WHC used equipment that was ob- 
tained from the US Environmental Protection Agency. Specific 
details are found in the 300-FF-1 Physical Separations CERCLA 
Treatability Test Plan. Physical soil washing includes separation 
and proper containment of the contaminant-rich fines and residual 
liquid effluent and release of the coarse “clean” fraction, should it 
meet minimum performance levels for residual contaminant con- 
centration to the site being cleaned. A goal of the demonstration is 
to concentrate the contaminants into <10% of the soil volume ex- 
cavated and, therefore, to release >90% of the soil back to the 
site as clean soil. To support interpretation of the WHC soil wash- 
ing treatability study, PNL performed some sediment and process 
water characterization on samples taken during three major and 
one small campaign. This report documents particle-size distribu- 
tions in various field washed piles, and chemical and gama 
emitting radionuclide contents as a function of particle-size distribu- 
tion for the field washed sediments and contents in the spent 
process water. All of the particle fractions were separated by wet 
sieving, but two field samples were also subjected to dry sieving 
and attrition scrubbing followed by wet sieving. 


18258 (WHC-SD-NR-PHA-002) Hazard analysis for 300 
Area N Reactor Fuel Fabrication and Storage Facilty. Johnson, 
D.J.; Brehm, J.R. Westinghouse Hanford Co., Richland, WA 
(United States). 25 Jan 1994. 64p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94009627. Source: OSTI; NTIS; GPO Dep. 

This hazard analysis (HA) has been prepared for the 300 Area N 
Reactor Fuel Fabrication and Storage Facility (Facility), in compli- 
ance with the requirements of Westinghouse Hanford Company 
(Westinghouse Hanford) controlled manual WHC-CM-4-46, Nonre- 
actor Facility Safety Analysis Manual, and to the direction of 
WHC-IP-0690, Safety Analysis and Regulation Desk Instructions, 
(WHC 1992). An HA identifies potentially hazardous conditions in a 
facility and the associated potential accident scenarios. Unlike the 
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Facility hazard classification documented in WHC-SD-NR-HC-004, 
Hazard Classification for 300 Area N Reactor Fuel Fabrication and 
Storage Facility, (Huang 1993), which is based on unmitigated con- 
sequences, credit is taken in an HA for administrative controls or 
engineered safety features planned or in place. The HA is the 
foundation for the accident analysis. The significant event scenar- 
ios identified by this HA will be further evaluated in a subsequent 
accident analysis. 


18259 (WINCO-1201) Idaho Chemical Processing Plant 
Site Development Plan. Ferguson, F.G. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Feb 1994. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94009471. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) mission is to re- 
ceive and store spent nuclear fuels and radioactive wastes for 
disposition for Department of Energy (DOE) in a cost-effective 
manner that protects the safety of Idaho National Engineering Lab- 
owory (INEL) employees, the public, and the environment by: 
Developing advanced technologies to process spent nuclear fuel 
for permanent offsite disposition and to achieve waste minimiza- 
tion. Receiving and storing Navy and other DOE assigned spent 
nuclear fuels. Managing all wastes in compliance with applicable 
laws and regulations. Identifying and conducting site remediation 
consistent with facility transition activities. Seeking out and imple- 
menting private sector technology transfer and cooperative 
development agreements. Prior to April 1992, the ICPP mission 
included fuel reprocessing. With the recent phaseout of fuel repro- 
cessing, some parts of the ICPP mission have changed. Others 
have remained the same or increased in scope. 


18260 (WSRC-MS—93-277-Rev.1) Evaluation of replacement 
tritium facility (RTF) compliance with DOE safety goals using 
probabilistic consequence assessment methodology: Revision 
1. O’Kula, K.R.; East, J.M.; Moore, M.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-940312-55-Rev.1: 2. Probabilistic safety 
assessment and management conference (PSAM), San Diego, CA 
(United States), 20-24 Mar 1994). Order Number DE94007182. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS), operated by the Westinghouse 
Savannah River Company (WSRC) for the US Department of 
Energy (DOE), is a major center for the processing of nuclear ma- 
terials for national defense, deep-space exploration, and medical 
treatment applications in the United States. As an integral part of 
the DOE's effort to modernize facilities, implement improved han- 
dling and processing technology, and reduce operational risk to the 
general public and onsite workers, transition of tritium processing 
at SRS from the Consolidated Tritium Facility to the Replacement 
Tritium Facility (RTF) began in 1993. To ensure that operation of 
new DOE facilities such as RTF present minimum involuntary and 
voluntary risks to the neighboring public and workers, indices of 
risk have been established to serve as target levels or safety goals 
of performance for assessing nuclear safety. These goals are dis- 
cussed from a historical perspective in the initial part of this paper. 
Secondly, methodologies to quantify risk indices are briefly de- 
scribed. Lastly, accident, abnormal event, and normal operation 
source terms from RTF are evaluated for consequence assess- 
ment purposes relative to the safety targets. 


18261 (WSRC-MS-—93-474-Rev.1) Critical Protection lem 
Classification for a waste processing facility at Savannah 
River Site: Revision 1. Ades, M.J. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Garrett, R.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9306305-1-Rev.1: 1994 American Nu- 
clear Society (ANS) annual meeting, New Orleans, LA (United 
States), 19-23 Jun 1993). Order Number DE94006648. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As a part of its compliance with the Department of Energy re- 
quirements for safety of nuclear facilities at the Savannah River 
Site (SRS), Westinghouse Savannah River Company (WSRC) 
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assigns functional classifications to structures, systems and com- 
ponents (SSCs). As a result, changes in design, operations, 
maintenance, testing, and inspections of SSCs are performed and 
backfit requirements are established. This paper describes the Crit- 
ical Protection Item (CPI) Classification for waste processing facility 
(WPF) at SRS. The descriptions of the WPF and the processes 
considered are provided elsewhere. The proposed CPI classifica- 
tion methodology includes the evaluation of the onsite radiological 
consequences, and the onsite and offsite non-radiological conse- 
quences from postulated accidents at the WPF, and comparison of 
these consequences with allowable frequency-dependent limits. 
When allowable limits are exceeded, CPls are identified for acci- 
dent mitigation. 


18262 (WSRC-MS—93-615) Passive remediation of chlori- 
nated volatile organic compounds using barometric pumping. 
Rossabi, J.; Looney, B.B.; Dilek, C.A.E.; Riha, B.; Rohay, V.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O9-89SR18035. Order Number 
DE94006387. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Savannah River Integrated Demonstration 
Program, sponsored by the Department of Energy, is to 
demonstrate new subsurface characterization, monitoring, and re- 
mediation technologies. The interbedded clay and sand layers at 
the Integrated Demonstration Site (IDS) are contaminated with 
chlorinated volatile organic compounds (CVOCs). Characterization 
studies show that the bulk of the contamination is located in the 
approximately 40 m thick vadose zone. The most successful strat- 
egy for removing contaminants of this type from this environment is 
vapor extraction alone or in combination with other methods such 
as air sparging or enhanced bioremediation. Preliminary work at 
the IDS has indicated that natural pressure differences between 
surface and subsurface air caused by surface barometric fluctua- 
tions can produce enough gas flow to make barometric pumping a 
viable method for subsurface remediation. Air flow and pressure 
were measured in wells that are across three stratigraphic intervals 
in the vadose zone’ The subsurface pressures were correlated to 
surface pressure fluctuations but were damped and lagging in 
phase corresponding to depth and stratum permeability. Piezome- 
ter wells screened at lower elevations exhibited a greater phase 
lag and damping than wells screened at higher elevations where 
the pressure wave from barometric fluctuations passes through a 
smaller number of low permeable layers. The phase lag between 
surface and subsurface pressures results in significant fluxes 
through these wells. The resultant air flows through the subsurface 
impacts CVOC fate and transport. With the appropriate controls 
(e.g. solenoid valves) a naturally driven vapor extraction system 
can be implemented requiring negligible operating costs yet capa- 
ble of a large CVOC removal rate (as much as 1-2 kg/day in each 
well at the IDS). 
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18263 (ANL/OTD-ER/CP-82305) Energy over the centuries: 
The IFR option. Till, C.E. Argonne National Lab., IL (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940180- 
1: Managing the plutonium surplus: applications and options 
conference, London (United Kingdom), 24-25 Jan 1994). Order 
Number DE94009734. Source: OSTI; NTIS; INIS; GPO Dep. 

The fast spectrum reactor provides the only avenue to control of 
the overall amounts of plutonium world-wide that also fits naturally 
into electricity-generation systems. Sufficient plutonium has now 
been produced, and is currently being produced, that the charac- 
teristic that this system possesses to burn plutonium rather than 
breed it should be the reference configuration for such reactors for 
a long time. Fuel recycle is the key and recycle with as little pluto- 
nium purification as possible is desirable. Such development is 
taking place within the integral Fast Reactor program and is at the 
point of demonstration at engineering scale. 





18264 (BNL-49975) Simulation of HLNC and NCC mea- 
surements. Lu, Ming-Shih (Brookhaven National Lab., Upton, NY 
(United States)); Teichmann, T.; De Ridder, P. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (IAEA-SM-—333/102; CONF-940307—20: International 
symposium on nuclear material safeguards, Vienna (Austria), 14-18 
Mar 1994). Order Number DE94007165. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses an automatic method of simulating the re- 
sults of High Level Neutron Coincidence Counting (HLNC) and 
Neutron Collar Coincidence Counting (NCC) measurements to fa- 
cilitate the safeguards’ inspectors understanding and use of these 
instruments under realistic conditions. This would otherwise be ex- 
pensive, and time-consuming, except at sites designed to handie 
radioactive materials, and having the necessary variety of fuel ele- 
ments and other samples. This simulation must thus include the 
behavior of the instruments for variably constituted and composed 
fuel elements (including poison rods and Gd loading), and must 
display the changes in the count rates as a function of these char- 
acteristics, as well as of various instrumental parameters. Such a 
simulation is an efficient way of accomplishing the required famil- 
iarization and training of the inspectors by providing a realistic 
reproduction of the results of such measurements. 


18265 (BNL-49979) SARP-Il: Safeguards Accounting and 
Reports Program, Revised. Kempf, C.R. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(IAEA-SM-333/117; CONF-940307-21: international symposium 
on nuclear material safeguards, Vienna (Austria), 14-18 Mar 1994). 
Order Number DE94007164. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer code, SARP (Safeguards Accounting and Reports 
Program) which will generate and maintain at-facility safeguards 
accounting records, and generate IAEA safeguards reports based 
on accounting data input by the user, was completed in 1990 by 
the Safeguards, Safety, and Nonproliferation Division (formerly the 
Technical Support Organization) at Brookhaven National Laboratory 
as a task under the US Program of Technical Support to IAEA 
safeguards. The code was based on a State System of Accounting 
for and Control of Nuclear Material (SSAC) for off-load refueled 
power reactor facilities, with model facility and safeguards account- 
ing regime as described in IAEA Safeguards Publication STR-165. 
Since 1990, improvements in computing capabilities and comments 
and suggestions from users engendered revision of the original 
code. The result is an updated, revised version called SARP-II 
which is discussed in this report. 


18266 (BNL-60131) Field test of short-notice random 
inspections for inventory-change verification at a low- 
enriched-uranium tuel-fabrication plant: Preliminary summary. 
Fishbone, L.G. (international Atomic Energy Agency, Vienna (Aus- 
tria). Dept. of Safeguards); Moussalli, G.; Naegele, G.; Ikonomou, 
P.; Hosoya, M.; Scott, P.; Fager, J.; Sanders, C.; Colwell, D.; 
Joyner, C.J. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (IAEA-SM-—333/164; 
CONF-940307-25: Intemational symposium on nuclear material 
safeguards, Vienna (Austria), 14-18 Mar 1994). Order Number 
DE94008998. Source: OSTI; NTIS; INIS; GPO Dep. 

An approach of short-notice random inspections (SNRis) for 
inventory-change verification can enhance the effectiveness and 
efficiency of international safeguards at natural or low-enriched ura- 
nium (LEU) fuel fabrication plants. According to this approach, the 
plant operator declares the contents of nuclear material items be- 
fore knowing if an inspection will occur to verify them. Additionally, 
items about which declarations are newly made shoukd remain 
available for verification for an agreed time. This report details a 
six-month field test of the feasibility of such SNRis which took 
place at the Westinghouse Electric Corporation Commercial 
Nuclear Fuel Division. Westinghouse personnel made daily decla- 
rations about both feed and product items, uranium hexafluoride 
cylinders and finished fuel assemblies, using a custom-designed 
computer “mailbox”. Safeguards inspectors from the IAEA con- 
ducted eight SNRis to verify these declarations. Items from both 
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strata were verified during the SNRis by means of nondestructive 
assay equipment. The field test demonstrated the feasibility and 
practicality of key elements of the SNRI approach for a large LEU 
fuel fabrication plant. 


18267 (DOE-94011930) Guidance on meeting DOE order 
requirements for traceable nondestructive assay measure- 
ments. USDOE New Brunswick Lab., Argonne, IL (United States). 
May 1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94011930. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Purpose of this guide is to facilitate accuracy and precision of 
nondestructive assay measurements through improvement of the 
materials and process of traceability. This document provides DOE 
and its contractor facilities with guidance to establish traceability to 
the national measurement base for site-prepared NDA working ref- 
erence materials. 


18268 (DOE/AN/ACNT-93A) Arms control and nonprolifera- 
tion technologies: Second quarter 1993. Staehle, G.; Talaber, 
C.; Stull, S.; Moulthrop, P. (eds.). USDOE Office of Intelligence 
and National Security, Washington, DC (United States). [1993]. 
30p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94010151. Source: OSTI; NTIS; GPO Dep. 

This issue of Arms Control and Nonproliferation Technologies 
summarizes demonstrations and addresses related topics. The first 
article, “Basic Nuclear Material Control and Accountability Con- 
cepts as Might be Applied to the Uranium from the US-Russian 
HEU Purchase,” describes safeguards sybsystems necessary for 
effective nuclear material safeguards. It also presents a general 
discussion on HEU-to-low-enrichment uranium (LEU) commingling 
processes and suggests applicable key measurement points. The 
second article, “A Framework for Evaluating Tamper-indicating- 
Device Technologies (TIDs),” describes their uses, proper 
selection, and evaluation. The final three articles discuss the tags 
and seals applications and general characteristics of several nu- 
clear material containers: the Type 30B uranium hexafluoride 
container, the AT-400R container, and the DOT Specification 6M 
container for SNM. Finally, the Appendix displays short descrip- 
tions and illustrations of seven tags and seais, including: the E-cup 
and wire seal, the python seal, the secure loop inspectable tag/ 
seal (SLITS), bolt-and-loop type electronic identification devices, 
and the shrink-wrap seal. 


18269 (DOE/FTR-94007908) Travel to Moscow to attend 
the First Technical Working Group meeting for the Russian 
National Assistance Program: Foreign trip report, February 
12-19, 1994. McGovern, D.E.; Rudolfo, G.F. Sandia National 
Labs., Albuquerque, NM (United States). 28 Feb 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94007908. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to attend the first Technical Working 
Group (TWG) meeting for the Russian National Assistance Pro- 
gram. The agenda of the TWG meeting was US presentation of 
the proposed project plan for the national assistance program, se- 
curing agreement on the plan from the Russians, and agreement 
on next steps to start the technical work on the project. Sandia 
representatives attended the meeting as physical protection system 
experts. The stated meeting goals were accomplished. The ele- 
ments of the project plan pertaining to physical protection were 
essentially accepted as planned, scheduling being the only area of 
major change. The technical work on the project will begin in May 
1994, with the first site survey to be done at Novosibirsk. The 
Comprehensive and Detailed Report of the trip that follows will 
consist of the minutes and reports of each day's activities. 


18270 (HW-76361) CP — nuclear materials transfer mea- 
surement statistics. Steves, L.H. (comp.). General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
Dec 1963. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94010642. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

It is the purpose of this document to provide, in one well- 
referenced manual, a measure of the degree of reliability that may 
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be placed on routine nuclear material transfer measurements within 
the Chemical Processing Department, and the relative effects of 
each measurement uncertainty on the various nuclear material bal- 
ances. Although statistical techniques were used as a tool in 
analyzing the data, the results have been presented in a form that 
should require a bare minimum of statistical training to compre- 
hend, Revisions and corrections will be provided as needed. 


18271 (HW-81050) Fission product security problem. War- 
ren, J.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 27 Feb 1964. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94011260. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Reference (2) requested that we review the possibilities that 
classified information might be revealed by isotopic composition of 
fission products, and suggest methods of making any such compo- 
sitions. These questions have been reviewed thoroughly by 
Hanford Laboratories experts; their analysis confirms earlier con- 
clusions (Reference 1). Based on current classification guides, 
isotopic compositions of cesium, promethium, and probably other 
rate earths could reveal secret information. Unless classification 
rules are changed, we see no way to declassify these fission prod- 


ucts except by blending them with unclassified products from other 
sources. 


18272 (LA-UR-94-887) The Los Alamos nuclear safeguards 
and nonproliferation technology development program. Smith, 
H.A. Jr.; Menlove, H.O.; Reilly, T.D.; Bosler, G.E.; Hakkila, E.A.; 
Eccleston, G.W. Los Alamos National Lab., NM (United States). 
[1994]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9404134-1: Ko- 
rean Atomic industrial Forum/Korean Nuclear Society (KAIF/KNS) 
meeting, Seoul (Korea, Republic of), 6-8 Apr 1994). Order Number 
DE94009314. Source: OSTI; NTIS; GPO Dep. 

For nearly three decades, Los Alamos National Laboratory has 
developed and implemented nuclear measurement technology and 
training in support of national and international nuclear safeguards. 
This paper outlines the major elements of those technologies and 
highlights some of the latest developments. 


18273 (LA-UR-94-1395) Summary of safeguards interac- 
tions between Los Alamos and Chinese scientists. Eccleston, 
G.W. Los Alamos National Lab., NM (United States). 20 Apr 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94011698. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Los Alamos has been collaborating since 1984 with scientists 
from the Chinese Institute of Atomic Energy (CIAE) to develop nu- 
clear measurement instrumentation and safeguards systems 
technologies that will help China support implementation of the 
nonproliferation treaty (NPT). To date, four Chinese scientists have 
visited Los Alamos, for periods of six months to two years, where 
they have studied nondestructive assay instrumentation and 
learned about safeguards systems and inspection techniques that 
are used by International Atomic Energy Agency (IAEA) inspectors. 
Part of this collaboration involves invitations from the CIAE to US 
personnel to visit China and interact with a larger number of Insti- 
tute staff and to provide a series of presentations on safeguards to 
a wider audience. Typically, CIAE scientists, Beijing Institute of Nu- 
clear Engineering (BINE) staff, and officials from the Government 
Safeguards Office attend the lectures. The BINE has an important 
role in developing the civilian nuclear power fuel cycle. BINE is de- 
signing a reprocessing plant for spent nuclear fuel from Chinese 
nuclear Power reactors. China signed the nonproliferation treaty in 
1992 and is significantly expanding its safeguards expertise and 
activities. This paper describes the following: DOE support for US 
and Chinese interactions on safeguards; Chinese safeguards; im- 
pacts of US-China safeguards interactions; and possible future 
safeguards interactions. 


18274 (STUK-YTO-TR-38) Specification of a commercial 
SFAT device prototype: Interim report on Task A563 of the 
Finnish Support Programme to IAEA Safequards. Tiitta, A. 
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(Technical Research Centre of Finland, Espoo (Finland)); Pitkae- 
nen, V.; Tarvainen, M. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). Feb 1992. 25p. Order Number 
DE94624801. Source: OSTI; NTIS; INIS. 

The project for the development of the Spent Fuel Attribute 
Tester (SFAT) under the Task-A-563 of the Finnish Support Pro- 
gramme has proceeded to the prototype design phase. Radiation 
data of the AFR Storage (TVO KPA-Store) of the TVO Power Com- 
pany, Finland, relevant to the optimal design of the measurement 
geometry has been measured and will be shortly reported. The re- 
quirements and constraints imposed to this kind of device by the 
user (IAEA), nuclear safety authorities (represented by STUK) and 
the nuclear power companies (represented by TVO) have been 
worked out. The feasibility of a design that can be approved by all 
parties has been established. The specifications relevant for the 
design for the design of a commercial SFAT prototype, will be 
given. Considerations as for the operation procedure, maintenance 
and safety will be made. Finally, some recommendations for the 
further advancement of the SFAT prototype project will be given. 
(orig.). (1 ref., 5 figs., 2 tabs.). 


18275 (STUK-YTO-TR-56) Use of high energy gamma 
emission tomography for partial defect verification of spent 
fuel assemblies: Final report on the Task FIN A98 of the 
Finnish Support Programme to IAEA Safequards. Levai, F. 
(Technical Univ. of Budabest (Hungary). Inst. of Nuclear 
Techniques); Desi, S.; Tarvainen, M.; Arit, R. Finnish Centre for Ra- 
diation and Nuclear Safety (STUK), Helsinki (Finland). Nov 1993. 
51p. Order Number DE94624802. Source: OSTI; NTIS; INIS. 

The possibility to use passive gamma emission tomography for 
revealing non-destructively the rod structure of spent BWR fuel as- 
semblies has been studied in cooperation with the Finnish Support 
Programme to the IAEA Safeguards (task FIN A98) and the Tech- 
nical University of Budabest in Hungary. The ultimate goal is to 
develop partial verification methods for verification of spent nuclear 
fuel. The task included experimental measurements of irradiated 
BWR assemblies using underwater measurement techniques to- 
gether with computer analysis of the measured data as well as 
computer simulation of tomographic measurements. The results 
obtained show that rod-level partial defect verification of spent 
LWR fuel assemblies is feasible using computed gamma emission 
tomography. This report describes the results of this project. (orig.). 
(7 refs., 29 figs., 2 tabs.). 


18276 (UCRL-ID—114780) Assessment of ambient- 
temperature, high-resolution detectors for nuclear safeguards 
applications. Ruhter, W.D.; McQuaid, J.H.; Lavietes, A. Lawrence 
Livermore National Lab., CA (United States). 1 Oct 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94007097. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-resolution, gamma- and x-ray spectrometry are used rou- 
tinely in nuclear safeguards verification measurements of plutonium 
and uranium in the field. These measurements are now performed 
with high-purity germanium (HPGe) detectors that require cooling 
liquid-nitrogen temperatures, thus limiting their utility in field and 
unattended safeguards measurement applications. Ambient tem- 
perature semiconductor detectors may complement HPGe 
detectors for certain safeguards verification applications. Their po- 
tential will be determined by criteria such as their performance, 
commercial availability, stage of development, and costs. We have 
conducted as assessment of ambient temperature detectors for 
safeguards measurement applications with these criteria in mind. 
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Refer also to citation(s) 18012, 18013, 18014, 18026, 18078, 
18112, 18566, 18567, 18568, 18569, 18570, 18571, 18842, 19573 


18277 (INIS-JP-018, pp. 662-667) Hazardous materials 
package performance regulations. Russell, N.A. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Glass, R.E.; 
McClure, J.D.; Finley, N.C. 1993. 1709p. (CONF-920905-: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 





Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Two regulatory philosophies, one based on ‘specification’ pack- 
aging standards and the other based on ‘performance’ packaging 
standards, currently define the hazmat packaging certification pro- 
cess. A main concern when setting performance standards is 
determining the appropriate standards necessary to assure ade- 
quate public protection. This paper discusses a Hazmat Packaging 
Performance Evaluation (HPPE) project being conducted at Sandia 
National Laboratories for the U.S. Department of Transportation 
Research and Special Programs Administration. In this project, the 
current bulk packagings (larger than 2000 gallons) for transporting 
Materials Extremely Toxic By Inhalation (METBI) are being evalu- 
ated and performance standards will be recommended. A computer 
software system, HazCon, has been developed which can calcu- 
late the dispersion of dense, neutral, and buoyant gases. HazCon 
also has a database of thermodynamic and toxicity data for the 
METBI materials, a user-friendly menu-driven format for creating 
input data sets for calculating dispersion of the METBI in the event 
of an accidental release, and a link between the METBI database 
and the dense gas dispersion code (which requires thermodynamic 
properties). The primary output of HazCon is a listing of mass con- 
centrations of the released material at distances downwind from 
the release point. (J.P.N.). 


18278 (INIS-XN-497) Regulatory document R-104, Regula- 
tory objectives, requirements and guidelines for the disposal 
of radioactive wastes - long-term aspects. Canada. 5 Jun 1987. 
14p. Order Number DE94623830. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose and scope of this document is to present the regu- 
latory basis for judging the long-term acceptability of radioactive 
waste disposal options. The basic objectives of radioactive waste 


disposal are given as are the regulatory requirements to be satis- 
fied. (NEA). 


18279 (INIS-XN—498) Regulatory document R-72, Geologi- 
cal considerations in siting a repository for underground 
disposal of high-level radioactive waste. Canada. 21 Sep 1987. 
8p. Order Number DE94623831. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The information in this document is specifically related to site se- 
lection. It was published to help identify the geological properties 
and processes that need to be addressed during site selection. 
(NEA). 


18280 (KTM/E-D-201) Impact of Finlands’ membership in 
the EU: Import of nuclear and other radioactive wastes. Alanen, 
J. (EC Law Consulting Ltd, Helsinki (Finland)). Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. Feb 1994. 41p. (in 
Finnish). Order Number DE94624797. Source: OSTI; NTIS; INIS. 

Articles 30 and 36 of the EEC Treaty and article 93 of the EU- 
RATOM Treaty prohibit, with certain exceptions, quantitative 
restrictions on imports and measures of equivalent effect. The pro- 
hibition applies to nuclear and other radioactive wastes as well. In 
consequence of these provisions, a national measure involving 
some form of a restriction on the importation of radioactive waste 
does not constitute an infringement of EC law if the measure is 
necessary for ensuring the protection of health or environment. The 
member states enjoy a broad margin as regards the level of their 
protection of health and the environment and the means they de- 
cide to use to achieve it. The regulations shall not, however, be 
used for discrimination of foreign wastes. In practice it is, however 
usually possible for a Member State to preclude any imports of 
radioactive waste for disposal in a repository or otherwise its terri- 
tory. The policy regarding the disposal of radioactive waste falls 
essentially within a Member State’s competence. Consequently 
Member States are authorized to determine the capacity of their fi- 
nal and other repositories according to their own needs. It can be 
concluded that Finland is not authorized totally to prohibit the im- 
portation of radioactive waste, but for individual cases the right to 
decide on imports of radioactive waste will essentially stay within 
Finland’s own power of decision. (18 refs.). 
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18281 (NEI-DK-1460) Transport of radioactive materials. 
Statens Inst. for Straalehygiejne, Broenshoej (Denmark). 1993. 
34p. (in Danish). Order Number DE94624798. Source: OSTI; 
NTIS; INIS. 

The Danish Ministry of internal Affairs has asked the National In- 
stitute of Radiation Hygiene (SIS) to prepare an annual report on 
transportation of radioactive materials in Denmark by any transport 
means. The first of these reports is presented here. Information for 
1993 is given on the background of a general status of use and 
transport of radioactive materials in Denmark as well as Danish, 
EU, and IAEA regulations in these matters. (EG). 
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Refer also to citation(s) 17950, 17951, 18260, 18715, 18742 


18282 (DP—1052) Production of '°Tm. Cornman, W.R.; 
Banick, C.J.; Brown, D.A.; Chastagner, P.J.; Kerrigan, W.J.; Liv- 
ingston, J.T.; McCaskey, G.A.; Nauright, J.R.; Sturcken, E.F. Du 
Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Savan- 
nah River Lab. Feb 1967. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE94006719. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Samples of thulium metal and Tm2O3 were irradiated, and the 
specific activities and power densities were measured after irradia- 
tion. The results, are discussed with emphasis on their effect on 
the feasibility of large-scale ‘Tm production. A measured specific 
power of 2.25 milliwatts/curie for ‘Tm is reported. 


18283 (DPN-130) Dana Plant history 1953. Kritz, W.R. Han- 
ford Works, Richland, WA (United States). 26 Mar 1954. 64p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-697). Order Number 
DE94009560. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report is the second of a series of annual reports, written for 
the purpose of presenting an overall picture of du Pont’s manage- 
ment of the Dana Plant. The period covered by this report extends 
from January 1, 1953 through December 31, 1953. 


18284 (DPN—131) Dana Plant history 1954. Kritz, W.R. Han- 
ford Works, Richland, WA (United States). [1954]. 56p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-698). Order Number DE94009561. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report is the third of a series of annual reports, written for 
the purpose of presenting an overall picture of du Pont’s manage- 
ment of the Dana Plant. The period covered by this report extends 
from January 1, 1954 through December 31, 1954. 


18285 (DPN-133) Dana Plant history 1956. Coon, D.J. Jr. 
Hanford Works, Richland, WA (United States). [1956]. 95p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. (SR/H—-700). Order Number DE94009563. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report is the fifth of a series of annual reports written to 
present an overall picture of du Pont’s management of Dana Plant. 
The period covered by this report extends from January 1, 1956, 
through December 31, 1956. 


18286 (HW-60333-Pt.2) Thermal diffusion development de- 
sign of experiments. Brandt, H.L. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 15 Jun 
1959. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94011314. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Facilities Engineering Operation of the Chemical Processing 
Department prepared a process study scope design of a large 
thermal diffusion plant for xenon isotope separation. This scoping 
was done perforce on the basis of calculations made from exclu- 
sively theoretical considerations because actual design data are 
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not available. The designers are of the opinion, however, that, 
such a basis is not adequate to justify the construction of the plant 
and have, therefore, requested that an appropriate supporting re- 
search and development program be carried out. This report 
presents an experimental plan for obtaining the data required. An- 
ticipated results from the proposed experiments as outlined below, 
are expected to be useful for determining the correlation of thermal 
diffusion column theory with practice for this particular system of 
xenon isotopes. An interpretation of the data will permit the deter- 
mination of the sensitivity of the column parameters to the change 
in operational and design variables over which the designer and 
operator have control. Basic observations made on the behavior of 
xenon may, in addition, be of general scientific and technological 
interest. Included in the report are estimates of the kind and quan- 
tity of data to be obtained, the analytical services required, and the 
total analytical and operational cost of the program. The main theo- 
retical concept is given in Part 1 — Design Parameter Calculations 
of this report. Two reports, now in preparation, will present the 
scope design of a pilot unit thermal diffusion apparatus and the 
auxiliary supporting equipment. 


18287 (HW-60333-Pt.3) Thermal diffusion development de- 
sign of main equipment. Brandt, H.L. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Jun 1959. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011313. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This paper presents a scope design of two coaxial type thermal 
diffusion columns. These experimental columns are proposed to 
meet the requirements of the research and development program 
given in Part 2 of this report series. They would rearrange the iso- 
topes of xenon from the Case Il product of the Purex Gas 
Separations Facility to yiekd a product with a composite neutron ab- 
sorption cross section of less than one barn. The theoretical basis 
for the design is given in Part 1. The auxiliary equipment necessary 
for the operation and control of the columns is described in Part 4. 
Major components of the columns and their functions are described 
in this part, The proposals for the materials of construction and the 
heating systems are not conclusive. Several possibilities for these 
requirements, however, are included. The design of two experi- 
mental thermal diffusion columns is given to meet the needs of a 
proposed research and development program for rearranging the 
isotopes of xenon. The proposed columns are six meters in length 
and have a maximum diameter of about five inches. They could be 
built at Hanford for an estimated cost of $10,000. 


18288 (HW-79718) Analysis of E-N target conversion data. 
Carter, R.D. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 21 Nov 1963. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94011280. Source: OSTI; NTIS; 
GPO Dep. 

Production efficiency studies of the E-N loading require that con- 
version ratio values for both plutonium and tritium be defined. 
Changing of the core-loading charge makeup with each core load 
to obtain a more efficient loading has theoretically resulted in in- 
creasing the tritium conversion ratio. Tritium recovery data from the 
third H Reactor E-N loading has recently become available for 
analysis. The buildup of product is much slower in fringe blanket 
material then in core target pieces. The second group of fringe 
conversion ratio data has only recently been obtained for analysis, 
the material analyzed was from the DR Reactor, irradiated under 
conditions closely paralleling those in the H Reactor blanket load. 
This document reports the conversion efficiencies for tritium pro- 
duction in Hanford E-N core and blanket loadings ‘indicated by 
these most recent data. 
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Refer also to citation(s) 18125, 19317, 19320, 19695, 19900, 20221 


18289 (ANL/MSD/CP-82631) Time-of-flight diffraction at 
pulsed neutron sources: An introduction to the symposium. 
Jorgensen, J.D. Argonne National Lab., IL (United States). [1994]. 
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20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405140—1: Annual meeting of 
the American Crystallographic Association, Albuquerque, NM 
(United States), 24-28 May 1994). Order Number DE94010442. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the 25 years since the first low-power demonstration experi- 
ments, pulsed neutron sources have become as productive as 
reactor sources for many types of diffraction experiments. The 
pulsed neutron sources presently operating in the United States, 
England, and Japan offer state of the art instruments for powder 
and single crystal diffraction, small angle scattering, and such spe- 
cialized techniques as grazing-incidence neutron reflection, as well 
as quasielastic and inelastic scattering. In this symposium, speak- 
ers review the latest advances in diffraction instrumentation for 
pulsed neutron sources and give examples of some of the impor- 
tant science presently being done. in this introduction to the 
symposium, | briefly define the basic principles of pulsed neutron 
sources, review their development, comment in general terms on 
the development of time-of-flight diffraction instrumentation for 
these sources, and project how this field will develop in the next 
ten years. 


18290 (CONF-940407-—18) Validation of multigroup neutron 
cross sections for the Advanced Neutron Source against the 
FOEHN critical experimental measurements. Smith, L.A.; Gehin, 
J.C.; Worley, B.A.; Renier, J.P. Oak Ridge National Lab., TN 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Topi- 
cal meeting on advances in reactor physics; Knoxville, TN (United 
States); 11-14 Apr 1994. Order Number DE94010121. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The FOEHN critical experiments were analyzed to validate the 
use of multigroup cross sections in the design of the Advanced 
Neutron Source. Eleven critical configurations were evaluated 
using the KENO, DORT, and VENTURE neutronics codes. Eigen- 
value and power density profiles were computed and show very 
good agreement with measured values. 


18291 (INIS-mf-13811, pp. 142-143) Radiotracer method in 
the study of environmental speciation and migration of con- 
taminants. Benes, P. (Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). Katedra Jaderne Chemie). J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the intemational conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/tracer techniques; MERCURY/ 
tracer techniques; CADMIUM; CADMIUM 109; ENVIRONMENTAL 
MATERIALS; HAIR; MERCURY; MERCURY 203; MIGRATION; 
POLLUTANTS; SOILS 


18292 (INIS-mf—-13811, pp. 153-154) Climatic cycles influ- 
encing wood density in Amazonian trees. Ferraz, E.S.B. (Centro 
de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil)); Oliviera, H.; Fernandes, E.A.N.; Bacchi, M.A. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 





analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. WOOD/densimeters; AMERICIUM 241; 
ATMOSPHERIC PRECIPITATIONS; CLIMATIC CHANGE; DEN- 
SITY; RADIOMETRIC GAGES; TREES; WOOD; DENSIMETERS 


18293 (INIS-mf—13811, pp. 192) Uptake of silver in L-292 fi- 
broblasts measured by application of Ag-110m. Schedle, A. 
(Vienna Univ. (Austria). Abt. fuer Nuklearmedizin); Bichler, M. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FIBROBLASTS/silver ions; SILVER/tracer 
techniques; CULTURE MEDIA; FIBROBLASTS; GLUTAMINE; SIL- 
VER; SILVER 110; UPTAKE 


18294 (INIS-mf-13849, pp. 343-354) Non medical uses of 
radioisotopes. Spender, M. (Atomic Energy of Canada Ltd., 
Kanata, ON (Canada). Radiochemical Co.). Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses or lists a number of fields on non-medical 
uses of radioisotopes, either as radiation sources or tracers, includ- 
ing the following: food irradiation; animal or plant husbandry; insect 
control (e.g. for tstetse fly); ground water tracing; oil (or geother- 
mal) well logging; radiography; and, radioisotope metrology. The 
example of Japan shows that biological uses (in the broadest 
sense) are growing rapidly, while demand for industrial isotopes, 
such as iridium 192 and nickel 63, is somewhat stagnant. 


18295 (INIS-mf—13849, pp. 381-390) Use of radiation for 
material processing. Iverson, S.L. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment). Canadian Nuclear Association, Toronto, ON (Canada). 
1988. 413p. (CONF-880662-: 28. annual conference of the Cana- 
dian Nuclear Association and the 9. annual conference of the 
Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). 
In Proceedings of the Canadian Nuclear Association 28. annual 
conference. Order Number DE94622204. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Gamma radiation and electron beams ionize matter similarly. 
More than 470 low-energy (150-300 KeV) electron accelerators 
were used in 1984 to cure paints and inks, to treat films, and to 
crosslink electrical wire insulation. A few higher-energy (5-15 MeV) 
accelerators are used to crosslink plastics and to sterilize medical 
disposables. The chief use of more than 135 cobalt-60 gamma ir- 
radiation plants in 1988 was to sterilize half the world’s production 
of medical disposables, but also about 467,000 tonnes of food 
were irradiated annually in 21 countries. Possible future radiation 
applications include: sterilization of wastewater, of sewage sludge, 
and of waste from airlines, hospitals and laboratories; sterilization 
of animal feed and feedstocks for biotechnological processes; 
dechlorination of PCBs; radiolysis of lignin for paper making or 
other purposes. 


18296 


(INIS-mf—13854, pp. 23) National metrological testing 
of radiopharmaceuticai activity meters in Czechoslovakia. 
Vokac, P. (Statni Metrologicky Inspektorat Brno, Prague (Czech 
Republic)); Suran, J.; Zderadicka, J. Jan 1993. (no.1) 43 (In 
Czech). (CONF-9209458-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
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Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/calibration; 
ACTIVITY METERS; CALIBRATION STANDARDS; IODINE 131; 


NUCLEAR MEDICINE; RADIOPHARMACEUTICALS; CALIBRA- 
TION 


18297 (INIS-mf-13871, pp. 23-24) Calibration of soft high 
power pulses X-ray source by TL dosemeters and other SXR 
dosimetric methods. Darickova, A. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czech Republic). Fakulta Jadema a Fysikaine 
Inzenyrska); Spevacek, V.; Krasa, J.; Juha, L.; Pietrikova, M. 
Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 30 Apr 
1994. (CONF-940184—: CTU seminar 94, Prague (Czech Repub- 
lic), 17-20 Jan 1994). In Proceedings of the CTU seminar 94. Pt. 
B. 242p. Order Number DE94624331. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SILICON DIODES/calibration; THERMO- 
LUMINESCENT DOSEMETERS/calibration; X-RAY SOURCES/ 
laser-produced plasma; CALCIUM FLUORIDES; LITHIUM FLUO- 
RIDES; PULSES; CALIBRATION; SOFT X RADIATION 


18298 (JAERI-M-—93-228, pp. 125-132) Neutron radiography: 
Status and international prospects. Barton, J.P. (NRE Inc., San 
Diego (United States)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Neutron radiography (or radiology) is a diverse filed that uses 
neutrons of various energies, subthermal, thermal, epithermal or 
fast in either steady state or pulsed mode to examine objects for 
industrial, medical, or other purposes, both microscopic and macro- 
scopic. The applications include engineering design, biological 
studies, nondestructive inspection and materials evaluation. In the 
past decade, over 100 different centers in some 30 countries have 
published reports of pioneering activities using reactors, accelera- 
tors and isotopic neutron sources. While film transparency and 
electronic video are most common imaging methods for static or in 
motion objects respectively, there are other important data gather- 
ing techniques, including track etch, digital gauging and computed 
tomography. A survey of the world-wide progress shows the field 
to be gaining steadily in its diversity, its sophistication and its im- 
portance. (author). 


18299 (SAND-93-2554-Vol.2) Updated neutron spectrum 
characterization of SNL baseline reactor environments: Vol 
ume 2, Analysis computer listings. Griffin, P.J.; Kelly, J.G.; 
Vehar, D.W. Sandia National Labs., Albuquerque, NM (United 
States). Apr 1994. 134p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94010672. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides SAND-Ii and MANIPULATE output list- 
ings from calculations used to derive the new spectrum-averaged 
integral parameters that were reported in volume 1. When used in 
conjunction with volume 1, this document provides an audit trail for 
the neutron radiation field characterization and supports current 
quality assurance initiatives. This document provides detailed infor- 
mation on the neutron spectrum characteristics of the primary 
Sandia National Laboratories’ (SNL) reactor environments. The in- 
formation in this volume is not intended for the casual user of the 
SNL reactor facilities. This detailed characterization of the neutron 
and gamma environments at the Sandia Pulsed Reactor (SPR) and 
the Annular Core Research Reactor (ACRR) is provided to aid the 
users who wish to convert the information given in the Radiation 
Metrology Laboratory (RML) dosimetry reports into other (non- 
silicon) measures of neutron damage. The spectra provided in 
these appendices can be used as a source term for Monte Carlo 
radiation transport calculations to study the impact of experi- 
menter’s test package on the neutron environment. 
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18300 —(INIS-mf—13849, pp. 367-374) The role of Cobalt as 
a radiation source. Cuda, J. (Atomic Energy of Canada Ltd., 
Kanata, ON (Canada). Radiochemical Co.). Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). in Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

The former AECL Radiochemical Company, now Nordion, is the 
world’s largest supplier of cobalt-60. Cobalt-59 slugs are irradiated 
in CANDU reactors, and then combined as pencil-shaped ele- 
ments, which are stored and cooled in water. Irradiation plants 
require 2 m of concrete shielding. the 5.3 year half-life of the 
cobalt-60 permits annual replenishment of a source. The largest 
use is for irradiation of medical and pharmaceutical disposables. 
Other uses include food irradiation, modification of plastics, radia- 
tion hardening of semiconductor chips, and control of insects by 
the sterile male technique. 
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18301 (DOE/PC/92525—-T5) Preparation of H2-permselective 
silica membranes by alternating reactant deposition: Quarterly 
progress report, September 1, 1993-December 31, 1993. Kim, 
Soojin; Gavalas, G.R. California Inst. of Tech., Pasadena, CA 
(United States). Div. of Chemistry and Chemical Engineering. 
[1993]. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92525. Order Number 
DE94010287. Source: OSTI; NTIS; GPO Dep. 

Thin SiOz layers were deposited on the surface of porous Vycor 
glass by alternating vapor phase reaction with SiCl, and H20. The 
membranes prepared by this technique had H2 permeance of 0.3— 
0.4 em® (STP)/(min.cm*-atm) and Ho:No selectivity of 500-1000 at 
600°C. The SiCl, dosage at each silylation cycle, the concentration 
of initial surface -OH groups, and the reaction temperature influ- 
ence significantly the deposit layer thickness- After two weeks of 
heating at 550°C under 3 atmospheres of water vapor, the mem- 
brane Hz permeance decreased by about 20%, and the selectivity 
increased to more than 2000. The membrane properties after this 
hydrothermal treatment are superior to those of membranes pre- 
pared earlier by one-sided (steady flow) deposition. A simple model 
incorporating diffusion and surface reaction was used to study the 
effect of various parameters on the formation of the deposit layer. 
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18302 (NREL/SP-420-5877) The American farm: Harness- 
ing the sun to fuel the world. National Renewabie Energy Lab., 
Golden, CO (United States). Mar 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE94000217. Source: OSTI; NTIS; GPO Dep. 

This NREL publication forecasts the future in energy crops. To- 
morrow's farm will produce crops like corn, soybeans, rapeseed, 
sunflowers for food and fuel. Farmers will harvest switchgrass and 
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then sell it for feed or to make ethanol. Aspects of planting trees 
that are beneficial to the environment such as filtering run-off water 
are discussed. Economic issues of energy crop growth are pre- 
sented. The harvesting of trees for pulp, paper, and energy and 
corn for electricity, fuels, and chemicals are both emphasized. Tree 
harvesting research from breeding programs to high-tech harvest- 
ing techniques is presented. 


0908 Production 
Refer also to citation(s) 18302, 18321, 19677, 19678, 19906 


18303 (ORNL/Sub-90-99732/2) Energy in synthetic fertiliz- 
ers and pesticides: Revisited: Final project report. Bhat, M.G. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Agricul- 
tural Economics and Rural Sociology); English, B.C.; Turhollow, 
A.F.; Nyangito, H.O. Oak Ridge National Lab., TN (United States); 
Tennessee Univ., Knoxville, TN (United States). Dept. of Agricul- 
tural Economics and Rural Sociology. Jan 1994. 49p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94006309. Source: OSTI; NTIS; 
GPO Dep. 

Agricultural chemicals that are derived from fossil-fuels are the 
major energy intensive inputs in agriculture. Growing scarcity of the 
world's fossil resources stimulated research and development of 
energy-efficient technology for manufacturing these chemicals in 
the last decade. The purpose of this study is to revisit the energy 
requirements of major plant nutrients and pesticides. The data from 
manufacturers energy survey conducted by The Fertilizer Institute 
are used to estimate energy requirements of fertilizers. Energy esti- 
mates for pesticides are developed from consulting previously 
published literature. The impact of technical innovation in the fertil- 
izer industry to US corn, cotton, soybean and wheat producers is 
estimated in terms of energy-saving. 


18304 (SEI-EED-24) Responses of Miombo to harvesting: 
Ecology and management. Chidumayo, E.N. (Univ. of Zambia, 
Lusaka (Zambia). Biology Dept.); Ellegaard, A. (ed.). Stockholm 
Environment Inst. (Sweden). 1993. 133p. Order Number 
DE94763361. Source: OSTI; NTIS. 

Published in collaboration with SIDA. 

This study was undertaken to assess the effects of wood har- 
vesting for energy on the miombo ecosystem and to determine 
factors that promote or constrain the recovery and productivity of 
miombo after felling. The study was carried out in dry miombo 
woodland in the Chakwenga area in central Zambia. It was not 
possible to replicate the study in wet miombo woodland which oc- 
curs in the northern parts of the country. Although this limits the 
application of the findings, the management implications are rele- 
vant to both types of miombo. Harvesting for charcoal production in 
miombo woodland removes about 50% of the wood biomass and 
this has no significant effect on soil productivity. Top soil moisture 
regime and nutrient stocks were similar in cut and uncut plots two 
years after cutting. Wood carbonization at the kiln sites increased 
soil pH, exchangeable phosphorus and potassium and cation 
exchange capacity but had no effect on other soil chemical proper- 
ties. Miombo productivity was correlated to tree density and soil 
fertility. Tree density was several-fold higher in regrowth than old- 
growth miombo and this increased with each successive cutting. 
Productivity was highest at a site that had been clear-cut three 
times in the past 20 years. High light intensities appear necessary 
for rapid growth of old seedlings and saplings. Such levels of radi- 
ation are achieved by clear-cutting although isolated trees have 
little effect on such growth. The concern about dry miombo ecosys- 
tem degradation due to deforestation caused by charcoal 
production is not supported by the results of this study. If recruit- 
ment into regrowth miombo from the seedling pool after each 
cutting is not balanced by recruitment into the pool, biodiversity 
conservation may be endangered. This should be considered in 
determining rotation periods. 93 refs, 31 figs, 63 tabs 


18305 (VF-UB-93-17) Removal of forest fuel when thin- 
ning. Brunberg, B.; Persson, Jan. Vattenfall AB, Vaellingby 
(Sweden). Jun 1993. 92p. (In Swedish). Order Number 
DE94763367. Source: OSTI; NTIS. 





The conclusions of the study are that there will be good opportu- 
nities to harvest forest fuel in sparse thinnings at a cost that is 
competitive as regards the fuel and with an increased net assort- 
ment value per hectare of felled area. Pulpwood and fuel removal 
can be integrated. The thinner the trees, the poorer the return for 
pulpwood, and the more interesting it will be to reduce the propor- 
tion of pulpwood. This study showed that the removal of pulpwood 
can be strongly reduced by bucking the trees at a thicker diameter 
than normal. This worked well as a method with a single-grip har- 
vester on skid roads when the chipping was done on the roads. The 
working methods with harvester and forwarder, as well as the tech- 
nique used on the prototype chipper can, however, be developed 
further. As regards removal of only a fuel assortment, technical de- 
velopmental work is required with emphasis on inexpensive felling 
that will provide good opportunities for rational handling also in 
subsequent steps in the chain. 2 refs, 10 figs, 43 tabs 


18306 (VF-UB—93-23) Small-tree fuel in south Swedish fi- 
nal felling. Laestadius, L. Vattenfall AB, Vaellingby (Sweden). Sep 
1993. 84p. (In Swedish). Order Number DE94763373. Source: 
OSTI; NTIS. 

A practically untested method of final felling was evaluated theo- 
retically with regard to conditions in southern Sweden. The 
fundamental idea is that small trees in a stand are treated in a dif- 
ferent way to the large trees (diameter grading). Basically, this 
means that small trees are chipped without branching or bucking 
instead of being processed into industrial wood. The hypothesis is 
that the new method will provide a greater gross margin as well as 
improving the fuel production in the final felling. A change to the 
new method would, in a typical stand with numerous small trees, 
increase the yield of fuel per hectare from 75 to 105 m® (magni- 
tude, solid volume) if all trees under 16 cm at breast height were 
chipped. The gross margin is rather more difficult to assess. A 
change of method does not give any marked change - in the anal- 
ysis - with current price relationship, under the condition that only 
pulp wood is transferred to fuelwood. Existing technology should 
make this method interesting in places where there is a high de- 
mand for fuelwood in relation to the competing assortment. 
Semi-practical experiments and certain developmental inputs are 
needed before this method can be established. In order to achieve 
the long-term developmental potential in this new approach, more 
ambitious and long-term inputs are required. 13 refs, 27 figs 
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18307 (AAA-LIEKKI-L93-1, pp. 159-180) Research on black 
liquor nozzles and black liquor spraying. Vapaavuori, O. 
(Finnish Energy Economy Association ETY, Helsinki (Finland). 
Finnish Recovery Boiler Committee FRBC). Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 1-9; 1-18. In LIEKK/ Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

The goal of the projects ‘Drop size at black liquor spraying’ and 
Development of black liquor nozzles’ was to find factors affecting 
black liquor spraying. The results formed a basis for developing a 
nozzle type with which the control of black liquor spraying and the 
drop size distribution is simpler than with the splash plate nozzle in 
present use. The aim was also to improve the properties of a noz- 
zle in operation, such as the sensitivity to fouling, easiness to clean, 
and resistance to heat. A special goal was to find a nozzle type 
which would be suitable for significantly higher dry solids contents 
than those obtainable at present. The project ‘Drop size at black 
liquor spraying’ studied experimentally the effect of different factors 
on the drop size distribution of a splash plate nozzle. The results of 
the experiments showed that the drop mean size decreases with 
increasing injection pressure and with smaller injection orifices. The 
project Development of black liquor nozzles’ included the develop- 
ment of two nozzle types. On the basis of the mill tests, a Hoover 
nozzle appeared to be more suitable for large recovery boilers with 
high dry solids contents (approx. 75% ds). Drops formed by a 
calotte nozzle were smaller than those formed by a Hoover nozzle, 
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and it therefore seems to be more suitable for recovery boilers 
which operate at conventional dry solids levels (approx. 65%) d.s. 


18308 (DOE/ER/14003-5) Energetics and kinetics of anaer- 
obic aromatic and fatty acid degradation: Progress report, 
November 1992—November 1993. Mcinerney, M.J. Oklahoma 
Univ., Norman, OK (United States). Dept. of Botany and Microbiol- 
ogy. 12 Nov 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-89ER14003. Order Number 
DE94004374. Source: OSTI; NTIS; GPO Dep. 

The kinetics of benzoate degradation by the anaerobic syntrophic 
bacterium, Syntrophus buswellii, in coculture with different sulfate 
reducers was studied with sulfate or nitrate as the electron accep- 
tor. A threshold value for benzoate degradation dependent on the 
acetate concentration was observed with sulfate, but not nitrate, as 
the electron acceptor. No threshold was observed in tricultures 
containing an acetate-using sulfate reducer. The addition of the 
acetate-using sulfate reducer to cocultures that had degraded ben- 
zoate to its threshold value resulted in further degradation of 
benzoate to levels below the analytical detection limit (ca. 200 nM). 
These data are consistent with a thermodynamic explanation for 
the threshold, and exclude the possibility that the threshold was the 
result of the inhibitory action of the undissociated form of acetate. 


18309 (DOE/ER/14004—5) Molecular characterization of the 
lignin-forming peroxidase: Role in growth, development and 
response to stress: Progress summary report, April 1, 1993- 
March 31, 1994. Lagrimini, L.M. Ohio State Univ., Columbus, OH 
(United States). Dept. of Horticulture. [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14004. Order Number DE94010422. Source: OSTI; NTIS; 
GPO Dep. 

Our group continues to focus on the characterization of the to- 
bacco anionic peroxidase and its genes. Throughout this past year 
we have generated transgenic plants expressing 6-glucuronidase 
under control of the anionic peroxidase promoter, characterized ef- 
fectors of peroxidase gene expression in transformed protoplasts, 
generated numerous transgenic plants which over- and under- 
express the anionic peroxidase in a tissue specific manner, 
characterized the role of the anionic peroxidase in the metabolism 
of auxin, introduced a marker (flag) into the anionic peroxidase pri- 
mary protein sequence which will permit the identification of the 
recombinant protein in plant tissue, and described the enhance- 
ment of insect resistance as a result of over-expression of the 
anionic peroxidase. Although cur research program has continued 
along the lines of the original proposal, we have redirected a signif- 
icant effort to the role which this enzyme plays in the metabolism 
of auxin, and conversely, the role which auxin plays in regulating 
the expression of the anionic peroxidase gene. 


18310 (DOE/OR/22030-T2) The study of redox-active inor- 
ganic substituents of cellulase enzymes: Quarterly report, 25 
August-25 November 1993. Jet Propulsion Lab., Pasadena, CA 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al05-920R22030. Order Num- 
ber DE94010690. Source: OSTI; NTIS; GPO Dep. 

Cellulase (CBHI) was modified by bis (2,2- bipyridine) ruthenium 
(Il) and the modified enzyme was assayed for cellulase activity us- 
ing p- nitropheny! beta-D-cellobioside as substrate. Absorption 
spectroscopy of native and modified CBHI was also conducted. 


18311 (NEI-DK-1511) The whole crop biorefinery project: 
Midterm assessment. Concept - status - perspectives. Gylling, 
M. Bioraf Denmark Foundation, Aakirkeby (Denmark). Oct 1993. 
76p. Order Number DE94763283. Source: OSTI; NTIS. 

Also published in Danish. 

The objective of The Whole Crop Biorefinery Project is to de- 
velop, test and evaluate the integrated biorefinery concept with the 
intention of finding new utilizations and markets for agricultural 
crops, especially for non-food purposes (such as energy). The 
project is divided up into 6 subprojects which are the selection of 
the most suitable plant species based on the botanical, physical, 
chemical and cultivation-related characteristics in relation to the uti- 
lization of the entire plant, development and testing of methods for 
pretreatment and storage of unprocessed or wet-separated crops, 
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and of mechanical, physical and biochemical techniques for separa- 
tion and refining of crops with the intention of producing oil, protein, 
starch, fibres and various by-products, testing and evaluation of 
products with a view to utilization, future markets and sales, and 
the development of a systems model to make it possible to carry 
out systems analyses, market analyses and economic evaluations 
of full-scale biorefinery systems in order to illuminate the conse- 
quences for agriculture, industry and local communities subject to 
conditions which are relevant in different European contexts. There 
are possibilities for achieving a positive economic result at a biore- 
finery system based on a whole-crop wheat consisting of a dry and 
wet milling line for the seed part and a fractionating line for straw. 
A biorefinery system based only on straw fractionating and the sale 
of unprocessed seeds can earn a small profit. A biorefinery system 
based on the enzymatic extraction of rapeseed oil and rapeseed 
protein and a straw line shows a negative result. The saleable 
product is rapeseed oil. The biorefinery projects and their utilization 
potential and economic aspects are described and conditions and 
possibilities for commercial breakthrough are discussed. (AB) 
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18312 (AAA-LIEKKI-L93-1, pp. 217-240) Recovery boiler 
burning process research and detailed modelling. Hyoety, P. 
(Tampella Power Inc., Tampere (Finland). Boiler Industry). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. Projects KTM-LIEKK! 1-19; 2-3; 2-24. In LIEKKI Combustion 
Research Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

The combustion behavior of single black liquor droplets has been 
studied. The combustion times for different burning stages were 
measured and the swelling characteristics were defined. The influ- 
ence of several parameters were tested, such as liquor type, 
viscosity, furnace temperature and gas atmosphere. Using these 
results a mathematical model for a single droplet combustion was 
developed. The next step was to study sulfur and sodium volatiliza- 
tion during black liquor pyrolysis. The rates and amounts of sulfur 
and sodium release were measured experimentally at conditions 
relevant to recovery boilers. The experiments were carried out in 
single droplet pyrolysis reactors into which droplets were injected 
into a hot furnace environment where they heated rapidly to pyroly- 
sis conditions. The results show that sulfur release does not occur 
during drying but begins when pyrolysis begins. The rate of sulfur 
release depends on the furnace temperature and is influenced by 
both chemical kinetics and the rate of heat transfer to the black 
liquor droplet, with heat transfer becoming more important as fur- 
nace temperature increases. There is a significant formation of 
sodium fume from black liquor during pyrolysis. The amount of 
sodium released during pyrolysis in not very temperature-sensitive. 
Although sodium release can continue after devolatilization, it may 
be suppressed by the gas atmosphere in recovery boilers. During 
the project also the char bed was modelled. The char bed chemi- 
cal reaction model was connected with the flow field and some 
laboratory experiments were calculated. 


18313 (AAA-LIEKKI-L93-1, pp. 619-646) Aerosols in black 
liquor combustion. Kauppinen, E.|. (Technical Research Centre of 
Finland, Espoo (Finland). Aerosol Technology Group). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. Projects KTM-LIEKKI 2-28. in LIEKK/ Combustion Research 
Program: Technical Review 1988-1992. 1004p. Order Number 
DE94763298. Source: OSTI; NTIS. 

In black liquor combustion sodium, and sulphur species are cap- 
tured for recycling. The main objectives of this study were to 
understand sodium aerosol formation mechanisms in order to pre- 
dict SO2 capture from the gas phase and to be able to model 
particle and vapor deposition on heat exchanger surfaces. The gas 
phase behavior and aerosol dynamics of the inorganic species in 
the kraft recovery furnace conditions has been studied by utilizing 
both experimental and modelling methods. Results from aerosol 
model (ABC code) and chemical equilibrium (CEC) calculations are 
identical for major gaseous (noncondensible) species, but large 
discrepancies exist between the results for condensable (Na, S) 
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species.in the ABC code, the evolution of the aerosol particle size 
distribution is also modelled. Using typical kraft recovery boiler con- 
ditions the calculated Na size distributions are very close to 
measured size distributions. During the gasification conditions, the 
oxygen content at the lower furnace is relatively low and the maxi- 
mum temperature above the smelt is about 1100 deg C. Sodium is 
released to the gas phase during the pyrolysis of the black liquor 
droplets as Na or NaOH. During the combustion conditions, the 
oxygen content at the lower furnace is high enough so that SO. 
forms in the gas phase. Also, the maximum temperature above the 
smelt is high, about 1400 deg C. Sodium, being released to the 
gas phase from the droplet as Na or NaOH and quickly converting 
completely to NaOH, may further react with SO. thus forming 
Na2SO, in the gas phase, 


18314 (AAA-LIEKKI-L93-1, pp. 877-883) Combustion of 
biosludge. Vaelttilae, O. (Finnish Pulp and Paper Research Insti- 
tute, Espoo (Finland)). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Project KTM-LIEKKI 5-12. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

The activated sludge treatments of effluents from pulp and paper 
mills results in the formation of large amounts of biosludge. In fu- 
ture, just over a third of this will be derived from the treatment of 
bleached kraft pulp mill effluents. Although the chlorine content of 
biosludge formed at bleached kraft pulp mills is lower than that of 
municipal waste, chlorinated compounds may still be formed during 
sludge combustion. For this reason, the burning of bleached kraft 
mill biosludge was studied. During the mill trials, sludge was burnt 
mixed with bark, and samples were taken from flue gases and 
ashes. The emphasis was on the determination of chlorinated diox- 
ins, phenols and benzenes as well as PCB compounds. The 
results showed that burning biosludge mixed with bark can cause 
the formation of chlorinated compounds in amounts that vary with 
different bark-fired boilers. The concentrations of chlorinated diox- 
ins in the flue gases were lower than the guidelines applied to the 
old municipal waste incinerators in Sweden. All the bark-fired boil- 
ers studied were old, and some of them were converted recovery 
boilers. It can thus be assumed that modern bark-fired boilers fitted 
with advanced combustion technology are likely to give rise to less 
chlorinated substances than found in this study. The risk will be re- 
duced still further as the chlorine content of sludges falls as 
changes are introduced in bleaching processes. The contents of 
heavy metals in the flue gases were low. Burning biosludge did not 
significantly affect the emissions normally encountered when burn- 
ing bark, 


18315 (AAA-LIEKKI-L93-1, pp. 913-947) Biosludge burning 
in a recovery boiler. Imelaeinen, K. (Metsae-Botnia Oy Ab, Kemi 
(Finland). Kemi Mills). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Project KTM-LIEKKI 5-21. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

A process has been developed for treating of what is called sec- 
ondary sludge that emerges from biological waste water treatment 
in a sulphate pulp mill. Using this process, the sludge is after pre- 
treatment concentrated with black liquor in an evaporator to the 
burning concentration. Fiberless secondary sludge does not cause 
fouling of the evaporator surfaces. Biosludge does not impair the 
operation of a recovery boiler. Of the detrimental substances which 
come with biosludge, chloride can be taken off effectively in a flue 
gas scrubber, depending on combustion in the recovery boiler. The 
remaining substances are taken off mainly from the green liquor 
and lime mud process. Flue gas emission measurements show that 
biosludge burning in a recovery boiler is an excellent burning pro- 
cess, compared with other processes available today. Further, the 
costs of primary sludge treatment are cut and it is possible to get 
more energy of them in boilers using fossil fuels. Laboratory, pilot, 
and mill tests were carried out at the Metsae-Botnia Kemi mills, in 
cooperation with Tampelia Power, in 1991-1992. Now, based on all 
these test results, there is a demonstration plant project going on at 
the Metsae-Botnia Kemi mills. That plant will have a centrifuge for 
concentration, chemical treatment and evaporation of the biosiudge 
up to the dry solids level of 80-85 %. After building the plant, black 
liquor and biosludge will be burned in a recovery boiler, 





18316 (LCHS-A-3-R-1) Technical Guide for conservation of 
wood fuel: Experiences from Sahel. Jorez, J.P. Lund Univ. 
(Sweden). Lund Centre for Habitat Studies. Mar 1992. 176p. (In 
French). Order Number DE94763354. Source: OSTI; NTIS; INIS; 
Also available from: Lund Centre for Habitat Studies, Box 118, S- 
22100 Lund, Sweden. 

The guide gives technical information in design of energy 
efficient cooking stoves for the wood depieted countries in sub- 
saharan Africa. Knowledge and experiences of the Sahel region 
have been used to design the stoves discussed. As an introduc- 
tion, the causes and consequences of the wood fuel crises are 
reviewed. The main models of improved stoves that are spread in 
Sahel are then described, together with data on performance and 
design considerations. Strategies for distribution of the improved 
stoves are analyzed, and ways to follow-up and evaluate their use 
are suggested. Results of campaigns to distribute the stoves in 
West African countries are given and methods to improve the dis- 
tribution are proposed, in particular to promote the ceramic stoves. 
Finally, complementary wood fuel conservation campaigns are sug- 
gested for activities other than household cooking. 22 refs, 14 figs, 
5 tabs and photos 


18317 (RISO-R—723(EN)) Modelling of surface combusting 
straw bales. Bech, N.; Wolff, L. Risoe National Lab., Roskilde 
(Denmark). Combustion Dept. Jan 1994. 35p. Contract ENS- 
1323/92-0005. Order Number DE94763266. Source: OSTI; NTIS; 
Also available from Risoe Library, P.O. Box 49, DK-4000 Roskilde, 
Denmark. 

EFP-92. 

This report describes a computer model for the calculation of the 
steady and non-steady behaviour of surface combusting straw 
bales. The mathematical formulation is one-dimensional and the 
flow of gas through the straw bales is described by means of 
Darcy's law for flow through a porous medium. The model treats 
important phenomena such as: Evaporation, condensation and dif- 
fusion of water. Pyrolysis of straw. Combustion of gas. Combustion 
of straw char. Thermal radiation. Heat conduction in the straw. 
Straw-gas heat transfer. The straw bale properties such as poros- 
ity, permeability and water content may vary with time and the 
location in the bale. Calculated results are compared to tempera- 
ture profiles measured in straw bales undergoing surface 
combustion. It is concluded that the rise in straw bale temperature 
close to the burning surface as well as the temperature at the sur- 
face are predicted reasonably well. (au) (4 tabs., 18 ills., 8 refs.) 


18318 (SAND-94-8482) Structural and compositional trans- 
formations of biomass chars during combustion. Wornat, M.J.; 
Hurt, R.H.; Yang, N.Y.C.; Headley, T.J. Sandia National Labs., Liv- 
ermore, CA (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-940711-10: 25. international symposium on combustion, 
Irvine, CA (United States), 31 Jul - 5 aug 1994). Order Number 
DE94006393. Source: OSTI; NTIS; GPO Dep. 

In an investigation of the physical and chemical transformations 
of biomass chars during combustion, we have subjected two chars, 
produced from the pyrolysis of pine and switchgrass, to combus- 
tion at 1600 K in a laminar flow reactor. In order to obtain 
time-resolved data on the structural and compositional transforma- 
tions of the biomass chars, samples are extracted from the reactor 
at different residence times and subjected to a variety of analytical 
techniques: elemental analysis, scanning electron microscopy, 
energy-dispersive X-ray spectroscopy, X-ray diffraction analysis, 
and high resolution transmission electron microscopy. The results 
point to several changes in both the organic and inorganic 
constitutents of the chars. The early stages of conversion are char- 
acterized by devolatilization, which leads to the removal of 
amorphous material and the release of oxygen- and hydrogen-rich 
gases. After devolatilization, combustion is accompanied by: 
vaporization of some metals (particularly Na and K), surface migra- 
tion and coalescence of inorganic material, and the incorporation of 
metals (particularly Ca) into silicate structures. The latest stages of 
combustion reveal the transformation of inorganic constituents from 
amorphous phases to crystalline forms. Some short-range order 
appears in the carbon-rich portions of the chars as combustion 
proceeds, but the high levels of oxygen originally present in these 
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chars foster cross-linking, which limits the extent of order ultimately 
attained. The transformations of the biomass chars are compared 
with those of coal chars, and the implications of these observations 
— with respect to reactivity and ash behavior — are discussed. 
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18319 (DOE/EIA-0548(92)) Estimates of US biomass 
energy consumption 1992. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 6 May 1994. 46p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94011458. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is the seventh in a series of publications developed 
by the Energy Information Administration (EIA) to quantify the 
biomass-derived primary energy used by the US economy. It 
presents estimates of 1991 and 1992 consumption. The objective 
of this report is to provide updated estimates of biomass energy 
consumption for use by Congress, Federal and State agencies, 
biomass producers and end-use sectors, and the public at large. 


18320 (NREL/TP-—430-6080) Integrated gasification com- 
bined cycle and steam injection gas turbine powered by 
biomass joint-venture evaluation. Sterzinger, G.J. (Economics, 
Environment and Regulation, Washington, DC (United States)). Na- 
tional Renewable Energy Lab., Golden, CO (United States); 
Economics, Environment and Regulation, Washington, DC (United 
States). May 1994. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94006905. Source: OSTI; NTIS; GPO Dep. 

This report analyzes the economic and environmental potential 
of biomass integrated gasifier/gas turbine technology including its 
market applications. The mature technology promises to produce 
electricity at $55-60/MWh and to be competitive for market appli- 
cations conservatively estimated at 2000 MW. The report reviews 
the competitiveness of the technology of a stand-alone, mature ba- 
sis and finds it to be substantial and recognized by DOE, EPRI, 
and the World Bank Giobal Environmental Facility. 


18321 (ORNL/CON-374) Process evaluation of the Re- 
gional Biomass Energy Program. Wilson, C.R.; Brown, M.A.; 
Perlack, R.D. Oak Ridge National Lab., TN (United States). Mar 
1994. 147p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94011602. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy (DOE) established the Regional 
Biomass Energy Program (RBEP) in 1983 to increase the produc- 
tion and use of biomass energy resources. Through the creation of 
five regional program (the Great Lakes, Northeast, Pacific North- 
west, Southeast, and West), the RBEP focuses on regionally 
specific needs and opportunities. In 1992, Oak Ridge National 
(ORNL) conducted a process evaluation of the RBEP Program de- 
signed to document and explain the development of the goals and 
strategies of the five regional programs; describe the economic 
and market context surrounding commercialization of bioenergy 
systems; assess the criteria used to select projects; describe expe- 
riences with cost sharing; identify program accomplishments in the 
transfer of information and technology; and offer recommendations 
for program improvement. 


18322 (VF-UB-93-19) Import of biofuels and peat. Alberts- 
son, N. Vattenfall AB, Vaellingby (Sweden). Jun 1993. 54p. (in 
Swedish). Order Number DE94763369. Source: OSTI; NTIS; INIS. 

In areas neighbouring Sweden, i.e., foremost the Baltic States, it 
is probable that a large part of the available amounts will be con- 
sumed on the domestic market. Studies of the possible use. of 
wood fuel in Estonia, Latvia and Lithuania are being made by the 
World Bank. Considerable investments will probably be made in 
the near future to replace existing coal- and oil-fired boiler plants 
with plants burning wood fuel. Consequently, the opportunities for 
exports of wood fuel will probably be small. in a global perspective, 
peat is used only to a limited extent as fuel. In the former Soviet 
Union alone it is estimated that the amount of peat that is econom- 
ically feasible to extract is about 166x10® tonnes at a moisture 
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content of 40%. Among the most interesting bio products that can 
be used in energy production from different food processing indus- 
tries are nut-shells and fruit stones. Some stones, such as those in 
olives, plums and peaches, are excellent as fuels. The advantage 
with olive stones, in comparison with chips is that the bulk weight 
is high and the moisture content is low. Olive stones are thus simi- 
lar to processed biofuels such as pellets. Due to their high energy 
content the olive stones can replace coal, which cannot be done 
by unprocessed fuels without expensive investments in materials 
handling equipment. Our survey shows that processed forest fuels 
and crushed olive stones are the products of greatest interest for 
the Swedish market. It also shows that both chips and peat-based 
products from the Baltic States are competitive. 
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18323 (NUTEK-AVF-94-1) Storage of waste fuels: 
inaustriak and household wastes. Hogland, W. (Lund Univ. 
(Sweden). Dept. of Water Resources Engineering); Persson, Ingrid; 
Pettersson, Per; Bramryd, T. Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden). 1994. 
123p. (In Swedish). Project NUTEK-266-115. Order Number 
DE94763349. Source: OSTI; NTIS. 

The objective of this project is to study the existing methods of 
storage of waste and to develop these methods in order that the 
energy loss of waste-fuel and its negative environmental effects be 
minimized in a short and long period storage perspective. Natu- 
rally, the consequence of the study can be some development in 
the basic knowledge and techniques of waste-fuel storage. The 
main problem of waste-fuel storage is the danger of spontaneous 
ignition which may end up to a serious firing event. The sponta- 
neous ignition is the result of physical, biological and chemical 
processes that produces heat and leads to a local instinctive com- 
bustion. Temperature and gas composition, i.e. O2, CO2 and CH,, 
were measured daily in different waste piles. During the first few 
months after storage, the temperature increased to 80-85 degrees 
C in the upper-part of waste heap and to 60-70 degrees C in the 
lower-part and it was found to be independent of waste composi- 
tion. In the areas of higher temperature more oxygen was found to 
be present in all waste piles. The degradation processes acceler- 
ate at higher temperatures and above 80 degrees C. As a result, 
the temperature can be increased and be close to spontaneous ig- 
nition. The variations of O2 and COz inside the storage pile at the 
initial phase of storage are relatively large. However, after about 
1.5 months, it approaches a steady state condition. The effective 
calorific value of the unsorted industrial waste has changed during 
storage time. However, the loss of energy was minimum in storage 
of waste woods and maximum in storage of offices and sale estab- 
lishments waste. In the case of storage of household waste, 
pre-treatment of the waste has considerable effect on the loss of 
heat value. Sorting of the waste into wet and dry fractions before 
storage can result to an energy loss up to 25% for dry fraction af- 
ter three years storage. 73 refs, 103 figs, 26 tabs 


18324 (VF-UB-93-15) Weighing equipment on chippers or 
shutters for weighing chips. Norden, B. Vattenfall AB, Vaellingby 
(Sweden). May 1993. 48p. (in Swedish). Order Number 
DE94763365. Source: OSTI; NTIS. 

In cooperation with the Skogskraft Project, studies have been 
made of different types of weighing equipment. Calculations based 
on the results illustrate the gains that can be obtained from good 
weighing on chippers or shuttles. Studies have been made of two 
different hydraulic weighers mounted on chippers. The studies 
show that this type of weighing equipment is inaccurate and the 
weighing are time demanding. The measurements are influenced 
by the temperature of the oil and the internal friction of the 
weigher’s lift cylinders. Weighing equipment consisting of load cells 
with thread strain gauges in the chip bin arms was mounted on a 
chipper. The experiment demonstrated that it is not possible to 
achieve satisfactory accuracy by measuring the weight of the chip 
bin by suspending it from one of its sides. The equipment is not 
only sensitive to lateral sloping but also to changes in the centre of 
gravity. In order to solve this problem, four load cells were fitted 
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beneath the frame supporting the chip bin on a shuttle. The study 
showed that the equipment has excellent reliability and is almost 
completely independent of minor slopes, laterally or longitudinally. 
In addition, the weighing can be done continuously, and thus does 
not require extra time. A further advantage was that the weighing 
was not affected by the position of the chip bin. This makes it pos- 
sible, without loss of time, to divide the chips from the bin among 
several containers and simultaneously register the weight in each 
container. 3 refs, 14 figs, 10 tabs 


18325 (VF-UB-93-21) Storage of fuel chips. Jirjis, R.; 
Lehtikangas, P.; Oskarsson, R. Vattenfall AB, Vaellingby (Sweden). 
Jun 1993. 60p. (In Swedish). Order Number DE94763371. Source: 
OSTI; NTIS. 

Storage of comminuted organic matter such as forest fuel from 
logging residues implies a risk of intensive microbial activity, lead- 
ing to losses of dry matter and health risks during handling. The 
effect of placing a tunnel longitudinally through the bottom of a 
chips pile on moisture content of the chips and occurrence of 
spores, was studied. A fan was not used. Fuel chips moisture con- 
tent was about 22% at the start of the storage. Moisture content 
decreased by 25-30% in the ventilated pile, and by about 20% in 
the control pile. The temperature development differed strongly be- 
tween the pile with the tunnel and the control pile. Having reached 
a maximum of about 75 deg C, the temperature in the ventilated 
pile started to decrease already after 4 days, whereas in the con- 
trol pile the temperature remained at a high level throughout the 
storage period. The number of fungal spores after storage was 
higher in the ventilated pile than in the control pile owing to the 
more favourable temperature in the former. The loss of dry matter 
was highest in the control, being caused both by chemical and mi- 
crobial activity. The shares of fine fractions, ash content and heat 
value did not vary between the piles. The storage study was con- 
ducted on very dry chips. Temperature development and microbial 
activity may be different in material with normal moisture content. 8 
figs, 23 tabs 


18326 (VF-UB-93-22) The storage of softwood residues in 
bundles. Lehtikangas, P.; Jirjis, R. Vattenfall AB, Vaellingby (Swe- 
den). Aug 1993. 38p. (In Swedish). Order Number DE94763372. 
Source: OSTI; NTIS. 

The storage of unchipped forest residues in windrows can main- 
tain fuel quality and even improve it if the material is covered. 
Storage of chips does not offer similar advantages but it makes the 
handling of the fuel more efficient. The advantages of these two 
systems could be combined by storing material in bundles. Fresh 
and summer-dried forest residues (Norway spruce) were used to 
make bundles, which had a 160 kg/m® bulk density. The bundles 
were stored in a windrow form with and without cover for the pe- 
riod May 1992 - February 1993. As a control, part of the windrow 
was unbundied and included covered and exposed regions. In ad- 
dition, several separate uncovered bundles were tested. The 
variables tested were moisture content, dry matter loss, percentage 
of fines, heating value, ash content and microbial activity. Moisture 
content of the fresh material was 43% in May. After 9 months stor- 
age, the moisture content had declined to 26 and 30 % in covered 
and exposed bundles respectively. Dry matter loss was 21 % in 
uncovered bundles and 12 % in covered bundles stored since 
May. The percentage of fines was reduced after storage from 40 to 
14-20 % in the different treatments. Ash content was reduced from 
2.7 to 1.2-2.0 % depending on storage forms. Microbial activity 
was too low in all the bundles to lead to any health risks. In con- 
clusion, good fuel quality could be maintained by storing forest 
residues in bundles. The bundles in this experiment were relatively 
loose and storage of more compact bundles could give different re- 
sults. 8 refs, 2 figs, 15 tabs 


18327 (VF-UB-93-24) Moisture content determination in 
felling residues. Yngvesson, M. (Swedish Univ. of Agricultural Sci- 
ences, Ultuna (Sweden)). Vattenfall AB, Vaellingby (Sweden). Oct 
1993. 70p. (In Swedish). Order Number DE94763374. Source: 
OSTI; NTIS. 

We studied the potential of the tree residue corer for taking sam- 
ples for measurements of moisture content in felling residues, 
branches, and tops. During the summer of 1992 a total of 47 
stacks of felling residues were included in the study. Of these, 15 





were covered with wood pulp board. The remaining 32 stacks were 
left uncovered. The stacks remained at the felling site until Febru- 
ary 1993, when they were transported to an industrial plant for 
weighing, test sampling and moisture determination. The study 
gave the following results: - The study cannot demonstrate any 
systematic over- or underestimation of moisture content when 
sampling with corer equipment in comparison with the crushed ma- 
terial; - The fresh weight of the corer shavings was, on average, 
150 g for the uncovered stacks and 120 g for the covered stacks. 
However, there were large differences in weight between the differ- 
ent corer samples, mainly because of variations in the structure of 
the material; - The difference in moisture content between the 
arithmetic and the weighted mean value was small, regardless of 
whether ten or two samples were taken per load; - The precision of 
the measurement depends on load size, size of random sample, 
and the number of sample cores per sampled load. The fixed mea- 
suring cost for the sampling unit at a heating plant producing 200 
000 MWh/year is slightly more than 2 SEK/MWh with a 5-year de- 
preciation period. If the depreciation period is doubled, then the 
cost decreases by almost 1 SEK/MWh. If all loads are measured in 
the delivery programme and three samples are taken per load, the 
variable cost will be about 1.50 SEK/MWh when the fuel has a 
moisture content of 45 % and the load weight is 20 tonnes. The 
random sampling method enables the variable cost to be reduced. 
12 refs, 3 figs, 16 tabs 


18328 (VF-UB-93-25) Outdoor storage of willows - Power 
plants as customer. Gaerdenaes, S. Vattenfall AB, Vaellingby 
(Sweden). Oct 1993. 75p. (In Swedish). Order Number 
DE94763375. Source: OSTI; NTIS. 

A storage experiment of chipped willow fuel was conducted dur- 
ing 1992. The volume of the pile was about 180 m® stored on an 
asphalted area. The results showed an increasing number of mi- 
croorganisms during the first 1-3 weeks but later the number 
reached steady state. The average moisture content showed no 
significant change during the storage time. However, the moisture 
content became uneven through the pile. No significant change in 
the chemical composition took place. Two windrow storage tech- 
niques were also compared, one with loose and one with bundled 
shoots. In both windrows the average moisture content decreased 
during the period February to May from 50 to 35 %. The moisture 
content in September and December was around 15-20 %. Storing 
willows in windrows appears to be the best way of minimizing mi- 
crobial establishment. The analysis indicated a change in the 
chemical composition during long-term storage. In general, mois- 
ture content, fine particle content and ash content varied less in 
the studied willows than in logging residues. It was concluded that 
willow is an interesting complement to logging residue fuel in win- 
ter time. Because of the homogeneous quality fewer problems in 
the transport system can be expected with willow chips. Storage 
without health risks is of great importance for the use of willow 
chips. One strategy is to store in great piles of chips in volumes up 
to 100-300 m®. A great pile probably has a lower content of mi- 
croorganisms compared to the studied small pile but in the same 
time the risk of self combustion should be taken into account. An- 
other way to limit the number of microbes is to store chips of 
relative large size (50-80 mm). Experience can be gained from the 
handling of wood material. 32 refs, 10 figs, 9 tabs 
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18329 (NUTEK-TB-94-10) Environmental effects of energy 
forest (short rotation willow): Aspects on cultivation, sludge 
application and combustion. Frank, K. (Swedish Univ of 
Agricuktural Sciences, Uppsala (Sweden). Dept. of Agricultural Egi- 
neering). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1994. 50p. (in 
Swedish). Project NUTEK 146-310. (SLU-LT-R-159). Order Num- 
ber DE94763358. Source: OSTI; NTIS; INIS. 

Examination paper. 

This paper deals with environmental effects of producing and 
combusting energy forest fuel. Energy forest means short rotation 
willow (Salix). Supposed effects of sewage sludge application are 
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discussed as well. Energy forestry on agricultural land implies both 
advantages and disadvantages for the environment. Leaf litter (hu- 
mified leaves) increases the humus content in the top soil. The soil 
fauna is also positively affected. Until now performed studies about 
nitrogen leakage from fields cultivated with energy forest (Salix), 
have not given any distinct results. A retarded drainage within en- 
ergy forest fields is on the other hand noticed. While the root 
system of Salix is active during a long period of the year, the nitro- 
gen leakage become less compared to traditional cultivation. The 
content of plant nutrients and organic matter in sewage sludge 
make a resource that can be useful for agricultural purposes, espe- 
cially for energy forest cultivation. The content of heavy metals and 
organic emissions contradicts sludge application to agricultural 
land. Sewage sludge with todays quality increases somewhat the 
content of heavy metals in the soil. This condition can be counter- 
acted to a certain extent by growing energy forest. It has been 
established that Salix has high ability to heavy metal uptake, espe- 
cially cadmium. Growing energy forest on drained farm land is 
connected with a risk for root penetration into the drainage system. 
With enough water and plant nutrients in the top soil the risk is re- 
duced. Shallow depth of the pipes increases the risk. Combustion 
of wood chip from energy forests (and other types of biomass) 
gives especially two advantages. It does not give any net contribu- 
tion of carbon dioxide to the atmosphere. The sulphur discharge 
will be minimal since the sulphur content in wood fuels is low. Dis- 
charge of nitrogen oxide and hydrocarbons may give some 
problems. These can be reduced by technological measures when 
combusting. 27 refs, 4 tabs 


18330 (VF-UB—93-18) Environmental impact study. 'Cycli- 
cal approach case study VEGA’. Setzman, E. (Vattenfall 
Energisystem AB, Vaellingby (Sweden)); Braennstroem-Norberg, 
B.M.; Rosen-Lidholm, S. Vattenfall AB, Vaellingby (Sweden). Jun 
1993. 137p. (In Swedish). Order Number DE94763368. Source: 
OSTI; NTIS; INIS. 

The aim of this study has been to identify, describe and assess 
the environmental factors in the fuel chain which may be of signifi- 
cance for the possibilities of establishing biofuel-fired plants for the 
production of electricity and heat. The description is based on the 
documentation for the planned combined heat and power plant in 
Eskilstuna which will utilize pressurized gasification of biofuel in a 
combined cycle (VEGA). The study shows that the emissions from 
the plant are limited and do not give rise to any identifiable 
environmental effects. The emissions of nitrogen oxides from trans- 
portation and from fuel production are equivalent to those from 
combustion. The environmental consequences of a biofuel-fired 
plant of this size will be primarily local. The regional effects will be 
limited and of little significance providing that fuel extraction is not 
carried out in sensitive areas, transportation by road over long dis- 
tances is minimized, and the removal of important nutrients 
through the extraction of biofuels is compensated for, for example 
by returning ash to the soil. 26 refs, 29 figs, 38 tabs 
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18331 (VF-UB-93-13) Cadmium in the biofuel system. 
Aabyhammar, T.; Fahlin, M.; Holmroos, S. Vattenfall AB, Vaellingby 
(Sweden). Dec 1993. 122p. (In Swedish). Order Number 
DE94763364. Source: OSTI; NTIS; INIS. 

Removal of biofuel depletes the soil- of important nutrients. Inves- 
tigations are being made of possibilities to return most of these 
nutrients by spreading the ashes remaining after combustion in the 
forest or on field. Return of ashes implies that both beneficial and 
harmful substances are returned. This study has been conducted 
to illustrate that the return of cadmium implies the greatest risk for 
negative influences. The occurrence, utilization, emissions and ef- 
fects of cadmium are discussed. The behaviour of cadmium in soil 
is discussed in detail. Flows and quantities of cadmium in Swedish 
society are reviewed. Flows and quantities of both total and piant 
available cadmium in the entire forest and arable areas of Sweden 
are given. A scenario for a bioenergy system of max 100 TWh is 
discussed. The cadmium flow in different biofuels and forest raw 
products, and anticipated amounts of ashes and cadmium concen- 
trations, are calculated. Power production from biofuels is surveyed. 
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Possibilities to clean ashes have been examined in laboratory ex- 
periments. Ashes and trace elements occurring as a result of the 
gasification of biofuels are reviewed. Strategies for handling ashes 
are discussed. Proposals on continued inputs in both the biological 
and technical sciences are made. 146 refs, 23 figs, 38 tabs 
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18332 (DOE/PC/89869-T13) Development of a_ stable 
cobalt-ruthenium Fischer-Tropsch catalyst: Technical progress 
report No. 14, January 1, 1993—March 31, 1993. Frame, R.R.; 
Gala, H.B. UOP, Inc., Des Plaines, IL (United States). [1994]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89869. Order Number DE94010737. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this contract is to examine the relationship 
between catalytic properties and the function of cobalt Fischer- 
Tropsch catalysts and to apply this fundamental knowledge to the 
development of a stable cobalt-based catalyst with a low methane- 
plus-ethane selectivity for use in slurry reactors. 


18333 (DOE/PC/90042-T5) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene: Tech- 
nical progress report No. 5, March 31, 1992-—June 30, 1992. 
Gajda, G.J. UOP, Inc., Des Plaines, IL (United States). 10 Sep 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90042. Order Number 
DE94004536. Source: OSTI; NTIS; GPO Dep. 

The main goal of this contract is to develop a catalyst and tech- 
nology that will produce iC4," directly from coal-derived syngas 
and that is capable of using a lower H2/CO ratio (0.5 to 1.0). The 
research will identify and optimize the key catalyst and process 
characteristics that give improved performance for CO conversion 
by a non-Fischer-Tropsch process. This report, which is Quarterly 
Report No. 5 for contract DE-AC22-91PC90042, covers the testing 
of various zirconia (ZrO2) and bismuth oxide (Bi203) based 
catalyst systems designed to examine the effects of catalyst prepa- 
ration and process variables, especially the H2/Co ratio. Testing of 
sol-gel ZrO2 catalysts with lanthanum (La) or yttrium (Y) addition 
indicates a decrease in isobutene yield. An attempt to increase cat- 
alyst surface area by impregnating Zr on a sol-gel SiO. catalyst 
was unsuccessful. A BizO3 catalyst was very low in activity as a 
result of complete reduction to Bi metal. Increasing the H2/CO ratio 


to 2:1 slightly increased the isobutene yield and improved catalyst 
stability. 


18334 (DOE/PC/90045-T7) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene: Quarterly 
report, April 1, 1993—June 30, 1993. Anthony, R.G.; Akgerman, 
A. Texas A and M Univ., College Station, TX (United States). Ki- 
netics, Catalysis, and Reaction Engineering Lab. 6 Oct 1993. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90045. Order Number DE94004548. Source: 
OSTI; NTIS; GPO Dep. 

The presence of potassium or calcium in sol gel catalysts in- 
crease the production of C, hydrocarbon and that of methane 
while maintaining high activities. Characterization of catalysts using 
temperature programmed desorption of carbon dioxide indicates 
that activity and product distribution over an isosynthesis catalyst 
depend on its acid-base properties. Low activity was observed for 
catalysts with very weak basicity, and high oxygenate production 
for catalysts with strong basicity. An optimum strength of basic 
sites is crucial to achieve high activity while minimizing the amount 
of oxygenates. A kinetic model was developed based on the reac- 
tion mechanisms, and the simulation from the model produces 
reasonable fit with the experimental data. 


18335 


(DOE/PC/90045-T9) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene: Quarterly 
report, October 1, 1993-December 31, 1993. Anthony, R.G.; 
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Akgerman, A. Texas A and M Univ., College Station, TX (United 
States). Kinetics, Catalysis, and Reaction Engineering Lab. [1994]. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90045. Order Number DE94010727. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to develop a new catalyst; the 
kinetics for this catalyst; reactor models for trickle bed, slurry and 
fixed bed reactors; and to simulate the performance of fixed bed 
trickle flow reactors, slurry flow reactors, and fixed bed gas phase 
reactors for conversion of a hydrogen lean synthesis gas to 
isobutylene. A hydrogen-lean synthesis gas with a ratio of H2/CO 
of 0.5 to 1.0 is produced from the gasification of coal, lignite, or 
biomass. Isobutylene is a key reactant in the synthesis of methyl 
tertiary butyl ether (MTBE) and of isooctanes. MTBE and isooc- 
tanes are high octane fuels used to blend with low octane 
gasolines to raise the octane number required for modern automo- 
biles. The production of these two key octane boosters is limited 
by the supply of isobutylene. MTBE, when used as an octane en- 
hancer, also decreases the amount of pollutants emitted from the 
exhaust of an automobile engine. 


18336 (DOE/PC/91028-T13) High pressure synthesis gas 
conversion: Final report. Arkansas Univ., Fayetteville, AR 
(United States). May 1993. 77p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91028. Order 
Number DE94003738. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research project is to build and test a high 
pressure fermentation system for the production of ethanol from 
synthesis gas. The fermenters, pumps, controls, and analytical sys- 
tem were procured or fabricated and assembled in our laboratory. 
This system was then used to determine the effects of high pres- 
sure on growth and ethanol production by Clostridium |jungdahlii. 
The limits of cell concentration and mass transport relationships 
were found in CSTR and immobilized cell reactors (ICR). The mini- 
mum retention times and reactor volumes were found for ethanol 
production in these reactors. A maximum operating pressure of 
150 psig has been shown to be possible for C. ijungdahlli with the 
medium of Phillips et al. This medium was developed for atmo- 
spheric pressure operation in the CSTR to yield maximum ethanol 
concentrations and thus is not best for operation at elevated pres- 
sures. It is recommended that a medium development study be 
pertormed for C. ljungdahlii at increased pressure. Cell concentra- 
tion, gas conversion and product concentration profiles were 
presented for C. ljungdahlii as a function of gas flow rate, the vari- 
able which affects bacterium performance the most. This pressure 
was chosen as a representative pressure over the 0-150 psig op- 
erating pressure range for the bacterium. increased pressure 
negatively affected ethanol productivity probably due to the fact 
that medium composition was designed for atmospheric pressure 
operation. Medium development at increased pressure is neces- 
sary for high pressure development of the system. 


18337 (DOE/PC/91034—-T7) The economical production of 
alcohol fuels from coal-derived synthesis gas: Quarterly tech- 
nical progress report Number 9, October 1, 1993—December 
31, 1993. West Virginia Univ. Research Corp., Morgantown, WV 
(United States). Jan 1994. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91034. Order 
Number DE94011124. Source: OSTI; NTIS; GPO Dep. 

Catalysts based on molybdenum are being prepared using four 
different approaches. These materials have been characterized by 
IR, XRD and single-crystal studies. Modeling studies are continuing 
satisfactorily. The overall efficiency of each base case has been 
calculated and tested as a screening method to select feasible 
technologies. A methodology to determine the effects and influ- 
ences of process variable uncertainties on the performance of a 
design has been developed. Input variables in the model to be 
considered include the reaction product distribution, the operating 
temperatures of equipment (e.g., gasifiers, separators, etc.), and 
the estimates of the thermodynamic model used in the computer 
aided design simulation of the process. The efficiency of the pro- 
cess can be modeled by calculation of output variables such as the 
payback period or the energy efficiency of the plant. The result will 
be a range of expected operating conditions for the process and 





an indication of which variables’ uncertainties are most likely to af- 
fect process operating conditions. The stream exiting the reactor 
consists of alcohols, esters and water. The separation block con- 
sists of a network of distillation columns which separate the various 
alcohols and water. The choice and order of separation, operating 
conditions, degree of separation and amount to be bypassed are 
the random variables to be optimized by simulated annealing. The 
value of the above variables controls the mix of the alcohol 
streams to be used as gasoline additives exiting the network of 
distillation column. The total profitability is the price obtained by 
selling the various blended products after accounting for the cost of 
production of various alcohols. 


18338 (DOE/PC/92110—-T5) Development of vanadium- 
phosphate catalysts for methanol production by selective 
oxidation of methane: Quarterly technical progress report 5, 
October-December, 1993. McCormick, R.L.; Jha, M.C.; Streuber, 
R.D. AMAX Research and Development Center, Golden, CO 
(United States). 28 Jan 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92110. 
Order Number DE94011787. Source: OSTI; NTIS; GPO Dep. 

During this quarter several runs directed at revealing the pres- 
ence of transport limitations were conducted. Also, methanol 
oxidation over vanadyl pyrophosphate was studied in a series of 
tests that investigated the effects of pressure, temperature, and 
methanol:oxygen ratio. Work on the preparation of a silica sup- 
ported catalyst continued and several promoted catalysts were 
prepared. These results are discussed in detail and plans for the 
coming quarter are outlined. 


18339 (DOE/PC/92113-T4) Methane coupling by membrane 
reactor: Quarterly technical progress report, September 25, 
1993-December 24, 1993. Worcester Polytechnic Inst., MA 
(United States). 28 Feb 1994. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92113. 
Order Number DE94011133. Source: OSTI; NTIS; GPO Dep. 

Oxidative coupling of methane has been carried out in packed 
bed reactor configurations in both nonporous quartz tube and 
porous ceramic membrane tube reactors, using a perovskite type 
catalyst. C2 selectivities of about 15% were obtained both in a non- 
porous quartz tube packed bed reactor and a ceramic (alpha 
alumina membrane) porous (500 Angstrom pore size) packed bed 
membrane reactor run at similar conditions. Densified perovskite 
pellets have been synthesized which show no permeance to nitro- 
gen gas at room temperature. Modeling studies using two different 
kinetic mechanisms of methane coupling have been done which in- 
dicate superior membrane performance if the C2 formation step is 
of lower order in reactant concentration compared to the complete 
oxidation of methane. 


18340 (DOE/PC/92114-T2) Gasoline from natural gas by 
sulfur processing: Quarterly technical progress report No. 2, 
October 1, 1993~December 31, 1993. Erekson, E.J.; Miao, F.Q. 
Institute of Gas Technology, Chicago, IL (United States). Feb 1994. 
37p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92114. Order Number DE94011130. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the work performed at the Institute of Gas 
Technology (IGT) during the second program quarter from October 
1, 1993 to December 31, 1993, under Department of Energy (DOE) 
Contract No. DE-AC22-93PC92114. This program has co-ordinated 
funding for Task 1 from IGT’s Sustaining Membership Program 
(SMP), while DOE is funding Tasks 2-8. Progress in all tasks are 
reported. The overall objective of this research project is to develop 
a catalytic process to convert natural gas to liquid transportation fu- 
els. The process consists of two steps that each utilize catalysts 
and sulfur containing intermediates: (1) to convert natural gas to 
CSz2 and (2) to convert CS2 to gasoline range liquids. Experimental 
data will be generated to demonstrate the potential of catalysts and 
the overall process. During this quarter, progress in the following 
areas has been made. An existing unit at IGT was modified to ac- 
commodate the sulfur feedstocks and the higher temperatures 
(>1300°K) required for studying the reactions of hydrogen sulfide 
and methane as proposed in Tasks 2-5. An HP 5890 gas chro- 
matograph with a TCD (thermal conductivity detector) for detecting 
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fixed gases including hydrogen and an FPD (flame photometric de- 
tector) for detecting sulfur compounds was purchased using SMP 
funds and has been installed and calibrated. A total of seventy 
runs on MoS2, WS2, ZrS2 catalysts as well as quartz wool were 
performed. As high as 61% H2S conversion was observed. 


1003 Properties and Composition 


18341 (DOE/ER/13678-72) Solubilization of pentanol by 
cationic surfactants and binary mixtures of cationic surfac- 
tants. Morgan, M.E. Oklahoma Univ., Norman, OK (United States). 
1993. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER13678. Order Number 
DE94010824. Source: OSTI; NTIS; GPO Dep. 

The research reported here has_ included _ studies 
of the solubilization of pentanol in hexadecylpyri- 
dinium chloride (CPC), trimethyletetradecylammonium chloride 
(C14Cl), benzyidimethyttetradecylammonium chloride (C,4BzCl), 
benzyldimethylhexadecylpyridinium chloride (C;¢6BzCl), hexade- 
cyltrimethylammonium bromide (CTAB), and binary mixtures of 
CPC + Cy6BzCl and Cy4Cl + C,4BzCl. Rather than using 
calorimetric methods, this project will employ headspace chro- 
matography to measure solubilization of pentanol over a wide 
range of solute concentrations. While not yielding as much thermo- 
dynamic data as calorimetry, headspace chromatography is a more 
direct measure of the extent of solubilization. Using headspace 
chromatography, is a more direct measure of the extent of solubi- 
lization. Using headspace chromatography, this study will seek to 
determine whether strongly synergistic mixture ratios exist in the 
case of binary cationic surfactant systems. There are two equilibria 
in the pentanol-water-surfactant system: (1) The pentanol solubi- 
lized in micelles is in equilibrium with the monomeric pentanol in 
solution, and (2) the monomeric pentanol is in equilibrium with the 
pentanol in the vapor above the solution. To establish the link be- 
tween the two equilibria, a sample of the vapor above pure liquid 
pentanol must be collected, in order to find the activity of pentanol 
in solution. Also, a calibration curve for various concentrations of 
pentanol in solution. From this type of data it is possible to infer 
both the concentration of pentanol solubilized in micelles and the 
concentrations of pentanol in the “bulk” solution outside the mi- 
celles. The method is equally applicable to systems containing a 
single surfactant as well as mixtures of surfactants. 


1004 Combustion 


Refer also to citation(s) 19014 


13 HYDRO ENERGY 


1306 Environmental Aspects 


18342 (DOE/BP/01466-2) Idaho Supplementation Studies: 
Annual report, 1991-1992. Leitzinger, E.J.; Plaster, K.; Bowles, E. 
Idaho Dept. of Fish and Game, Boise, ID (United States). Fisheries 
Research Section. Oct 1993. 128p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract BI79-89BP01466. Order 
Number DE94005640. Source: OSTI; NTIS; GPO Dep. 

Idaho Supplementation Studies (ISS) will help determine the util- 
ity of supplementation as a potential recovery tool for decimated 
stocks of spring and summer chinook salmon Oncorhynchus 
tshawytscha in Idaho. The objectives are to monitor and evaluate 
the effects of supplementation on presmolt and smolt numbers and 
spawning escapements of naturally produced salmon; monitor and 
evaluate changes in natural productivity and genetic composition of 
target and adjacent populations following supplementation and; de- 
termine which supplementation strategies (broodstock and release 
stage) provide the quickest effects on and highest response in nat- 
ural production without adverse productivity. 


18343 (DOE/BP/01483-3) Yakima Species interactions 
Study: Annual report, 1992. Pearsons, T.N.; McMicheal, G.A.; 
Bartrand, E.L.; Fisher, M.; Monahan, J.T.; Leider, S.A.; Strom, 
G.R.; Murdoch, A.R. Washington State Dept. of Wildlife, Olympia, 
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WA (United States). Aug 1993. 98p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract BI79-89BP01483. Order 
Number DE94002337. Source: OSTI; NTIS; GPO Dep. 

The Yakima Species Interactions Study was initiated in 
September of 1989 by the Washington Department of Wildlife to in- 
vestigate species interactions among fish in response to proposed 
supplementation of salmon and steelhead in the Yakima Basin. 
The research has three main goals which are to resolve critical un- 
certainties about species interactions, develop an_ interactions 
monitoring plan, and provide information that could be used to in- 
crease the probability of success of increasing natural production 
of anadromous salmonids. Critical uncertainties associated with the 
Yakima Fisheries Project include how supplementation will affect 
the resident rainbow trout population in the upper Yakima River. 
Experiments are continuing and a baseline monitoring approach 
begun to investigate the potential for (before supplementation), and 
detection of (during supplementation) interactions between rainbow 
trout and other species. Work to date has emphasized potential 
interactions between rainbow and steelhead trout. This report sum- 
marizes preliminary results of interactions research and monitoring 
through 1992. 


18344 (DOE/BP/17622—7) Minthorn Springs Creek summer 
juvenile release and adult collection facility: Annual report, 
1992. Rowan, G.D. Confederated Tribes of the Umatilla Indian 
Reservation, Pendleton, OR (United States). Dept. of Natural Re- 
sources. Aug 1993. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-84BP17622. Order Number 
DE94002336. Source: OSTI; NTIS; GPO Dep. 

Bonifer and Minthom Acclimation Facilities are operated for hold- 
ing and spawning adult steelhead and fall chinook salmon and 
acclimation and release of juvenile salmon and steelhead. Acclima- 
tion of 109,101 spring chinook salmon and 19,977 summer 
steelhead was completed at Bonifer in the spring of 1992. At 
Minthom, 47,458 summer steelhead were acclimated and released. 
Control groups of spring chinook salmon were released instream 
concurrent with the acclimated releases to evaluate the effects of 
acclimation on adult returns to the Umatilla River. 


18345 (DOE/BP/35885—4) Statistical evaluation of travel 
time estimation based on data from freeze-branded chinook 
salmon on the Snake River, 1982-1990. Smith, S.G. (Washing- 
ton Univ., Seattle, WA (United States). Center for Quantitative 
Science); Skalski, J.R.; Giorgi, A. Washington Univ., Seattle, WA 
(United States). Center for Quantitative Science; Chapman (Don) 
Consutants, Inc., Redmond, WA (United States). Oct 1993. 130p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-87BP35885 Al79-91BP16570. Order Number 
DE94005628. Source: OSTI; NTIS; GPO Dep. 

The purpose of this investigation is to assess the strengths and 
limitations of existing freeze brand recapture data in describing the 
migratory dynamics of juvenile salmonids in the mainstream, im- 
pounded sections of the Snake and Columbia Rivers. With the 
increased concern over the threatened status of spring and sum- 
mer chinook salmon in the Snake River drainage, we used 
representative stocks for these races as our study populations. 
However, statistical considerations resultant from these analyses 
apply to other species and drainages as well. This report describes 
analyses we conducted using information derived from freeze- 
branded groups. We examined both index production groups 
released from hatcheries upstream from Lower Granite Dam 
(1982-1990) and freeze-branded groups used as controls in smolt 
transportation evaluations conducted by the National Marine Fish- 
eries Service (1986, 1989). The scope of our analysis was limited 
to describing travel time estimates and derived relationships, as 
well as reach survival estimates through the mainstem Snake River 
from Lower Granite to McNary Dam. 


18346 


(DOE/BP/35885-5) Analysis of historic data for juve- 
nile and adult salmonid production: Phase 1, Final report. 
Hilborn, R.; Pascual, M.; Donnelly, R.; Coronado-Hernadez, C. 
Washington Univ., Seattle, WA (United States). Fisheries Research 
Inst. Nov 1993. 71p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-87BP35885. Order Number 
DE94005641. Source: OSTI; NTIS; GPO Dep. 
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Survival of hatchery reared Columbia River chinook (On- 
corhynchus tshawytscha) salmon from release to return is highly 
variable and thought to be related to river flow during juvenile out- 
migration in the spring. The purpose of this project is to examine 
the relationship between survival of coded-wire-tagged (CWT) 
Columbia River salmonids and in-river flow and other freshwater 
factors. This report covers Phase 1, in which two methods to esti- 
mate survival were developed and evaluated, and criteria for data 
selection were established. 


18347 (DOE/EIS—0184) South Fork Tolt River Hydroelectric 
Project: Adopted portions of a 1987 Federal Energy Regula- 
tory Commission's Final Environmental Impact Statement. 
USDOE Bonneville Power Administration, Portland, OR (United 
States). Jul 1992. 101p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94004379. Source: OSTI; NTIS; 
GPO Dep. 

The South Fork Tolt River Hydroelectric Project that world pro- 
duce 6.55 average megawatts of firm energy per year and would 
be sited in the Snohomish River Basin, Washington, was evaluated 
by the Federal Energy Regulatory commission (FERC) along with 
six other proposed projects for environmental effects and economic 
feasibility Based on its economic analysis and environmental evalu- 
ation of the project, the FERC staff found that the South Fork Tolt 
River Project would be economically feasible and would result in 
insignificant Impacts if sedimentation issues could be resolved. 
Upon review, the BPA is adopting portions of the 1987 FERC FEIS 
that concern the South Fork Tolt River Hydroelectric Project and 
updating specific sections in an Attachment. 


18348 (PNL-9060) Qualitative assessment of the impacts 
of proposed system operating strategies to resident fish 
within selected Columbia River Reservoirs. Shreffler, D.K.; 
Geist, D.R.; Mavros, W.V. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1994. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94006432. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA), Bureau of Reclama- 
tion (BOR), and US Army Corps of Engineers (COE) are presently 
conducting the System Operation Review (SOR) for the Columbia 
River basin. The SOR began in 1990 and is expected to provide 
an operating strategy that will take into consideration multiple uses 
of the Columbia River system including navigation, flood control, ir- 
rigation, power generation, fish migration, fish and wildlife habitat, 
recreation, water supply, and water quality. This report provides 
descriptions of each of the non-modeled reservoirs and other 
specified river reaches. The descriptions focus on the distinct man- 
agement goals for resident fish: biodiversity, species-specific 
concerns, and sport fisheries. In addition, this report provides a 
qualitative assessment of impacts to the resident fish within these 
reservoirs and river reaches from the 7 alternative system operat- 
ing strategies. In addition to this introduction, the report contains 
four more sections. Section 2.0 provides the methods that were 
used. Reservoir descriptions appear in Section 3.0, which is a syn- 
thesis of our literature review and interviews with resident fish 
experts. Section 4.0 contains a discussion of potential impacts to 
fish within each of these reservoirs and river reaches from the 7 


proposed system operating strategies. The references cited are 
listed in Section 5.0. 
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18349 (DOE/FTR-94008240) Travel to Australia for Solar93 
conference: Foreign trip report, November 28-December 20, 
1993. Bower, W.|. Sandia National Labs., Albuquerque, NM (United 
States). 14 Jan 1994. 31p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. Order Num- 
ber DE94008240. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip was taken to present the paper entitled “Merging 
Research & Development with Applications in the USA” at the So- 
lar93_ Conference. Additional activities included visits to state 





agencies of Western Australia, universities, and industry in West- 
ern Australia. The trip was planned to gain insight into PV activities 
in Australia and the surrounding regions. 
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18350 (DTH-LV—93-38) Testing of a solar heating system, 
produced by Aidt Miljoe: Calculations of the effect. Oester- 
gaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Dec 1993. 41p. (In Danish). 
Contract ENS-51181-91.0056. Order Number DE94763252. 
Source: OSTI; NTIS; INIS. 

Measured and calculated thermal effects and temperatures for a 
little solar heating system for water heating purposes, produced by 
Aidt Miljoe have been compared. Measurements have been 
performed on the test facilities at the Laboratory for Thermal Insu- 
lation, and calculations have been carried out by means of a 
detailed computerized simulation programme. There was found 
good agreement between experimental and theoretical effect and 
temperature values. Therefore the computerized model of this solar 
heating system was estimated to be useful for calculation of the 
annual effect for a ‘reference year’. (EG) 
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18351 (ANL/CHM/CP-81873) Picosecond laser induced 
electric field modulation of carotenoid absorption bands. 
Gosztola, D.; Yamada, Hiroko; Wasielewski, M.R. Argonne National 
Lab., IL (United States). [1994]. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940593-10: 9. international conference on ultrafast phe- 
nomena, Dana Point, CA (United States), 1-5 May 1994). Order 
Number DE94009692. Source: OSTI; NTIS; GPO Dep. 

We present a new and unique way of forming an intense electric 
field near a molecule in order to induce electrochromism. We have 
done this by creating an electron-hole pair within close proximity 
to, but electronically isolated form, a polarizable molecule. The 
molecular system that we have utilized consists of a zinc porphyrin 
— pyromellitic diimide light induced charge transfer complex held 
rigidly proximate to a 6-carotene using a calix[4]arene linkage. The 
formation of the charge separated state of the porphyrin-diimide 
results in a dipole formed by the 8.4 A separation of the electron- 
hole pair. The electric field from this dipole was found to induce 
electrochromism in the carotene. 


18352 (ANL/CHM/CP-81874) Femtosecond transient ab- 
sorption studies of the light harvesting Chi a/b protein 
complex of Photosystem Il in higher plants. Bittner, T. (Argonne 
National Lab., IL (United States)); Wasielewski, M.R.; Irrgang, K.D. 
Argonne National Lab., IL (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940593-6: 9. international conference on ultrafast 
phenomena, Dana Point, CA (United States), 1-5 May 1994). Or- 
der Number DE94009684. Source: OSTI; NTIS; GPO Dep. 

The first steps of the primary reactions in photosynthesis are the 
generation of electronically excited states (excitons) by light ab- 
sorption within pigment protein complexes referred to as light 
harvesting antenna complexes and rapid exciton migration to the 
photoactive pigments embedded into the reaction center complex 
where the transformation into electrochemical free energy takes 
place. In green algae and higher plants the light harvesting Chi a/b 
complex associated with Photosystem Ii (LHC Il) serves as the 
main antenna compiex. in this communication we present intensity 
dependent transient absorption measurements with fs-time resolu- 
tion in isolated LHC Il preparations to address the problem of the 


interaction of ultrafast exciton migration and exciton-exciton annihi- 
lation. 


18353 


(ANL/CHM/CP-81875) Femtosecond transient grat- 
ing studies of electron transfer in porphyrin and chlorophyll 


donor-acceptor molecules. Wiederrecht, G.P.; Svec, W.A.; 
Wasielewski, M.R. Argonne National Lab., IL (United States). 
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[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940593—8: 9. in- 
ternational conference on ultrafast phenomena, Dana Point, CA 
(United States), 1-5 May 1994). Order Number DE94009694. 
Source: OSTI; NTIS; GPO Dep. 

Transient grating studies of electron transfer in artificial photo- 
synthetic systems are described. These systems include simple 
donor-acceptor molecules where the donor, a chlorophyll or por- 
phyrin, is rigidly attached to an easily reduced species such as 
napthoquinone or benzoquinone. We have previously synthesized 
acceptor molecules which have well defined absorption bands 
upon reduction and are well removed from the excited and cationic 
states of porphyrins and chlorophylls. They also possess large mo- 
lar extinction coefficients that dominate the spectra and have well 
defined polarization characteristics. These traits are ideal for polar- 
ization sensitive transient grating experiments which enable 
accurate determination of the angle of the transition dipole 
between the initial excitation and the acceptor probe, dynamic sol- 
vation effects on the charge separated species, and any time 
dependent rotation of the chromophores relative to each other. An 
example of the type of molecule utilized for these experiments is a 
free base porphyrin (HP) donor and a pyromellitic diimide (Pl) ac- 
ceptor directly bonded to the porphyrin ring. 


18354 (ANL/CHM/CP-81878) Solvent effects on the en- 
ergetics and dynamics of ultrafast electron transfer 
in chlorophyl-porphyrin-acceptor triads. Wiederrecht, G.P.; 
Watanabe, S.; Wasielewski, M.R. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940593-— 
9: 9. international conference on ultrafast phenomena, Dana Point, 
CA (United States), 1-5 May 1994). Order Number DE94009693. 
Source: OSTI; NTIS; GPO Dep. 

An understanding of the role of the medium that lies between 
electron donors and acceptors is particularly important for the study 
of photosynthetic reaction centers where the medium is thought to 
have a large influence on the observed rates of electron transfer. 
In the bacterial photosynthetic reaction center a bacteriochlorophyll 
(BChi) molecule lies between the dimeric bacteriochlorophyll 
(BChiz) and the bacteriopheophytin (BPh) acceptor. Femtosecond 
transient absorption spectroscopy of native reaction centers has 
yielded evidence for both superexchange and two-step electron 
transfer mechanisms mediated by the bridging BChI. We have pre- 
pared molecules that mimic this structural arrangement to better 
understand the influence of solvation dynamics and the low-lying 
electron states of a bridging porphyrin molecule (ZP) on electron 
transfer rates within molecules that possess a chlorophyll donor 
(ZC) and either a napthoquinone (NQ) or a 3,4,9,10- 
perylenetetracarboxydiimide (PER) acceptor. 


18355 (DOE/PC/93212-T1) Biological determinants of pho- 
tobioreactor design: Second quarterly report, December 1, 
1993-February 28, 1994. Palsson, B.O. Michigan Univ., Ann Ar- 
bor, MI (United States). Dept. of Chemical Engineering. [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93212. Order Number DE94010715. Source: 
OSTI; NTIS; GPO Dep. 

In the first quarterly report the optimal composition of light was 
discussed. In this report the intake rates of CO, are being investi- 
gated. Inlet COz and Oz concentration was varied and the growth 
kinetics was studied. It was found that 1% CO. concentration is 
sufficient to support growth of cells up to a concentration of 1 x 
10° cells/mL in flask cultures. This experiment was repeated and 
the results were found to be consistent. In this report we present 
the results from one set of experiment. 


18356 (NREL/TP-411-6470) Amorphous silicon photo 
voltaic manufacturing technology, Phase 2A: Semiannual 
subcontract report, 1 May 1993-31 October 1993. Duran, G. 
(Utility Power Group, Chatsworth, CA (United States)); Mackamul, 
K.; Metcalf, D.; Volltrauer, H. National Renewable Energy Lab., 
Gokien, CO (United States); Utility Power Group, Chatsworth, CA 
(United States); Advanced Photovoltaic Systems, Inc., Princeton, 
NJ (United States). Apr 1994. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE94006895. Source: OSTI; NTIS; GPO Dep. 
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Utility Power Group (UPG) and its lower-tier subcontractor, 
Advanced Photovoltaic Systems, Inc. (APS), continued work to de- 
velop their manufacturing lines. UPG focused on the automation of 
encapsulation and termination processes developed in Phase 1. 
APS focused on completion of the encapsulation and module de- 
sign tasks while continuing process quality control, and automation 
projects. The goal is to produce 55-W (stabilized) EP50 modules in 
a new facility. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 18814, 18906, 18907, 18908 


18357 (DOE/FTR-94005837) Meetings on renewable en- 
ergy technology in Honduras: Foreign trip report, December 
6-16, 1993. Harcourt Il, M. Sandia National Labs., Albuquerque, 
NM (United States). 19 Jan 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94005837. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Mr. Max Harcourt met with the staff of Enersol Associates and of 
the National Rural Electrical Cooperative Association's Central 
American Rural Electrification Support (NRECA/CARES) program, 
representatives of the United States Agency for International Devel- 
opment (US AID) and the United States Peace Corps, members of 
various Honduran governmental agencies involved with rural devel- 
opment and environmental issues, the Honduran coffee cooperative 
AHPROCAFE, the local director of the Inter-American Development 
Bank (IDB) and the IFREE representative for Honduras. Discus- 
sions with AID, IDB, AHPROCAFE and the government agencies 
centered around various projects in support of national deviopment, 
heath and environmental programs, and the possiblility of incorpo- 
rating renewable energy power sources into their project planning. 
While there was considerable interest, and no institutional obsta- 
cles from any of the agencies contacted, there was consensus that 
local departments, municipaiities and NGOs are the ones that initi- 
ate projects, and must be the ones to Incorporate RETs Into their 
proposals. Discussions with the Peace Corps focused on their insti- 
tutionalization of photovoltaics promotion as part of their small 
business sector, and their plans for the future of this program. In 
Santa Barbara we were joined by Jason Anderson, a DOE intern, 
and visited the local PV importer/installer which derived from the 
DOE programs. In Santa Rosa de Copan, we met with the Foster 
Parents Plan (PLAN Honduras) director and the local Peace Corps 
Volunteer, discussed their PV revolving fund system (35 home and 
11 health clinic systems installed) and conducted site visits and as- 
sessments for two potential PLAN water projects. 


18358 (DOE/FTR-94008241) Travel to Bolivia for PV/Wind 
water water pumping workshop: Foreign trip report, Septem- 
ber 13-18, 1993. Pate, R.C. Sandia National Labs., Albuquerque, 
NM (United States). 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. Order Num- 
ber DE94008241. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Sandia National Laboratories’ Design Assistance Center 
(DAC) provides renewable energy applications technical assis- 
tance, educational outreach, and technical information and training 
support on behalf of DOE and CORECT international programs. 
The Bolivia Office of the National Rural Electric Cooperative Asso- 
ciation (NRECA/Bolivia) is the implementing agent for a multi-year, 
multi-million dollar renewable energy program in Bolivia with fund- 
ing from the US Agency for International Development (A.I.D.). 
Over the past year, the NRECA/Bolivia office director has been re- 
questing that the SNL DAC provide a technical workshop in Bolivia 
on water pumping with wind and photovoltaic (PV) systems tech- 
nologies in support of their renewable energy project development 
program. The NRECA/Bolivia office has also requested specific 
project technical assistance, particularly with regard to small off- 
grid PV and wind projects. The purpose of this trip was to visit 
Bolivia for planning discussions with NRECA/Bolivia personnel and 
site visits in preparation for a PV/wind water pumping workshop to 
be provided by SNL DAC and hosted in Bolivia by NRECA in early 
November, 1993. The trip also provided the opportunity to meet 
with local organizations with whom NRECA/Bolivia is working, and 
to discuss various renewable energy projects being planned and 
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where appropriate SNL DAC technical support assistance is 
needed and would be of significant benefit. 
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Refer also to citation(s) 18936, 18937, 18938, 18940, 18942, 
18943, 18947, 18954 


18359 (DTH-LV-—93-22) Evaluation of the heating technol- 
ogy related to a solar heating system with sand layers. Olesen, 
©. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Aug 1993. 29p. (In Danish). Contract ENS-51181- 
92.0010. Order Number DE94763260. Source: OSTI; NTIS. 

The project concerns a solar heating system based on layers of 
sand to be utilized in a low energy house. The layers of sand com- 
prise the basis of the solar heating system and constitute an 
insulated 0.8 - 1.2 meter-thick volume of sand inlaid with floor 
heating pipes in layers. The sand layer covers the area of the 
whole house and can be laid out in zones reflecting the heating 
needs of the rooms above. The hot water container and sand layer 
are connected in series and controlled in a simple manner. The 
system is described in detail and various weaknesses in the sys- 
tem are pointed out and suggestions are given for improvements. 
Otherwise the system of using layers of sand for heat storage in 
this context is judged to be promising in relation to solar water 
heating and it is concluded that heating needs can be covered to a 
degree of up to 50%, which is a significant improvement on the 
10% which can normally be expected in the case of traditional so- 
lar water heating systems. (AB) 


18360 (DTH-LV-93-36) Measurements of solar heating sys- 
tem tor a summer cottage at Gilleleje: Solar heating system 
for combined heating of domestic water, floors, swimming 
pool etc. Ellehauge, K. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Dec 1993. 17p. (In Danish). 
Contract ENS-51181-93.0024. Order Number DE94763251. 
Source: OSTI; NTIS. 

A 16 m? solar heating system for a summer cottage at Gilleleje 
has been measured. Solar heating system supplies heat for pur- 
poses of domestic hot water, floors and indoor swimming pool. 
Supplementary heat is supplied by an electric boiler. Measurements 
were accomplished in the period 19 May 1993 - 27 November 
1993, by means of 5 heat flow meters, read once a week. During 
the measuring period there have been no system failures. The sys- 
tem has been found to have a reasonable thermal effect per m? 
solar collector, as the annual effect in a reference year is estimated 
to be 300kWh/m? per year gross (i.e. solar energy collected in the 
solar circuit) and 250kWh/m? per year net (i.e. useful solar heat, 
consumption - el-backup). This evaluation should be considered 
approximate only, as it is based on general presumptions. (EG) 


18361 (DTH-LV—93-37) Small, marketed solar heating sys- 
tems for heating domestic water supply - performance testing 
and capacity measurements: Construction of testing stand. 
Ellehauge, K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Dec 1993. 20p. (In Danish). Contract ENS- 
51181-91.0056. Order Number DE94763247. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems from selected manufacturers 
under similar conditions. In this way manufacturers would be made 
aware of the potentials for the development of their products and 
their installed systems would serve as an advertisement for these 
firms in connection with visits to the laboratory. In Denmark it is 
necessary to be able to evaluate the influence of modifications of 
plants in relation to capacity as well as being able to predict pro- 
duction under special weather conditions such as the weather data 
for the year of reference. This prediction is important with regard to 
receiving subsidies. A test stand was set up as a facility for testing 
computer simulation programmes. The report describes the test 
stand, whilst measuring results and the computer simulations are 
described in another document. (AB) (10 refs.) 


18362 (DTH-LV-93-39) Testing of a solar heating system, 
produced by Dansk Solvarme: Calculations of the effect. 
Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Dec 1993. 39p. (in Danish). 





Contract ENS-51181-91.0056. 
Source: OSTI; NTIS. 
Measured and calculated performance effects and temperatures 
of a little solar heating system, used for water-heating purposes, 
produced by Dansk Solvarme have been compared. Measurements 
have been performed on test facilities at the Laboratory for Thermal 
Insulation, and calculations have been carried out by means of a 
detailed simulation programme. There was found good agreement 
between the experimental and theoretical effect and temperature 
values. Therefore the computerized model of the solar heating sys- 
tem was estimated to be useful in calculations of an annual effect 
of the system in a ‘reference year’. Based on this work, advice 
concerning improved coefficient of performance is given. (EG) 


18363 (DTH-LV-—93-40) Testing of the solar heating system, 
produced by Batec Solvarme: Calculation of thermal effect. 
Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Dec 1993. 38p. (In Danish). 
Contract ENS-51181-91.0056. Order Number DE94763248. 
Source: OSTI; NTIS. 

The calculated and measured thermal effect and temperature of 
a little solar heating system for domestic water heating purposes, 
produced by Batec were compared. Measurements were performed 
on test facilities of the Laboratory for Thermal Insulation and the 
calculations were carried out by means of a detailed simulation 
programme. A good agreement was found between the theoretical 
and experimental effect values. Therefore the computerized model 
of the solar heating system was estimated to be useful for annual 
effect calculations in a reference year. Based on the accomplished 
work, advice how to increase system efficiency is given. (EG) 


18364 (DTH-LV—93-41) Testing of solar heating system, 
produced by Arcon Solvarme: Calculations of the thermal ef- 
fect. Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Dec 1993. 38p. 
(In Danish). Contract ENS-51181-91.0056. Order Number 
DE94763249. Source: OSTI; NTIS. 

The measured and calculated thermal effects and temperature of 
a little solar heating system for water heating purposes, produced 
by Arcon, have been compared. Measurements have been per- 
formed on test facilities for small heating systems at the Laboratory 
for Thermal Insulation, and calculations have been accomplished 
by means of a detailed simulation programme. A good agreement 
was found between the measured and calculated values. Therefore 
the computerized model of this heating system was estimated to be 
useful in calculations of its annual effect in a reference year. (EG) 


18365 (DTH-LV-93-42) Testing of a solar heating system 
produced by Solahart Scandinavia: Calculation of the thermal 
effect. Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Dec 1993. 36p. 
(In Danish). Contract ENS-51181-91.0056. Order Number 
DE94763250. Source: OSTI; NTIS. 

The measured and calculated thermal effects and temperature of 
a little solar heating system for water heating purposes, produced 
by Solahart, have been compared. Measurements have been per- 
formed on test facilities for small solar heating systems at the 
Laboratory for Thermal Insulation, and calculations have been car- 
ried out by means of a detailed computer simulation programme. 
The measured and theoretical values were proved to be in good 
agreement. Therefore the computerized model of this heating 
system is believed to be useful as a basis for its annual effect cal- 
culation in a reference year. (EG) 


18366 (DTH-LV-93-43) Small, marketed solar heating sys- 
tems for heating domestic water supply - performance testing 
and capacity measurements: Measurements on a solar heat- 
ing system from Aidt Miljoe A/S. Ellehauge, K. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Dec 1993. 16p. (In Danish). Contract ENS-51181-91.0056. Order 
Number DE94763246. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems from selected manufacturers 
under similar conditions. In this way manufacturers would be made 
aware of the potentials for the development of their products and 
their installed systems would serve as an advertisement for these 
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firms in connection with visits to the laboratory. In Denmark it is 
necessary to be able to evaluate the influence of modifications of 
plants in relation to capacity as well as being able to predict pro- 
duction under special weather conditions such as weather data 
from the year of reference. Measurements were taken on solar 
heating systems during a longer period and calculations were 
made with computerized simulation models in order to achieve 
compatibility between model calculations and measurements taken 
so that annual energy yields could be determined by the caicula- 
tions. Measurement results are given. The computer calculations 
are presented in DTH-LV—93-38: Testing of a solar heating system 
produced by Aidt Miljoe. Calculations of the effect, 1993. (AB) (10 
refs.) 


18367 (DTH-LV-—93-44) Small, marketed solar heating sys- 
tems for heating domestic water supply - performance testing 
and capacity measurements: Measurements taken on solar 
heating systems produced by Dansk Solvarme A/S. Ellehauge, 
K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Dec 1993. 15p. (In Danish). Contract ENS-51181- 
91.0056. Order Number DE94763242. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems for water heating from 
selected manufacturers under similar conditions. In this way the 
manufacturers would be made aware of potentials for the develop- 
ment of their products and their installed systems would serve as 
an advertisement for these firms in connection with visits to the lab- 
oratory. The measurements on the solar heating system produced 
by the Danish firm, Dansk Solvarme A/S, are presented. The solar 
collector and solar heat storage facility that was tested is no longer 
available on the market as the components have recently been 
changed. The system described was found to function satisfactorily 
except for the fact that much condensation was formed on the 
solar collectors. The component for protection against scalding be- 
came locked. There were considerable heat losses from the 
storage tank during the winter so that heating capacity during that 
half of the year was not satisfactory. (AB) (10 refs.) 


18368 (DTH-LV-93-45) Small, marketed solar heating sys- 
tems for heating domestic water supply - performance testing 
and capacity measurements: Measurements on a solar heat- 
ing system from Batec Solvarme A/S. Ellehauge, K. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Dec 1993. 15p. (in Danish). Contract ENS-51181-91.0056. Order 
Number DE94763243. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems from selected manufacturers 
under similar conditions. In this way manufacturers would be made 
aware of the potentials for the development of their products and 
their installed systems would serve as an advertisement for these 
firms in connection with visits to the laboratory. In Denmark it is 
necessary to be able to evaluate the influence of modifications of 
plants in relation to capacity as well as being able to predict pro- 
duction under special weather conditions such as the weather data 
for the year of reference. The measurement results related to the 
performance testing are presented. (AB) (10 refs.) 


18369 (DTH-LV—93-46) Small, marketed solar heating sys- 
tems for heating domestic water supply - performance testing 
and capacity measurements: Measurements on a solar heat- 
ing system from Ar-Con Solvarme A/S. Eliehauge, K. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Dec 1993. 15p. (In Danish). Contract ENS-51181-91.0056. Order 
Number DE94763244. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems from selected Danish 
manufacturers under similar conditions. In this way manufacturers 
would be made aware of the potentials for the development of their 
products and their installed systems would serve as an advertise- 
ment for these firms in connection with visits to the laboratory. In 
Denmark it is necessary to be able to evaluate the influence of 
modifications of plants in relation to capacity as well as being able 
to predict production under special weather conditions such as the 
weather data for the year of reference. Results of measurements 
taken over a longer period are presented and the principles of the 
computer calculations are described. (AB) (10 refs.) 
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18370 (DTH-LV-93-47) Small, marketed solar heating sys- 
tems for heating domestic hot water supply - performance 
testing and capacity measurements: Measurements on a solar 
heating system from Solahart Scandinavia ApS. Eliehauge, K. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Dec 1993. 13p. (In Danish). Contract ENS-51181- 
91.0056. Order Number DE94763245. Source: OSTI; NTIS. 

The aim was to test the performance and measure the produc- 
tion capacity of solar heating systems from selected manufacturers 
under similar conditions. In this way the manufacturers would be 
made aware of potentials for the development of their products and 
their installed systems would serve as an advertisement for these 
firms in connection with visits to the laboratory. In Denmark it is 
necessary to be able to evaluate the influence of modifications of 
plants in relation to capacity as well as being able to predict pro- 
duction under special weather conditions such as the weather data 
for the year of reference. Measurements were made on the solar 
heating system throughout a longer period and calculations were 
made using computerized simulation models with the aim of 
achieving a compatibility of the model calculations and the mea- 
surements taken so that annual energy yields could be determined 
via the calculations. The results of the measurements are given in 
this report. (AB) 


18371 (NEI-DK-1478) User-guide to KVIKSOL - a pro- 
gramme for the simulation of solar heating systems: Version 
4.0. Nielsen, J.E. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. Dec 1993. 37p. (In Danish). Order 
Number DE94763256. Source: OSTI; NTIS. 

A fast computerized simulation programme was developed for 
calculations related to solar heating systems. It will be used at a 
Danish test plant for solar energy for calculating the size of state 
subsidies as these are dependent on the plants’ reckoned annual 
production rates. There are potentials for making the programme 
accessible to a larger number of consultants and manufacturers as 
a basis for design and optimization of solar heating systems. The 
programme is based on a simple thermal balance for at least two 
storage elements, an element heated by the solar circuit and an 
element heated by other means (the supplementary section, elec- 
tricity carrier, heat exchangers from boilers or district heating 
systems). An eventual temperature-stratification in the solar circuit 
section is taken into account by the ability of the programme to cal- 
culate of the stratification coefficient. The programme calculates on 
a one-hourly basis. It can perform calculations on systems with ei- 
ther one or two storage tanks with built-in heat exchangers and 
can be used for both domestic water heating systems and space 
heating with or without supplementary energy sources and systems 
with a constant temperature. The calculation time for annual simu- 
lation is ca. 4 seconds per 486/66MHzz PC. (AB) 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 18361, 18366, 18367, 18368, 18369, 18370 


1420 Heat Storage 


18372 (NEI-DK-1485) Testing of a storage tank for a solar 
heating system type HS-sollager. Katic, |. Dansk Teknologisk 
Inst., Taastrup (Denmark). Proevestationen for Solenergi. Jan 1992. 
15p. (in Danish). Order Number DE94763284. Source: OSTI; NTIS. 

The testing methods are described and results are presented 
with regard to a Danish manufactured heat storage tank for a solar 
water heating system. The testing is part of an authorization pro- 
cess related to solar heating systems in Denmark. The heat 
storage facility is described in detail. (AB) 


18373 (NEI-DK-1486) Testing of a storage tank for a solar 
heating system: Foenix Dominator. Katic, |. Dansk Teknologisk 
Inst., Taastrup (Denmark). Proevestationen for Solenergi. Apr 1992. 
17p. (In Danish). Order Number DE94763285. Source: OSTI; NTIS. 

The testing methods are described and results are presented 
with regard to a Danish manufactured heat storage tank for a solar 
water heating system. The testing is part of an authorization pro- 
cess related to solar heating systems in Denmark. The heat 
storage facility is described in detail.(AB) 
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1501 Resources and Availability 
Refer also to citation(s) 18380 


18374 (ETDE/JP-mf—94768067) Summary report on the 
1992 Sunshine Project R and D.: Geothermal energy. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 137p. (In Japanese). Order Number 
DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

Results of a study on geothermal energy under the 1992 Sun- 
shine Project are reported. As for research and development by 
general account budget, studies are made on development process 
of the geothermal system, prediction of variations and heat supply 
configuration as geothermal exploration technology. As drilling 
technology, conducted is a study on bits suitable for downhole mo- 
tors. A study on materials exposed to high temperature/high speed 
thermal fluids is also conducted. As to the hot dry rock power gen- 
eration system, tests are performed on hydraulic fracturing and 
small-scale thermal extraction. With respect to research and devel- 
opment in special account budget, the following are studied in the 
nationwide geothermal resources exploration project: database 
making, extraction of prospective sites by the overall analytical sys- 
tem, and analysis/evaluation studies by the resource evaluation 
system. With regard to development of the binary cycle power gen- 
eration plant, development of downhole pumps is continued and a 
factory test of No.3 unit is carried out. Concerning a technology to 
increase a minable amount of thermal water, the hydraulic fractur- 
ing method is developed and a preliminary hydraulic fracturing is 
carried out. 


18375 (ETDE/JP-mf-94768067, pp. 1-8) Geothermal energy 
prospecting technology.: Study on technology for deep-seated 
geothermal resources exploration. Ishido, T. (Geological Survey 
of Japan, Tsukuba (Japan)); Kawamura, M. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 137p. (In Japanese). In Summary report on the 1992 Sun- 
shine Project R and D.: Geothermal energy. Order Number 
DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of study on technology for 
deep-seated geothermal resources in the Sunshine Project for FY 
1992. This study includes a study on the developing process of hot 
water system and a study on the change prediction of hot water 
system. For the study on the developing process of hot water sys- 
tem, the developing process of reservoir has been investigated by 
using fluid inclusions, filling minerals, and numerical simulations. 
From the gas analysis of fluid inclusions, it was found that the 
fluids in fluid inclusions are affected by the reactions with the sur- 
rounding rocks. In addition, a simulation code of reservoir, in which 
reactions between water and rocks are introduced, was applied to 
several geothermal hot water system models. On the other hand, 
for the study on the change prediction of hot water system, 
changes of reservoirs and hot water system have been investigated 
through the chemical changes of geothermal fluids and the physical 
changes of the underground. Based on the chemical properties of 
water in geothermal fluids and the results of gravity measurements, 
the change prediction of hot water systems is provided. 27 refs. 


18376 (ETDE/JP-mf-94768086, pp. 29-48) Nationwide 
geothermal resources exploration project. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). 
1993. 134p. In Japan’s Sunshine Project.: 1992 annual summary 
of geothermal energy R and D. Order Number DE94768086. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this project were summarized 
which has been promoted as a part of the geothermal energy R 
and D based on the Sunshine Project. In 1992, for the develop- 
ment of the comprehensive analysis system, transmission tests of 





the information network system were continued, and the whole 
system functions were completed at the end of 1992. Major func- 
tions of the geothermal expert modeling system (GEMS) were 
upgraded to enhance its operability, and the fluid flow expert sys- 
tem was applied to actual data analysis in geothermal fields after 
its completion and integration into GEMS. In addition, the data 
input, check and editing utilities of the database system were de- 
veloped, and the resource evaluation and extraction system of 
promising areas for regional exploration survey fields were applied 
to some survey fields. For the study on exploration methods for 
new type geothermal resources, the helicopter-borne electromag- 
netic and magnetic survey and remote sensing study were 
continued like in the preceding years. 10 figs., 4 tabs. 


18377 (ETDE/JP-mf—94768086, pp. 49-53) Analysis and 
Evaluation on the nation-wide geothermal resources explo- 
ration project. Tamanyu, S. (Geological Survey of Japan, Tsukuba 
(Japan)); Muraoka, H. New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). 1993. 134p. (in Japanese). 
In Japan’s Sunshine Project.: 1992 annual summary of geothermal 
energy R and D. Order Number DE94768086. Source: OST]; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this analysis and evaluation were 
summarized which have been promoted as a part of the geother- 
mal energy R and D based on the Sunshine Project. In 1992, for 
analysis and evaluation on the resource evaluation system, the 
geochemical analyzing sub-system was introduced for evaluation 
on the fluid flow block of GEMS (geothermal expert modeling sys- 
tem), and macroscopic heat potentialities were evaluated from 
subsurface isothermal contour maps for evaluation on the inte- 
grated block of GEMS. For analysis and evaluation on regional 
geothermal modeling for the regional exploration of geothermal 
fluid circulation systems, the basic drawings of geologic structures, 
hot and mineral spring distributions and fumarolic areas were pre- 
pared for Sapporo, Akita and Aso-Kokubu areas. For data analysis 
and evaluation of new geothermal resources, the helicopter-borne 
geomagnetic and electromagnetic survey data were interpreted, 
and for data analysis and evaluation of deep geothermal resource 
surveys, drill hole cores were mainly analyzed. 


18378 (ETDE/JP-mf—94768086, pp. 55-64) Confirmation 
study On the effectiveness of prospecting techniques for deep 
geothermal resources. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). 1993. 134p. In Japan’s 
Sunshine Project.: 1992 annual summary of geothermal energy R 
and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this study were summarized 
which has been promoted as a part of the geothermal energy R 
and D based on the Sunshine Project. In 1992, as for the explo- 
ration method using electromagnetic waves, after the previously 
developed array CSMT equipment was improved to make its data 
acquisition system faster and more accurate, the equipment was 
applied to a geothermal field, and the resistivity structure of the 
field was also studied. As for the method using seismic waves, 
seismic tomography and vertical seismic profiling experiments were 
conducted to improve measurement and analysis techniques for 
fracture systems, and the development of high-temperature down- 
hole instruments was continued, while the correlation between 
fractures and hydrological characteristics was derived from various 
data obtained by comprehensive analysis method. As for the 
method using microearthquake, several program modules were im- 
proved, and the programs were mostly completed for calculating 
hypocenters, magnitudes and focal mechanisms from various ob- 
served data. 6 figs. 


18379 (ETDE/JP-mf—94768086, pp. 65-71) Analysis and 
evaluation on exploration methods for fractured type geother- 
mal reservoir. Miyazaki, T. (Gological Survey of Japan, Tsukuba 
(Japan)); Ito, H. New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). 1993. 134p. In Japan’s 
Sunshine Project.: 1992 annual summary of geothermal energy R 
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and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this analysis were summarized 
which has been promoted as a part of the geothermal energy R 
and D based on the Sunshine Project. In 1992, for evaluation of 
technical elements of the array magnetotelluric (MT) method, the 
accuracy of a transient electromagnetic method (TEM) was veri- 
fied, and its data analysis programs were improved. Gravity 
surveys were continued for the modeling study on geothermal 
structures, and the magnetic anomaly map was compiled to ana- 
lyze faults and intrusions. For evaluation of technical elements of 
several seismic methods, the analytical software of well log data 
was improved for high-resolution reflection seismic surveys. Well 
log data were gathered for fracture modeling, and acquisition of 
higher frequency data was also tried for both P and S waves. 
Physical properties of rocks were discussed through X-ray CT, and 
the new velocity tomography was also developed to promote the 
modeling study on geologic structures. In addition, the mi- 
croearthquake method was evaluated during the build-up test of 
production wells and hydro-fracturing of injection wells. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 18375 
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Technology 


Refer also to citation(s) 18374, 18375, 18376, 18377, 18378, 18379 


18380 (ETDE/JP-mf-9468086) Japan’s Sunshine Project.: 
1992 annual summary of geothermal energy R and D. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). 1993. 134p. (In Japanese). Order Number DE94768086. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

A summary of the 1992 geothermal energy R and D under the 
Sunshine Project is reported. R and D are funded by both general 
account budget and special account budget. In the general 
account, studies are made on technologies for deep geothermal re- 
source exploration and evaluation. Besides, studies are conducted 
on drill bits suitable for downhole motors and materials exposed to 
high temperature/high speed thermal fluids, etc. In respect to the 
hot dry rock power generation system, a hydraulic fracturing test is 
carried out. In the special account, R and D are related to database 
making based on the nationwide geothermal resources exploration 
project, extraction of prospective sites by the overall analytical sys- 
tem, analysis/evaluation by the resource evaluation system, etc. As 
to development of the binary cycle power generation plant, a de- 
velopment of downhole pumps is continuously made, and a factory 
test of No.3 unit is performed. Concerning a technology for in- 
creasing minable geothermal water, a hydraulic fracturing method 
is developed, and a preliminary hydraulic fracturing is carried out. 


18381 (ETDE/JP-mf-94768067, pp. 9-14) Geothermal energy 
prospecting technology.: Study on evaluation technology for 
nationwide geothermal resources. Muraoka, H. (Geological Sur- 
vey of Japan, Tsukuba (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
137p. (In Japanese). In Summary report on the 1992 Sunshine 
Project R and D.: Geothermal energy. Order Number 
DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of study on evaluation 
technology for nationwide geothermal resources in the Sunshine 
Project for FY 1992. Heat supply process in the geothermal system 
has been investigated in FY 1992. The report presents heat supply 
rate and manner. For the study on heat supply rate, phenomena 
around plutonic rocks, which have just solidified, were compared. 
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Then, an algorithm was made, which can estimate the dimensions 
of initial magma by using thickness of contact metamorphic zones 
observed around these plutonic rocks. Relations were obtained us- 
ing models among the thickness of metamorphic zone, dimensions 
of magma, geothermal gradient, and depth of top of magma. The 
result was applied to a plutonic rock in the geothermal area. Con- 
sequently, it was found that the dimensions of initial magma can 
be obtained from the thickness of contact metamorphic zones. 
Furthermore, for the study on heat supply manner, change of com- 
position of hot water fluids, which were supplied from the magma 
to the geothermal system, was made clear. 15 refs. 


18382 (ETDE/JP-mf—94768067, pp. 33-51) Nationwide 
geothermal resources exploration project. Kanehara, K. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 137p. (In Japanese). 
In Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy. Order Number DE94768067. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of the nationwide geother- 
mal resources exploration project in the Sunshine Project for FY 
1992. In this project, a comprehensive analysis system is 
constructed to analyze, manage and utilize surface survey data ef- 
fectively and to extract prospective areas for geothermal energy 
properly. In addition, new survey methods are examined, which are 
appropriate for the characteristics of geothermal resources (hot dry 
rock, magma, deep geothermal energy, and high- and medium- 
temperature water). The comprehensive analysis system is 
composed of information network system, supporting system for 
making geothermal models, fluid flow expert system, and data base 
system. In FY 1992, the system was improved, and the peripheral 
environment was fitted up. On the other hand, for the study on the 
new resource survey methods, air-borne electromagnetism and 
magnetism measurement and remote sensing measurement were 
performed. Effectiveness of these methods and procedures for an- 
alyzing data obtained are provided. 2 refs., 10 figs., 4 tabs. 


18383 (ETDE/JP-mf-—94768067, pp. 53-59) Data analysis and 
evaluation accompanied with nationwide geothermal re- 
sources exploration project. Tamanyu, S. (Geological Survey of 
Japan, Tsukuba (Japan)); Muraoka, H. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
137p. (In Japanese). In Summary report on the 1992 Sunshine 
Project R and D.: Geothermal energy. Order Number 
DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of data analysis and 
evaluation accompanied with nationwide geothermal resources ex- 
ploration project in the Sunshine Project for FY 1992. This research 
includes analysis and evaluation of the resource evaluation system, 
regional geothermal model, new resource survey, and deep 
geothermal resource survey. For the analysis and evaluation of the 
resource evaluation system, the fluid flow block and comprehen- 
sive analysis block were evaluated. For the analysis and evaluation 
of the regional geothermal model, resource evaluation maps were 
made for the south-western part of Hokkaido (Sapporo), central 
part of Tohoku (Akita), and southern part of Kyushu (Kagoshima). 
Volcanic geothermal resource bearing fields, non-voicanic geother- 
mal resource bearing fields, and deep-seated hot water resource 
bearing fiekds were extracted from these areas. For the analysis 
and evaluation of the new resource survey, magnetic data and 
electromagnetic data were analyzed and compiled. Furthermore, 
accompanying by the start of deep geothermal resource survey, 
the analysis and evaluation of that has been investigated. 16 refs. 


18384 (ETDE/JP-mf-S4768067, pp. 61-68) Confirmation 
study on the effectiveness of prospecting.: Development of 
fracture type reservoir prospecting. Kanehara, K. (New Energy 
and Industrial Technology Development Organization, Tsukuba 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 137p. (in Japanese). In 
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Summary report on the 1992 Sunshine Project R and D.: Geother- 
mal energy. Order Number DE94768067. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of fracture 
type reservoir prospecting in the Sunshine Project for FY 1992. 
This research mainly consists of the development of survey using 
electromagnetic waves and the development of survey using elas- 
tic waves. For the development of survey using electromagnetic 
waves, the array-type CSMT (controlled source magnetotelluric) 
survey device was improved, which was fabricated in FY 1991. A 
function, which can acquire the frequency region and time region 
data, was added to the geophone. Application tests of the modified 
survey device were conducted using data analysis software at the 
Sengan area, Akita Prefecture. Consequently, applicability of the 
modified array-type CSMT method to the geothermal fields was 
confirmed. On the other hand, for the development of survey using 
elastic waves, demonstration tests of prospecting were performed 
by means of the elastic wave tomography, VSP (vertical seismic 
profiling), and high-precision reflection methods. Effectiveness of 
these methods was confirmed. Furthermore, the development of 
data processing and analysis system for micro-earthquake is pro- 
vided. 6 figs. 


18385 (ETDE/JP-mf—94768067, pp. 69-76) Data analysis and 
evaluation accompanied with confirmation study on the effec- 
tiveness of prospecting.: Analysis and evaluation of fracture 
type reservoir prospecting. Miyazaki, T. (Geological Survey of 
Japan, Tsukuba (Japan)); Ito, H. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Sep 1993. 137p. 
(in Japanese). In Summary report on the 1992 Sunshine Project R 
and D.: Geothermal energy. Order Number DE94768067. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of analysis and evaluation 
of the fracture type reservoir prospecting in the Sunshine Project 
for FY 1992. In this research, were analyzed and evaluated the 
survey using electromagnetic waves, survey using elastic waves, 
survey using micro-earthquake, and the fracture characteristics of 
reservoir by the geothermal data base. For the analysis and evalu- 
ation of the array-type CSMT (controlled source magnetotelluric) 
survey, a specific resistance model was obtained, which uses infor- 
mation included in the data as much as possible. In addition, the 
Bouguer anomaly map in the southern part of Hokkaido and the to- 
tal magnetic force anomaly map in the Minami-kayabe area were 
made using data obtained up to date. For the analysis and evalua- 
tion of high-precision reflection methods, a work station having 
large memory capacity was introduced to process large amount of 
data. A more precise reflection profile was obtained through the 
surface layer compensation treatment. Furthermore, the fitting of 
small-scale array observation system and the development of anal- 
ysis program are provided. 27 refs. 


18386 (ETDE/JP-mf—94768086, pp. 5-7) Basic study on na- 
tionwide and regional geothermal assessment. Muraoka, H. 
(Geological Survey of Japan, Tsukuba (Japan)). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
1993. 134p. In Japan’s Sunshine Project.: 1992 annual summary 
of geothermal energy R and D. Order Number DE94768086. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this basic study were summa- 
rized which has been promoted as a part of the geothermal energy 
R and D based on the Sunshine Project. In 1992, heat supply pro- 
cesses in geothermal systems were exclusively studied. For the 
geological and geophysical study on the factors controlling heat 
supply rates in geothermal systems, the case studies of neo- 
granitoid plutons which were recently obtained from deep 
geothermal wells in several geothermal fields in the world were 
viewed comparing with each other, and the algorithms were devel- 
oped to estimate the size of entire magmatic plutons from the 





observed thickness of contact metamorphic aureoles, and in addi- 
tion, the thermal conduction model and magma shape model were 
also constructed. For the geochemical study on the media control- 
ling heat supply modes in geothermal systems, the numerical 
simulation was conducted to estimate change in chemical charac- 
teristics of fluids released from magma to geothermal systems, and 
four physical settings were discussed under a water-carbon dioxide 
binary system and water-salt one. 


18387 (SAND-94-0949C) Design of a pressure/temperature 
logging system for geothermal applications. Lysne, P.; Hen- 
fling, J. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9404102-1: 12. 
geothermal program review: geothermal’s role in global climate 
change - impacts on the Climate Change Action Plan, San Fran- 
cisco, CA (United States), 25-28 Apr 1994). Order Number 
DE94010079. Source: OSTI; NTIS; GPO Dep. 

Past memory logging tools have provided excellent pressure/ 
temperature data when used in a geothermal environment, and 
they are easier to maintain and deploy than tools requiring an elec- 
tric wireline connection to the surface. However, they are deficient 
since the tool operator is unaware of downhole conditions that 
could require changes in the logging program. Tools that make 
“decisions” based on preprogrammed scenarios can partially over- 
come this difficulty, and a suite of such memory tools is under 
development at Sandia. The first tool, which forms the basis for fu- 
ture instruments, measures pressure and temperature. Design 
considerations include a minimization of cost while insuring quality 
data, size compatibility with diamond-cored holes, use in holes to 
425°C (800°F), transportability by ordinary passenger air service, 
and ease of operation. Prototype tools are available for evaluation 
by the geothermal industry. 


1504 Legislation and Regulations 
Refer also to citation(s) 18394 


1506 Environmental Aspects 
Refer also to citation(s) 18394 


1508 Geothermal Power Plants 


18388 (ETDE/JP-mf-94768067, pp. 77-79) Development of 
power generation plant using hot water.: Development of a 
binary cycle power generation plant (development of a 10MW- 
class demonstration plant/development of a 10MW-class 
plant). Ishibashi, K. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
137p. (In Japanese). In Summary report on the 1992 Sunshine 
Project R and D.: Geothermal energy. Order Number 
DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of a 
10MW-class binary cycle power generation plant in the Sunshine 
Project for FY 1992. The purpose of this research is to investigate 
the efficient utilization of hot water resources through the evalua- 
tion of geothermal reservoir in the typical areas for medium and 
high temperature geothermal resources, and to develop a 10MW- 
class demonstration plant for binary cycle power generation. Based 
on the civil engineering design, basic plans were accomplished in 
FY 1992. In addition, the injection confirmation tests were per- 
formed, assuming that the low temperature water used for the 
binary cycle power generation is injected into the underground. In 
succession to the test in FY 1991 (500 hours), test of 500 hours 
was conducted. On the other hand, for the environmental impact 
test, various observations were carried out for the surface weather, 
river flow, and hot spring. Furthermore, variations of ground water 
observed in four observation wells are provided. 


18389 (ETDE/JP-mf-94768067, pp. 81-87) Development of 
power generation plant using hot water.: Development of a 
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binary cycle power generation plant (development of a 10MW- 
class demonstration plant/development of a downhole pump). 
Ishibashi, K. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Sep 1993. 137p. 
(In Japanese). In Summary report on the 1992 Sunshine Project R 
and D.: Geothermal energy. Order Number DE94768067. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of a 
downhole pump in the Sunshine Project for FY 1992. The purpose 
of this research is to develop a downhole pump which can be op- 
erated in the hot water and can pump up it to the ground surface 
for the effective utilization of unavailable hot water resources. Field 
test of the No.3 test unit downhole pump and verification test of the 
water head management program were performed in FY 1992. The 
No.3 test unit downhole pump was operated under water tempera- 
ture ranging from 195 to 200 centigrade. As a result, the 
continuous running for total 1,028.5 hours was successfully 
achieved. The hot water flow was 210t/h. The cooling water tem- 
perature and cooling water amount were 8 centigrade and 13m°/h, 
respectively. The water head management program monitors the 
geothermal water so that the level does not fall below the down- 
hole pump installation position. It was confirmed that the water 
head management program, which was developed at the stage of 
research and development, can be normally operated. 1 fig. 


18390 (ETDE/JP-mf-94768067, pp. 89-95) Development of 
power generation plant using hot water.: Development of a bi- 
nary cycle power generation plant (study on Production and 
re-injection of hot water/development of technology for 
increasing geothermal energy recovery). Ishibashi, K. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 137p. (In Japanese). In 
Summary report on the 1992 Sunshine Project R and D.: Geother- 
mal energy. Order Number DE94768067. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment for increasing geothermal energy recovery in the Sunshine 
Project for FY 1992. The purpose of this research is to develop a 
technology for increasing geothermal energy recovery to reduce 
cost in geothermal development. This research includes the devel- 
opment of production increase effect forecast and evaluation 
methods, the development of hydraulic fracture design and control 
method, and the field test. For the development of production in- 
crease effect forecast and evaluation methods, a_ three-axis 
downhole magnetic field measurement device with a thermodurabil- 
ity of 260 centigrade has been developed. Heat and strength tests 
were conducted to select the most suitable part materials to this 
device. On the other hand, for the development of hydraulic frac- 
ture design and control method, the in-situ stress measuring 
methods, the fracture design and control method, and the hydraulic 
fracturing equipment installation method have been developed. For 
the field test, a model of the underground situation at the Yunomori 
district was made, to predict and design the preliminary hydraulic 
fracturing of this district. 3 refs. 


18391 (ETDE/JP-mf-94768067, pp. 97-103) Development of 
power generation plant using hot water.: Development of a 
binary cycle power generation plant (development of measure- 
ment while drilling system for geothermal wells). Ishibashi, K. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 137p. (In Japanese). 
In Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy. Order Number DE94768067. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of mea- 
surement while drilling (MWD) system for geothermal wells in the 
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Sunshine Project for FY 1992. The purpose of this research is to 
develop an MWD system, which consists of MWD tools and sup- 
port system for geothermal wells. The MWD system for geothermal 
wells makes it possible to improve drilling efficiency and accuracy 
in the geothermal well drilling. For the overall development design, 
arrangement of the equipment was checked by preparing a system 
tree. The development of MWD tools includes the development of 
downhole tools and surface unit. Operation of the mud-pulser and 
azimuth-inclination sensor was confirmed. Additionally, heat- 
resistance of electric parts was checked. On the other hand, the 
support system is composed of the directional control support sys- 
tem and the well evaluation support system. The directional control 
system having functions of monitor, well trajectory indicator and 
data editing, and the temperature analysis system for well evalua- 
tion support system were developed. 


18392 (ETDE/JP-mf-94768067, pp. 105-112) Development 
of a power generation plant using hot water.: Development of 
a hot dry rock power generation system (development of ele- 
mental technologies). Ishibashi, K. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 137p. (In Japanese). In Summary report on the 
1992 Sunshine Project R and D.: Geothermal energy. Order Num- 
ber DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of a hot dry rock power generation system in the Sunshine 
Project for FY 1992. This research includes the preparation of an 
artificial hot water circulation system, establishment of fracture 
mapping and downhole measurement techniques, and develop- 
ment of technology for heat circulation/recovery systems in high 
temperature low permeability formations. For the production of arti- 
ficial hydrothermal system, hydraulic fracturing was conducted at 
the deep part of HDR-1 well (2,150m to 2,200m depth) at the Hi- 
jiori hot dry rock experimentation site, Okura-mura, Yamagata 
Prefecture. After the fracturing operation, the total volume of return 
water was 324m, the rate of retum was 15.3%, and the maximum 
temperature was around 100 centigrade. From the analysis of 
downhole pressure, the permeability before and after fracturing 
was compared to confirm the effect of fracturing. Furthermore, for 
the fracture mapping and downhole measurement technology, the 
improvement of the borehole radar for fracture measurement and 
the observation and analysis of AE (acoustic emission) at fracturing 
are provided. 2 refs. 


18393 (ETDE/JP-mf-94768067, pp. 127-131) Data analysis 
and evaluation accompanied with development of power gen- 
eration plant using hot water.: Analysis and evaluation of 
detector and trasmitter. Inoue, H. (Mechanical Engineering Labo- 
ratory, Tsukuba (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 137p. (in 
Japanese). In Summary report on the 1992 Sunshine Project R 
and D.: Geothermal energy. Order Number DE94768067. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of data analysis and 
evaluation on the detector and transmitter for the geothermal mea- 
suring system while geothermal well drilling in the Sunshine Project 
for FY 1992. The purpose of this research is to develop detectors 
and non-contact transmitters for geothermal MWD (measurement 
while drilling) system, and to evaluate their characteristics and reli- 
ability. For the development of detectors, specimens were tested, 
which were constructed with polyimide-base high temperature 
strain gauge (heatproof of 350 centigrade) and various metallic 
pieces. Negative strain was observed, when super-invar having 
very low thermal expansion was used for base material of the 
specimen. When the other materials were used, positive strain was 
observed. It was found that even if the material with low thermal 
expansion coefficient is used, the temperature drift will not neces- 
sarily be small. On the other hand, for the development of 
transmitters, a mutual induction type transmitter was fabricated for 
trial purpose, and the transmission characteristics in air, in water 


114 ERA Vol. 19, No. 7 


and in mud were examined to confirm its transmission efficiency 
and transmission signal. 4 figs. 


18394 (ETDE/JP-mf-94768086, pp. 73-77) Development of 
10MW-class power plant. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). 1993. 134p. In Japan’s 
Sunshine Project.: 1992 annual summary of geothermal energy R 
and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this development were summa- 
rized which has been promoted as a part of the geothermal energy 
R and D based on the Sunshine Project. In 1992, required days for 
permission and approval formalities were checked, and materials 
and drawings were also prepared. Basic design plans of public 
works for reformation of the plant site were discussed to select the 
reasonable plan having least effect on the natural environment and 
scenery, and the dummy test for reinjection confirmation was also 
conducted for 500 hours successively to that in 1991. The environ- 
mental influence survey was continued on weather conditions such 
as wind direction, wind speed, air temperature and solar radiation, 
hot spring conditions such as water temperature, flow rate and 
chemical composition, and river flow conditions. Observation of 
ground water level fluctuation was continued at 4 wells, and the re- 
verse correlation between an atmospheric pressure and the water 
level was confirmed together with the nearly constant groundwater 
temperature all the year round, and the strong precipitation depen- 
dence of a shallow groundwater level. 


18395 (ETDE/JP-mf-94768086, pp. 101-111) Development 
of hot dry rock power generation technology. Ishibashi, K. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). 1993. 134p. In Japan's 
Sunshine Project.: 1992 annual summary of geothermal energy R 
and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of technology de- 
velopment of a hot dry rock power generation system in the 
Sunshine Project for FY 1992. This research consists of the prepa- 
ration of an artificial hot water circulation system, establishment of 
fracture mapping and downhole measurement techniques, and de- 
velopment of technology for heat circulation/recovery systems in 
high temperature low permeability formations. For the production of 
artificial hydrothermal system, a hydraulic fracturing test was con- 
ducted for the deep part of HDR-1 well (2,150m to 2,200m depth) 
at the Hijiori hot dry rock experimentation site, Okura-mura, Yama- 
gata Prefecture. After the fracturing operation, the total volume of 
return water was 324m°, the rate of return was 15.3%, and the 
maximum temperature was about 100 centigrade. From the analy- 
sis of downhole pressure, the permeability before and after 
fracturing was compared to check the effect of fracturing. On the 
other hand, for the fracture mapping and downhole measurement 
technology, the improvement of the borehole radar for fracture 
measurement and the observation and analysis of AE (acoustic 
emission) at fracturing are provided. 1 tab. 
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Refer also to citation(s) 18384, 18385, 18390, 18391, 18392, 
18393, 18395 


18396 (BNL-60326) Lightweight CO2-resistant cements for 
geothermal well completions. Kukacka, L.E.; Sugama, T. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9404102-2: 12. geothermal 
program review: geothermal’s role in global climate change - im- 
pacts on the Climate Change Action Plan, San Francisco, CA 


(United States), 25-28 Apr 1994). Order Number DE94011731. 
Source: OSTI; NTIS; GPO Dep. 





Alkali metal catalyzed reactions between CO2-containing brines 
and portland cement-based well cements can result in rapid 
strength reductions, increased permeability and casing corrosion, 
reduced well life, increased costs, and environmental concerns. 
Materials formed by acid-base reactions between calcium alumi- 
nate compounds and phosphate-containing solutions yield high 
strength, low permeability and CO2-resistant cements when cured 
in hydrothermal environments. The cementing formulations are 
pumpable for several hours at temperatures up to 150C, thereby 
making their use for well completions technically feasible. When 
this cementing matrix was exposed in an autoclave containing 
Na,2CO3-saturated brine for 120 days, < 0.4 wt% CaCO , was pro- 
duced. A conventional portland cement-based weil completion 
material will form = 10 wt% CaCOz3 after only 7 days exposure. 
Addition of hollow aluminosilicate microspheres to the uncured ma- 
trix constituents yields slurries with densities as low as ~ 1.2 g/cc 
which cure to produce materials with properties meeting the criteria 
for well cementing. Laboratory characterization is nearing comple- 
tion, engineering scale-up is underway, and plans for field testing 
in a variety of geothermal fluids are being made. 


18397 (EGG-EP-10557) An integrated approach to reser- 
voir engineering at Pleasant Bayou Geopressured-Geothermal 
reservoir. Shook, G.M. EG and G idaho, Inc., Idaho Falls, ID 
(United States). Dec 1992. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE94010769. Source: OSTI; NTIS; GPO Dep. 

A numerical model has been developed for the Pleasant Bayou 
Geothermal-Geopressured reservoir. This reservoir description is 
the result of integration of a variety of data, including geological 
and geophysical interpretations, pressure transient test analyses, 
and well operations. Transient test analyses suggested several en- 
hancements to the geologic description provided by University of 
Texas Bureau of Economic Geology (BEG), including the presence 
of an internal fault not previously identified. The transient tests also 
suggested water influx from an adjacent aquifer during the long- 
term testing of Pleasant Bayou; comparisons between transient 
test analyses and the reservoir description from BEG suggests that 
this fault exhibits pressure-dependent behavior. Below some pres- 
sure difference across the fault, it remains a no-flow barrier; above 
this threshold pressure drop the barrier fails, and fluid moves 
across the fault. A history match exercise is presented, using the 
hypothesized “leaky fault.” Successful match of 4 years of produc- 
tion rates and estimates of average reservoir pressure supports the 
reservoir description developed herein. Sensitivity studies indicate 
that the degree of communication between the perforated interval 
and the upper and lower sands in the reservoir (termed “distal vol- 
ume” by BEG) impact simulation results very little, whereas results 
are quite sensitive to storage and transport properties of this distal 
volume. The prediction phase of the study indicates that Pleasant 
Bayou is capable of producing 20,000 STB/d through 1997, with 
the final bottomhole pressure approximately 1600 psi above aban- 
donment pressure. 


18398 (ETDE/JP-mf-94768067, pp. 15-21) Study on 
geothermal well drilling technology. Usami, T. (National Institute 
for Resources and Environment, Tsukuba (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 137p. (In Japanese). In Summary report on the 
1992 Sunshine Project R and D.: Geothermal energy. Order Num- 
ber DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of study on geothermal 
well drilling technology in the Sunshine Project for FY 1992. This 
study includes a study on the directional drilling technique and a 
study on the in-well coaxial heat exchanger method. For the study 
on the directional drilling technique, straight cutting and rotational 
drilling tests were conducted by using bits having various cutter di- 
ameters. In the straight cutting tests, effects of the cutter diameter, 
cutting depth, cutting rate, bit weight and rotary speed on the 
penetration resistance and penetration rate were examined. Conse- 
quently, it was found that there is a linear relation between the 
cutting area and horizontal force, regardless of rocks, cutter diame- 
ter, and cutting depth. On the other hand, in the rotational drilling 
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tests, a relation between the bit weight and penetration rate was 
obtained. It was found that the penetration rate increased with in- 
creasing the rotary speed. Furthermore, for the study on the in-well 
coaxial heat exchanger method, heat transfer characteristics of the 
porous media saturated by water are provided. 5 refs., 7 figs. 


18399 (ETDE/JP-mf—94768067, pp. 23-28) Study on devel- 
opment of geothermal-use materials. Ikeuchi, J. (Government 
Industrial Research Institute, Tohoku, Sendai (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 137p. (In Japanese). In Summary report on the 
1992 Sunshine Project R and D.: Geothermal energy. Order Num- 
ber DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of study on development 
of materials for geothermal use in the Sunshine Project for FY 
1992. This study includes a study on the high temperature corro- 
sion and a study on the material damage in the high speed flow. 
For the study on the high temperature corrosion, oxidation reac- 
tions of stainiess steel, low alloy steel, and high alloy steel were 
investigated in the high temperature water at temperature ranging 
from 300 to 500 centigrade under pressure ranging from 20 to 80 
MPa. The high alloy steel showed excellent anticorrosion due to 
the formation of thin and fine Cr2O3 film. In addition, interaction 
between the silica glass and iron was investigated in the supercriti- 
cal water at temperature ranging from 400 to 500 centigrade under 
pressure ranging from 40 to 100 MPa. It was found that the disso- 
lution process of iron depends on temperature in the high 
temperature water including quartz. On the other hand, for the 
study on the material damage in the high speed flow, growing pro- 
cess of pit on the surface of metal materials was investigated in 
the high speed gas/liquid two phase flow. It was found that the 
damage of materials proceeds due to the inclusions taken into the 
materials. 3 refs., 5 figs. 


18400 (ETDE/JP-mf-94768067, pp. 29-32) Study on technol 
ogy of fracture heat extraction from hot dry rock. Usami, T. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 137p. (in Japanese). In 
Summary report on the 1992 Sunshine Project R and D.: Geother- 
mal energy. Order Number DE94768067. Source: OSTI; NTIS; 
Available from New Energy and industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of study on technology of 
fracture heat extraction from hot dry rock in the Sunshine Project 
for FY 1992. In FY 1992, were investigated effects of existing 
cracks on the growth of hydraulic fracture cracks, flow impedance 
in the hydraulic fracture cracks, and natural cracks relating to 
small-scale heat extraction tests in the Toyoha Mine. It was sug- 
gested that the secondary cracks penetrate the primary cracks 
when the stress perpendicularly intersecting primary crack surface 
is high enough. In addition, fracture impedance evaluation tests 
were performed by using a cylindrical specimen with outer diame- 
ter of 150mm and inside diameter of 10mm. Impedance was also 
evaluated by using initial crack width obtained from the hydraulic 
fracture tests. Furthermore, the survey of cracks and geological 
structure was conducted for the vein and circumferential rocks, 
which were used for the small-scale heat extraction tests in the 
Toyoha Mine. For the heat extraction tests, it was found that the 
high concentration hot water was diluted with the surface water to 
be recovered. 7 refs. 


18401 


(ETDE/JP-mf-94768067, pp. 113-119) Data analysis 
and assessment accompanied with technology development 
for increasing geothermal energy recovery.: Analysis and as- 
sessment on geothermal fluid flow. ikeuchi, J. (Government 
Industrial Research Institute, Tohoku, Sendai (Japan)). New Energy 


and industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 137p. (In Japanese). In Summary report on the 
1992 Sunshine Project R and D.: Geothermal energy. Order Num- 
ber DE94768067. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
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This report describes the achievement of data analysis and as- 
sessment accompanied with technology development for increasing 
geothermal energy recovery in the Sunshine Project for FY 1992. 
The purpose of this research is to analyze data obtained from the 
field experiments aiming at production enhancement by hydraulic 
fracturing techniques, and to characterize the hydrothermal sys- 
tems. In FY 1992, the newly extended three-dimensional code has 
been tested by simulating natural convection in a cubic box filled 
with porous matrix. Consequently, it was confirmed that the heat 
transfer by natural convection can be precisely estimated using the 
three-dimensional code developed. In addition, fluid dynamic prop- 
erties of the fracture flow were examined experimentally. For the 
tests, fracture flows were modeled by the fluid motion in a narrow 
space (2x400x2,000mm) sandwiched by two parallel plates. The 
pressure drop was evaluated in a form of the friction coefficient 
against the Reynolds number. 7 refs., 3 figs. 


18402 (ETDE/JP-mf—94768067, pp. 121-125) Analysis and 
evaluation on the measuring system while geothermal well 
drilling. Usami, T. (National Institute for Resources and Environ- 
ment, Tsukuba (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 137p. (In 
Japanese). In Summary report on the 1992 Sunshine Project R 
and D.: Geothermal energy. Order Number DE94768067. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of data analysis and eval- 
uation on the measuring system while geothermal well drilling in 
the Sunshine Project for FY 1992. The purpose of this research is 
to develop a method for data analysis and evaluation of downhole 
information obtained by the MWD (measurement while drilling) sys- 
tem. This research includes the analysis and evaluation of 
downhole information and bit information, and the development of 
a highly precise measuring method. The downhole information and 
bit information were analyzed and evaluated by using data ob- 
tained from drilling tests for several types of rocks having different 
strength. Consequently, it was revealed that the bit vibration, such 
as root mean square value of acceleration, increases with increas- 
ing the rock strength generally, and it reflects the change of rock 
strength. It was also found that more accurate judgement of down- 
hole information can be attained by measuring the bit vibration. 
Furthermore, for the development of highly precise measuring 
method, the development of piezoelectric accelerometers and re- 
sults of preliminary drilling tests are provided. 4 figs. 


18403 (ETDE/JP-mf—94768067, pp. 133-137) Analysis and 
evaluation on the heat extraction system form hot dry rocks. 
Usami, T. (National Institute for Resources and Environment, 
Tsukuba (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 137p. (in Japanese). 
In Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy. Order Number DE94768067. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of data analysis and eval- 
uation on the heat extraction system from hot dry rocks in the 
Sunshine Project for FY 1992. The purpose of this research is to 
analyze data which were obtained from the experiments conducted 
at Hijiori hot dry rock in Yamagata Prefecture, and to evaluate 
capability of hot dry rock heat extraction system. This research in- 
cludes the estimation of in-situ stress by DSCA (differential strain 
curve analysis), evaluation of hot dry rock reservoir based on 
water-rock interaction, evaluation of the data of hydraulic fracturing, 
estimation of the heat extraction from hot dry rock reservoir, and 
simulation of fluid flow in the well. As a consequence of tests using 
five samples, the stress state could not be estimated. In FY 1992, 
a continuous type and a batch type autoclaves were designed and 
fabricated in order to conduct experiments of water/rock interaction. 
From the changes of tracer concentration in the flow back fluid af- 
ter the hydraulic fracturing, it was suggested that the hydraulic 
fracturing proceeded favorably. 4 refs., 2 figs. 
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18404 (ETDE/JP-mf-94768086, pp. 9-15) Studies on drilling 
method for geothermal well and on downhole coaxial heat ex- 
changer system. Usami, T. (National Institute for Resources and 
Environment, Tsukuba (Japan)). New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). 1993. 134p. In 
Japan’s Sunshine Project.: 1992 annual summary of geothermal 
energy R and D. Order Number DE94768086. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this studies were summarized 
which have been promoted as a part of the geothermal energy R 
and D based on the Sunshine Project. In 1992, for the study on 
drilling techniques, in order to study the effect of a polycrystalline 
diamond cutter (PDC) diameter and bit rotary speed on bit perfor- 
mance, rock cutting tests and drilling tests were conducted with 
PDC cutters of different diameters. The relation between a horizon- 
tal or vertical force and a cutting area in rock cutting was studied 
together with the relation between a rotary speed and a penetra- 
tion rate in rock drilling. For the study on downhole coaxial heat 
exchanger (DCHE) systems, in order to obtain the basic data re- 
quired for estimating the thermal output of DCHEs, the relation 
between extracted heat and the modified heat extraction index de- 
rived from the equilibrium temperature distribution of formations 
and the temperature distribution of working fluid in an annulus void, 
was studied as well as the relation between extracted heat per unit 
modified heat extraction index and the effective thermal conductiv- 
ity of formations. 7 figs. 


18405 (ETDE/JP-mf-94768086, pp. 25-27) Researches on 
fracturing and heat extraction from hot dry rock. Usami, T. (Na- 
tional Institute for Resources and Environment, Tsukuba (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). 1993. 134p. In Japan’s Sunshine Project.: 1992 an- 
nual summary of geothermal energy R and D. Order Number 
DE94768086. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

Annual study results in 1992 of this researches were summa- 
rized which have been promoted as a part of the geothermal 
energy R and D based on the Sunshine Project. In 1992, for the 
study on the effect of pre-existing fractures on extension of 
hydraulic fractures, the condition under which artificial fractures ex- 
tend through pre-existing fractures was revealed in laboratory 
experiments, and new fractures across old ones could be success- 
fully developed by changing a stress state and injection rate during 
hydraulic fracturing. For the study on evaluation of fluid flow 
impedance through hydraulic fractures, two attempts were made to 
evaluate the initial aperture of hydraulic fractures through change 
in specimen height, while the large test specimen of 150 mm in di- 
ameter and the pressure vessel for it were prepared to enhance 
measurement accuracy. For the heat extraction test in the tunnel of 
a mine, two circulation tests were conducted at a mine in Hokkaido 
in 1990 and 1991, resulting in very poor production rates. In 1992, 
the subsequent survey of fractures was discontinuously conducted 
at four adits in a vein. 


18406 (ETDE/JP-mf-94768086, pp. 79-82) Development of a 
downhole pump. New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). 1993. 134p. In Japan's 
Sunshine Project.: 1992 annual summary of geothermal energy R 
and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of development of 
a downhole pump in the Sunshine Project for FY 1992. The objec- 
tive of this research is to develop a downhole pump which can be 
operated in the hot water and can pump up it to the ground sur- 
face for the effective utilization of unavailable hot water resources. 
In FY 1992, field test of the No.3 test unit downhole pump and 
demonstration test of the water head management program were 
conducted. The No.3 test unit downhole pump was operated at wa- 
ter temperature ranging from 195 to 200 centigrade. Consequently, 
the continuous running for total 1,028.5 hours was successfully 





achieved. The hot water flow of 210t/h was recorded. The cooling 
water temperature of 8 centigrade and the cooling water amount of 
13m%/h were recorded. The water head management program con- 
trols the geothermal water so that the level does not fall below the 
downhole pump installation position. It was verified that the water 
head management program,s which was developed at the stage of 
research and developments can be smoothly operated. 


18407 (ETDE/JP-mf-94768086, pp. 83-92) Development of 
technology for increasing geothermal energy recovery. 
Ishibashi, K. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). 1993. 134p. In 
Japan’s Sunshine Project.: 1992 annual summary of geothermal 
energy R and D. Order Number DE94768086. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of technology 
development for increasing geothermal energy recovery in the Sun- 
shine Project for FY 1992. The objective of this research is to 
develop a technology for increasing geothermal energy recovery to 
reduce cost in geothermal development. This research consists of 
the development of production increase effect forecast and evalua- 
tion methods, the development of hydraulic fracture design and 
control method, and the field test. For the development of produc- 
tion increase effect forecast and evaluation methods, a three-axis 
downhole magnetic field measurement device having a thermod- 
urability of 260 centigrade has been developed. In order to select 
the most suitable part materials to this measurement device, heat 
and strength tests were conducted. While, for the development of 
hydraulic fracture design and control method, the in-situ stress 
measuring methods, the fracture design and control method, and 
the hydraulic fracturing equipment installation method have been 
developed. Furthermore, for the field test, a model of the under- 
ground situation at the Yunomori district was made, to predict and 
design the preliminary hydraulic fracturing of this district. 2 tabs. 


18408 (ETDE/JP-mf—94768086, pp. 93-100) Development of 
MWD system for geothermal wells. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). 1993. 134p. 
In Japan’s Sunshine Project.: 1992 annual summary of geothermal 
energy R and D. Order Number DE94768086. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of development of 
measurement while drilling (MWD) system for geothermal wells in 
the Sunshine Project for FY 1992. The objective of this research is 
to develop an MWD system, which consists of MWD tools and sup- 
port system for geothermal wells. The MWD system for geothermal 
wells makes it possible to improve drilling efficiency and accuracy 
during the geothermal well drilling. For the overall development de- 
sign, arrangement of the equipment was confirmed by preparing a 
system tree. The development of MWD tools includes the develap- 
ment of downhole tools and the development of surface unit. 
Operation of the mud-pulser and azimuth-inclination sensor was 
checked. Heat-resistance of electric parts was also confirmed. On 
the other hand, the support system includes the directional control 
support system and the well evaluation support system. The direc- 
tional control system with functions of monitor, well trajectory 
indicator and data editing, and the temperature analysis system for 
well evaluation support system have been developed. 


18409 (ETDE/JP-mf—94768086, pp. 113-117) Analysis and 
assessment on hydrothermal systems. lkeuchi, J. (Government 
Industrial Research Institute, Tohoku, Sendai (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). 1993. 134p. In Japan’s Sunshine Project.: 1992 annual 
summary of geothermal energy R and D. Order Number 
DE94768086. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This annual report describes the achievement of data analysis 
and assessment accompanied with technology development for in- 
creasing geothermal energy recovery in the Sunshine Project for 
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FY 1992. The objective of this research is to analyze data obtained 
from the field experiments aiming at production enhancement by 
hydraulic fracturing techniques, and to characterize the hydrother- 
mal systems. In FY 1992, the newly extended three-dimensional 
code has been examined by simulating natural convection in a cu- 
bic box filled with porous matrix. As a result, it was confirmed that 
the heat transfer by natural convection can be precisely estimated 
using this three-dimensional code. Additionally, fluid dynamic prop- 
erties of the fracture flow were examined experimentally. For these 
tests, fracture flows were modeled by the fluid motion in a narrow 
space (2x400x2,000 mm) sandwiched by two parallel plates. For 
this model, the pressure loss was evaluated in a form of the friction 
coefficient against the Reynolds number. 3 figs. 


18410 (ETDE/JP-mf-94768086, pp. 119-124) Data analysis 
and evaluation on the measuring system while geothermal 
well drilling. Usami, T. (National Institute for Resources and Envi- 
ronment, Tsukuba (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). 1993. 134p. In Japan’s 
Sunshine Project.: 1992 annual summary of geothermal energy R 
and D. Order Number DE94768086. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of data analysis 
and evaluation on the measuring system while geothermal well 
drilling in the Sunshine Project for FY 1992. The objective of this 
research is to develop a method for data analysis and evaluation 
of downhole information obtained by the MWD (measurement while 
drilling) system. This research consists of the analysis and 
evaluation of downhole information and bit information, and the de- 
velopment of highly precise measuring method. The downhole 
information and bit information have been analyzed and evaluated 
by using data obtained from drilling tests for several types of rocks 
with different strength. As a result, it was shown that the bit vibra- 
tion, such as root mean square value of acceleration, increases 
with increasing the rock strength generally, and it reflects the 
change of rock strength. It was also revealed that more accurate 
judgement of downhole information can be attained by measuring 
the bit vibration. Furthermore, for the development of highly precise 
measuring method, the development of piezoelectric accelerome- 
ters and results of drilling tests are described. 4 figs. 


18411 (ETDE/JP-mf-94768086, pp. 125-130) Study on de- 
tector and transmitter for geothermal MWD system. Inoue, H. 
(Mechanical Engineering Laboratory, Tsukuba (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). 1993. 134p. In Japan’s Sunshine Project.: 1992 annual 
summary of geothermal energy R and D. Order Number 
DE94768086. Source: OSTI; NTIS; Available from New Energy 
and industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 
This annual report describes the achievement of data analysis 
and evaluation on the detector and transmitter for the geothermal 
measuring system while geothermal well drilling in the Sunshine 
Project for FY 1992. The objective of this research is to develop 
detectors and non-contact transmitters for geothermal MHD 
(measurement while drilling) system, and to evaluate their charac- 
teristics and reliability. For the development of detectors, 
specimens were examined, which were constructed with polyimide- 
base high temperature strain gauge (heatproof of 350 centigrade) 
and various metallic pieces. Negative strain was observed, when 
super-invar with very low thermal expansion was used for base 
material of the specimen. When the other materials were used, 
positive strain was measured. It was provided that even if the 
material having low thermal expansion coefficient is used, the tem- 
perature drift will not necessarily become small. While, for the 
development of transmitters, a mutual induction type transmitter 
was manufactured for trial purpose, and the transmission charac- 
teristics in air, in water and in mud were examined, to confirm its 
transmission efficiency and transmission signal. 4 figs. 


18412 (ETDE/JP-mf-94768086, pp. 131-134) Data analysis 
and evaluation on the development of hot dry rock power gen- 
eration technology. Usami, T. (National Institute for Resources 
and Environment, Tsukuba (Japan)). New Energy and Industrial 
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Technology Development Organization, Tokyo (Japan). 1993. 134p. 
in Japan’s Sunshine Project.: 1992 annual summary of geothermal 
energy R and D. Order Number DE94768086. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This annual report describes the achievement of data analysis 
and evaluation on the heat extraction system from hot dry rocks in 
the Sunshine Project for FY 1992. The objective of this research is 
to analyze data which were obtained from the experiments con- 
ducted at Hijiori hot dry rock in Yamagata Prefecture, and to 
evaluate capability of hot dry rock heat extraction system. This 
research consists of the estimation of in-situ stress by DSCA (dif- 
ferential strain curve analysis), evaluation of hot dry rock reservoir 
based on water-rock interaction, evaluation of the data of hydraulic 
fracturing, estimation of the heat extraction from hot dry rock reser- 
voir, and simulation of fluid flow in the well. From the results of 
tests using five samples, the stress state could not be estimated. In 
FY 1992, a continuous type and a batch type autoclaves were de- 
signed and manufactured in order to conduct experiments of water/ 
rock interaction. Furthermore, from the changes of tracer concen- 
tration in the flow back fluid after the hydraulic fracturing, it was 
suggested that the hydraulic fracturing proceeded smoothly. 2 figs. 


18413 (LA-SUB-—93-309) Hydrodynamic/kinetic reactions in 
liquid dominated geothermal systems: Hydroscale Test Pro- 
gram, Mercer 2 well site South Brawley, California (Tests No. 
15-20): Final report, 27 October 1980-6 February 1981. Ne- 
sewich, J.P. (Los Alamos National Lab., NM (United States)); 
Gracey, C.M. Los Alamos National Lab., NM (United States); Aero- 
jet Energy Conversion Co., Rancho Cordova, CA (United States). 
Apr 1982. 203p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009938. Source: OSTI; NTIS; GPO Dep. 

The Aerojet Energy Conversion Company, under contract to the 
Los Alamos National Laboratory, US Department of Energy, has 
constructed and tested a mobile geothermal well-site test unit at 
the Mercer 2 well in South Brawley, California (imperial Valley). 
The equipment controlled, monitored, and recorded all process 
conditions of single- and dual-flash power cycles. Single- and 
two-phase flashed brine effluents were flowed through piping com- 
ponent test sections to provide hydrodynamickinetic data for scale 
formation. The unit operated at flowrates in excess of 200 gpm and 
is designed to accommodate flowrates up to 300 gpm. Primary 
scale formations encountered were those of Pbs, Fez (OH)3CI (iron 
hydroxychloride), iron chlorides, and non-crystalline forms Of SiOo. 
The formation of iron hydroxychloride was due to the unusually 
high concentration of iron in the wellhead brine (5000 mg/1). 


1520 Geothermal Data and Theory 
Refer also to citation(s) 18412 
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1701 Resources and Availability (Climatology) 


18414 (RISO-R-702(EN)) Short-term prediction of local 
wind conditions. Landberg, L. Risoe National Lab., Roskilde 
(Denmark). Meteorology and Wind Energy; Copenhagen Univ. 
(Denmark). Mar 1994. 144p. Contract JOUR-0091-C(MB). Order 
Number DE94763264. Source: OSTI; NTIS; Also available from 
Risoe Library, P.O. Box 49, DK-4000 Roskilde, Denmark. 

This report describes the development and evaluation of different 
methods for predicting the wind locally. The look-ahead time of the 
forecasts ranges from 3 to 36 hours. The main model developed 
here is based on forecasts from a numerical weather prediction 
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model. In this study HIRLAM (High Resolution Limited Area Model) 
has been used. These forecasts are transformed to the surface us- 
ing the geostrophic drag law and the logarithmic wind profile in 
their neutral versions. To take local effects into account, corrections 
output form WASP (Wind Atlas Analysis and Application Program) 
are used. The conclusion is that the model developed here per- 
forms significantly better than persistence. The model performs 
best when applied to sites in Northern Europe (having high wind 
speeds). When using MOS (Model Output Statistics) it is possible 
to improve the forecasts, mainly those that do not perform well. 
(au) (21 tabs., 67 ills., 81 refs.) 


1704 Economic, Industrial, and Business Aspects 


18415 (DOE/FTR-94006518) Renewable energy develop- 
ment in indonesia: Foreign trip report, November 13-20, 1993. 
Flowers, L. National Renewable Energy Lab., Golden, CO (United 
States). 3 Feb 1994. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94006518. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The primary activities of trip to Jakarta included participating in 
US AID/Office of Energy and Infrastructure’s Workshop on Renew- 
able Energy. Meetings were held with BPPT (technology 
assessment and demonstration ministry), Ministry of Mines and En- 
ergy, LAPAN (NASA equivalent, responsible for wind technology 
development), AlD/indonesia, Winrock’s RE Project Support Office 
(REPSO) and IPC/Westinghouse. These meetings resulted in an 
understanding of various projects and roles in the development of 
wind technology rural electrification program in Indonesia. Fellow- 
ship activities are detailed in the full report. 
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18416 (AUC-IBT-R-9334) Effects of a vibration mass 
damper in a wind turbine tower. Structural reliability theory. Pa- 
per, 119, Structural reliability theory. Paper, 119. Enevoldsen, |.; 
Moerk, K.J. Aalborg Universitetscenter (Denmark). Inst. for Bygn- 
ingsteknik. Sep 1993. 32p. Order Number DE94763238. Source: 
OSTI; NTIS. 

In this paper the problem of reducing the dynamical response 
and hereby the fatigue load on a wind turbine tower is treated. The 
fatigue load is reduced by introduction of a mass damper. The in- 
vestigations are performed on a pitch regulated 3-blade horizontal 
wind turbine. The purpose of the investigations are two-fold (i) is it 
possible to reduce the dynamic excitation level significantly and (ii) 
can a more confident design be achieved. The investigations are 
performed rationally by application of a structural optimization tech- 
nique on equal conditions with and without the damper. Hereby 
overall effects are analysed and valuable information are achieved 
by sensitivity analysis of the optimal designs. A major part of the 
paper concerns the response modelling of the rotor and the tower 
structures. The load from the rotor is obtained as a deterministic 
rotor load determined as the sum of aerodynamic forces from the 
static wind field, gravity and centrifugal forces and a stochastical 
rotor load arising from the randomly fluctuating wind turbulence 
component. The response analysis of the tower under operational 
and extreme conditions are outlined and the various damping con- 
tributions including the mass damper are described. The response 
modelling and structural optimization are performed of a VESTAS 
V39 40m high 500 kW wind turbine. The effects of the mass 
damper on the response and a sensitivity analysis are presented. 
Finally, it is concluded that the introduction of the mass damper 
may result in somewhat more economic designs with significantly 
increased confidence attached, as compared to traditional design. 
(au) (20 refs.) 


18417 (NEI-DK-1779) Rough drafts and pilot investigations 
for the construction of a hub for a household windmill. Holm, 
J. Nordvestjysk Folkecenter for Vedvarende Energi, Hurup (Den- 
mark). Dec 1993. 35p. (in Danish). Order Number DE94763240. 
Source: OSTI; NTIS. 

Cover title: Skitser og forundersoegelser til konstruktion af et vin- 
dmoellenav til en husstandsmoelle (vingediameter 4-5 meter), som 





giver mulighed for montering af et variabelt antal vinger, saaledes 
at moellen kan tilpasses vindforholdene paa opstillingsstedet. 
Konstruktionen skal blandt andet optimeres ud fra relevante effek- 
tkurver for det varierende antal vinger. 

Based on the idea that an increased number of wind turbines for 
the production of electricity used by individual households could 
contribute to a general increase of the utilization of wind power, it 
is suggested that it could be of advantage to be able to vary the 
number of rotor blades on smaller wind turbines. General theories 
on the design of windmills are quoted and demands on windmill de- 
sign, with emphasis on the hub and blade bases, are specified in 
relation to the possibility of a varied number of rotor blades. Some 
drafts of designs related to the concept are presented and caicula- 
tions on energy yield curves, annual production of electricity and 
constructional strength are given. It is concluded that a wind turbine 
with twelve rotor blades would produce the greatest annual amount 
of electricity but that there are certain other (described) conditions 
that would encourage the use of a lesser number of blades despite 
the lower energy yield. Thus the author remains uncertain as to 
whether it would be more advantageous to mount a smaller house- 
hold wind turbine with three or twelve rotor blades but suggests 
that if would be interesting to try out his theory in practice. (AB) 


18418 (RISO-R-727(EN)) Models in micrometeorology. 
Mann, J. Risoe National Lab., Roskilde (Denmark). Meteorology 
and Wind Energy; Aalborg Universitetscenter (Denmark). Mar 
1994. 128p. Order Number DE94763268. Source: OSTI; NTIS; 
Also available from Risoe Library, P.O. Box 49, DK-4000 Roskilde, 
Denmark. 

This report consists of two parts. In the first a spectral tensor 
model of neutral atmospheric surface layer turbulence is devel- 
oped. The model is validated trough comparison with second order 
turbulence statistics from the Great Belt Coherence Experiment, 
The Lammefjords Experiment and wind tunnel data from Danish 
Maritime Institute. Based on the spectral tensor an efficient and 
simple algorithm for simulation of three-dimensional wind fields is 
generated. The simulation is well suited for load calculation on 
bridges, wind turbines and other engineering structures. The spec- 
tral tensor is also used to estimate errors in momentum flux 
measurements close to the ground due to displacement of the sen- 
sors of vertical and horizontal velocity fluctuations. In the second 
part mathematical tools are developed to determine how long a 
time series of turbulent signal must be to estimate covariances and 
higher order moments with a specified statistical significance. Both 
systematic and random data from the convective boundary layer 
over the ocean and over land, that if the time series are assumed 
to be Gaussian the random errors are underestimated. A skewed 
model process gives better estimates of the random error. The 
tools are used in the convective boundary layer to show that the 
systematic flux and flux gradient errors can be important if fluxes 
are calculated from a set of several short flight legs or if the verti- 
cal velocity and scalar time series are high-pass filtered. (au) (17 
tabs., 52 ills., 87 refs.) 


18419 (RISO-R-737(DA)) Technical report for the activities 
at The Test Station for Wind Turbines in 1992. Harvoee, P. 
Risoe National Lab., Roskilde (Denmark). Test Station for Wind 
Turbines. Jan 1994. 40p. (in Danish). Order Number DE94763272. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

The aim of The Test Station for Wind Turbines is to contribute to 
improve wind turbines and be a technology center of knowledge 
concerning wind turbines. As in previous years a joint report has 
been made for the activities at The Test Station for Wind Turbines 
in a way which gives reasonable survey. The report contains a de- 
scription of the activities in the Danish energy research projects 
and EEC financed research project which are placed at The Test 
Station. A short review is given for all the activities and for some of 
the result achieved with reference to the report in which the results 
are published. Besides a review is given for the activities concern- 
ing the approval system for wind turbines, which includes approval 
and testing of wind turbines and international co-operation. Differ- 
ent activities diverted is described. (au) 


18420 (SAND-94-1078C) Fatigue case study and loading 
spectra for wind turbines. Sutherland, H.J. Sandia National 
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Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9404144-1: International Energy Agency 
fatigue experts meeting, Bergen aan Zee (Netherlands), 21-22 Apr 
1994). Order Number DE94010798. Source: OSTI; NTIS; GPO 
Dep. 

The paper discusses two aspects of Sandia’s Wind Energy Pro- 
gram. The first section of the paper presents a case study of 
fatigue in wind turbines. This case study was prepared for the 
American Society of Testing Material’s (ASTM) Standard Technical 
Publication (STP) on fatigue education. Using the LIFE2 code, the 
student is lead through the process of cumulative damage summa- 
tion for wind turbines and typical data are used to demonstrate the 
range of life estimates that will result from typical parameter varia- 
tions. The second section summarizes the results from a workshop 
held by Sandia and the National Renewable Energy Laboratory 
(NREL) to discuss fatigue life prediction methodologies. This sec- 
tion summarizes the workshop discussions on the use of statistical 
modeling to deduce the shape and magnitude of the low- 
probability-of-occurrence, high-stress tail of the load distribution on 
a wind turbine during normal operation. 
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18421 (AAA-LIEKKI-L93-1, pp. 901-912) Co-combustion and 
emissions tests of mixed plastics and used packaging. 
Frankenhaeuser, M. (Neste Oy Chemicals, Porvoo (Finland)). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. Projects KTM-LIEKKI 5-16; 5-25. In LIEKK/ Combustion Re- 
search Program: Technical Review 1988-1992. 1004p. Order 
Number DE94763298. Source: OSTI; NTIS. 

Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) 
can be generated as a result of combustion of municipal solid 
waste (MSW) and other processes. It is also known that coal-fired 
power plants emit extremely low amounts of PCDD/Fs. This is be- 
lieved to be due to the high concentration of sulphur in comparison 
to chlorine in the coal feed. It could be expected that co-firing of 
waste fuels together with sulphur-containing fuels would not lead to 
PCDD/F formation as long as a sufficient amount of sulphur is 
present in the feed. This paper reports the major results of two ex- 
tensive co-combustion/emissions testing programs designed for 
recovering energy from mixed plastics (MP), refuse derived fuel 
(RDF) and packaging-derived fuel (PDF) together with coal- 
containing primary fuels. The testing was conducted in full scale 
commercial boilers, the first in a stationary (FB) and the second in 
a circulating fluidized bed boiler (CFB), both located in the south of 
Finland, 


18422 (AAA-LIEKKE-LS3-1, pp. 983-1004) Preparations for 
including coal gasification in the design of a power plant fir- 
ing natural gas. Seppae, M. (Helsinki Energy Board, Helsinki 
(Finland)); Seppaelae, R. Aabo Akademi, Turku (Finland). Combus- 
tion Chemistry Research Group. 1993. Project KTM-LIEKKI. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 
Helsinki Energy Board has decided to build a combined cycle 
power plant firing natural gas at Vuosaari. This paper studies nec- 
essary preparations for coal gasification at the planned Vuosaari B 
plant. The plant needs to be converted to coal gasification if the 
supply of natural gas, for one reason or another, ceases or the 
price of natural gas rises essentially from the present level. If the 
conversion must take place, this can be approached in two differ- 
ent ways: The minimum requirements are to make such 
preparations which would not set limits for the choice of a gasifier. 
Such preparation measures are taken that all relevant gasification 
processes available on the market are possible for conversion. 
This primarily requires measures with the gas turbine and the 
boiler. The related cost of the preparations approximates to FIM 
1.5 million. In the conversion situation, a new steam turbine plant 
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would be built. If it is known that the modification to gasification be- 
comes necessary, or it is probable enough, it is reasonable to 
minimize the total cost of the preparations and conversion already 
during the initial investment. This would require measures, not only 
with the gas turbine and the boiler, but also with the steam turbine. 
The steam turbine must be over dimensioned compared with natu- 
ral gas firing. The related cost approximates to FIM 30 million. If 
this preparation is made, some FIM 75-95 million of actual conver- 
sion costs would be saved. 


18423 (DOE/MC/29444-3715) Toms Creek Integrated Gasi- 
fication Combined Cycle Demonstration Project: Annual 
report, [January 1, 1993-December 31, 1993]. Feher, G. Tam- 
pella Power Corp., Williamsport, PA (United States). Mar 1994. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-93MC29444. Order Number DE94004077. Source: 
OSTI; NTIS; GPO Dep. 

The first Annual Technical Progress Report for the period ending 
December 31, 1993, summarizes the work done to date by Tam- 
pella Power Corporation and Enviropower Inc. Enviropower Inc.'s 
efforts were concentrated on the Toms Creek PDS (Preliminary De- 
sign and Studies). The PDS was based on a Gasification Island 
size providing coal gas to General Electric's frame 6(B) gas tur- 
bine. During the course of the project, the scope of the PDS was 
expanded to include heat and material balances and selected 
equipment sizing for an IGCC plant size incorporating General 
Electric’s newly introduced 6(FA) gas turbine. The reasons for this 
revision were improved plant economics and performance. Tam- 
pelia Power Corporation's efforts were also concentrated on Toms 
Creek design. Information provided by Enviropower Inc. was used 
to generate more detailed heat and material balances; P&lDs; 
equipment and system design; and economic evaluation data. 
Tampella Power Corporation also performed several site specific 
heat and material balance calculations and economic analyses to 
provide the basis for evaluating alternate locations for the Project. 


18424 (DOE/PC/91154-T7) Development of a high- 
performance coal-fired power generating system with 
pyrolysis gas and char-fired high temperature furnace (HITAF): 
Quarterly progress report No. 7, July-September 1993. Foster 
Wheeler Development Corp., Livingston, NJ (United States). Nov 
1993. 102p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91154. Order Number 
DE94010254. Source: OSTI; NTIS; GPO Dep. 

A concept for an advanced coal-fired combined-cycle power gen- 
erating system is currently being developed. The first phase of this 
three-phase program consists of conducting the necessary re- 
search and development to define the system, evaluating the 
economic and technical feasibility of the concept, and preparing an 
R&D plan to develop the concept further. Foster Wheeler Develop- 
ment Corporation (FWDC) is leading a team of companies involved 
in this effort. The power generating system being developed in this 
project will be an improvement over current coal-fired systems. 
Goals have been specified that relate to the efficiency, emissions, 
costs, and general operation of the system. The system proposed 
to meet these goals is a combined-cycle system where air for a 
gas turbine is indirectly heated to approximately 1800°F in fur- 
naces fired with coal-derived fuels and then directly heated in a 
natural-gas-fired combustor to about 2400°F. The system is based 
on a pyrolyzing process that converts the coal into a low-Btu fuel 
gas and char. The fuel gas is relatively clean, and it is fired to heat 
tube surfaces that are susceptible to corrosion and problems from 
ash deposition. in particular, the high-temperature air heater tubes, 
which will need to be a ceramic material, will be located in a sepa- 
rate furnace or region of a furnace that is exposed to combustion 
products from the low-Btu fuel gas only. A simplified process flow 
diagram is shown in Figure 1. 


18425 


(DOE/PC/91155-T6) Coalfired high performance 
power generating system: Quarterly progress report, October 
1, 1993—December 31, 1993. United Technologies Research Cen- 
ter, East Hartford, CT (United States). [1994]. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91155. Order Number DE94011150. Source: OSTI; NTIS; 
GPO Dep. 
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This report covers work carried out under Task 3, Preliminary 
R&D, Task 4, Commercial Operating Plant Design and Task 5.1, 
Design Deficiency Analysis, under contract DE-AC22-92PC91155, 
“Engineering Development of a Coal Fired High Performance 
Power Generation System” between DOE Pittsburgh Energy Tech- 
nology Center and United Technologies Research Center. The 
goals of the program are to develop a coal-fired high performance 
power generation system (HIPPS) by the year 2000 that is capable 
of: > 47% thermal efficiency; NO,, SO, and particulates <25% 
NSPS; cost >65% of heat input; all solid wastes benign. To 
achieve these goals the team has outlined a research plan based 
on an optimized analysis of a 250 MW, combined cycle system 
applicable to both frame type and aeroderivative gas turbines. Un- 
der the constraints of the cycle analysis they have designed a high 
temperature advanced furnace (HITAF) which integrates several 
combustor and air heater designs with appropriate ash manage- 
ment procedures. Efforts to find high temperature, corrosion 
resistant refractories by approximating the coal ash composition is 
continuing. Some success has been achieved in identifying a re- 
fractory binder that will dissolve in the slag and raise the solidus 
temperature of the mixture to force it to freeze in the pores of the 
refractory surface. Some preliminary results have been obtained in 
tests of the weldability of a candidate FeCrAl alloy. Initial results 
show welds of high quality which maintained their protective alu- 
mina scale after 100 hrs exposure to 2000°F air. Advanced flue 
gas desulphurization (FGD) systems that can enhance the baseline 
design are being anaiyzed for compatibility with the rest of the sys- 
tem. 


18426 (DOE/PC/92208-T5) Engineereing development of 
advanced physical fine coal cleaning for premium fuel applice- 
tions: Quarterly technical progress report No. 5, 
October-December 1993. Smit, F.J.; Jha, M.C. AMAX Research 
and Development Center, Golden, CO (United States). 18 Feb 
1994. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92208. Order Number 
DE94010697. Source: OSTI; NTIS; GPO Dep. 

This project is a major step in the Department of Energy’s pro- 
gram to show that ultra-clean coal-water slurry fuel (CWF) can be 
produced from selected coals and that this premium fuel will be a 
cost-effective replacement for oi] and natural gas now fueling some 
of the industrial and utility boilers in the United States. The re- 
placement of oil and gas with CWF can only be realized if retrofit 
costs are kept to a minimum and retrofit boiler emissions meet 
national goals for clean air. These concerns establish the specifica- 
tions for maximum ash and sulfur levels and combustion properties 
of the CWF. The project has three major objectives: The primary 
objective is to develop the design base for prototype commercial 
advanced fine coal cleaning facilities capable of producing ultra- 
clean coals suitable for conversion to coal-water slurry fuel for 
premium fuel applications. The fine coal cleaning technologies are 
advanced column flotation and selective agglomeration. A sec- 
ondary objective is to develop the design base for near-term 
application of these advanced fine coal cleaning technologies in 
new or existing coal preparation plants for efficiently processing mi- 
nus 28-mesh coal fines and converting this to marketable products 
in current market economics. A third objective is to determine the 
removal of toxic trace elements from coal by advance column flota- 
tion and selective agglomeration technologies. 


18427 (NIPER-689(Vol.1)) NIPER Lab WARDEN - Descrip- 
tion and LabVIEW® executable code of a general-purpose 
laboratory-automation program: Volume 1. Mahmood, S.M.; 
Olsen, D.K. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Apr 1994. 121p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
83FE60149. Order Number DE94000125. Source: OSTI; NTIS; 
GPO Dep. 

This report is Volume 1 (the description) of a two volume series 
that describes a general purpose, automation computer program 
developed by NIPER for data acquisition/controVanalysis/ 
presentation. This software was developed to provide interactive 
computer control of a variety of instruments typically found in labo- 
ratories and pilot plants in order to improve efficiency in operation 





and safe handling of potentially hazardous operations. For exam- 
ple, it is easily adaptable for operating a laboratory that conducts 
experiments at extreme conditions of pressure and temperature, 
such as those found in a steamflooding laboratory. The software 
was developed in an object-oriented graphical language around 
National Instruments’ LabVIEW® which is the future trend in au- 
tomation programming. 


18428 (NIPER-689(Vol.2)) NIPER Lab WARDEN - Descrip- 
tive panels and diagrams for NIPER Lab WARDEN software: 
Volume 2. Mahmood, S.M.; Olsen, D.K. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Apr 1994. 236p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-83FE60149. Order Number 
DE94000126. Source: OSTI; NTIS; GPO Dep. 

This report is the second volume of a two-volume series on the 
NIPER Lab WARDEN computer program, a modular laboratory or 
pilot plant automation software designed for data acquisition/ 
control/analysis/presentation. Volume 1 of the series is the User 
Manual that serves all users, whereas this volume is the Reference 
Manual intended for advanced users examining the structure or 
modifying the program. Volume 1 contains a brief introduction of 
LabVIEW and object-oriented programming, various features of the 
NIPER Lab WARDEN program, instructions on how to use these 
features, and several example problems and their step-by-step so- 
lutions. This volume (Volume 2) contains the complete program 
code needed to reproduce or modify the program. It includes the 
position in hierarchy, the connector pane, the front panel, and the 
block diagram for each of the virtual instruments (VI) in NIPER Lab 
WARDEN. The panels and block diagrams contained herein are 
generated from the computer program described in Volume 1 but 
are arranged to show and explain the structure and interrelation- 
ship between various elements of the program. 
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18429 (AAA-LIEKKI-L93-1, pp. 849-865) Nitrous oxide emis- 
sion and emission control in CFB boilers. Hiltunen, M. 
(Ahlstrom (A.) Corporation, Karhula (Finland). Hans Ahlstrom Lab). 
Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group. 1993. Projects KTM-LIEKKI 5-10; 5-14. In LIEKK/ Combus- 
tion Research Program: Technical Review 1988-1992. 1004p. 
Order Number DE94763298. Source: OSTI; NTIS. 

The aim of this study was to determine the factors most influen- 
tial in the determination of the level of nitrous oxide (N2O) emission 
from circulating fluidized bed (CFB) boilers. The levels of emission 
of nitrous oxide from eight commercial Pyroflow boilers ranging in 
size from 30 to 160 MWth were measured. The results show that 
fuel type and furnace temperature are the two most influential fac- 
tors in the determination of the N2oO emission level. Hydrogen 
cyanide (HCN) evolved during the devolatilization of coal is consid- 
ered to be one of the main precursors of NoO. A bench scale study 
directed at investigating the formation of N2O from HCN was con- 
ducted. Various potential methods of reducing N2O emission were 
tested in a 0.6 MWth CFB pilot plant. These methods included nat- 
ural gas injection, the injection of calcium based sorbents, the 
variation of combustion air stoichiometry, and the burning of natu- 
ral gas downstream of the primary combustion zone. All of the 
tested methods effective in reducing the NoO emission level were 
observed to have a negative effect on one or more of the other 
emissions. This, in addition to economic feasibility-related con- 
cerns, makes the utility of the tested methods questionable. 


18430 (AAA-LIEKKI-L93-1, pp. 867-875) Efficiency and 
economy of the SNCR process. Lepikko, J. (IVO International 
Ltd., Vantaa (Finland). Environmental Engineering). Aabo Akademi, 
Turku (Finland). Combustion Chemistry Research Group. 1993. 
Projects KTM-LIEKKI 5-11; 5-22. In LIEKKI Combustion Research 
Program: Technical Review 1988-1992. 1004p. Order Number 
DE94763298. Source: OSTI; NTIS. 

The SNCR process was tested in full scale in a 88 MWth boiler 
firing brown coal, with a maximum steam capacity of 125 th. 25 % 
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ammonia water was used as reducing agent. The injection system 
was designed and delivered by IVO International Ltd. together with 
a local company. The process equipment (pumps, compressor, 
nozzles on two injection levels, and control unit) was installed in 
the summer, and the two months’ tests were done by mid- 
December. The reduction rate was moderate, 20-50 %, on the 
second injection level at loads between 70 and 100 t/h. At higher 
loads, the reduction was not significant, because the temperature 
was too high for the reducing reactions to go on. During the tests, 
the ammonia content of the flue gases remained below 3 ppm. The 
investment costs for the plant are roughly FIM 4-6 million, and the 
annual operating costs, approximately FIM 500 000. In the spring 
1993, some process modifications are to be carried out in order to 
improve the system efficiency in the operating range 100-125 th, 
whereby also its cost-efficiency will be improved. 


18431 (AAA-LIEKKI-L93-1, pp. 973-981) Reduction of NOx 
emissions from power plants firing pulverized peat, through 
combustion control. Nyroenen, T. (Vapo Oy, Jyvaeskylae (Fin- 
land)); Ojala, M. Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Project KTM-LIEKKI 5-26. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

Regulations on NO, emissions for existing boilers firing pulver- 
ized peat will limit the emission to 180 mgNOz2/MJ starting in the 
beginning of 1995. Experiments were made at the Oulu and Kuo- 
pio plants to find means any to reduce the emissions below the 
limit without making any retrofits on the plants. Modifications to the 
air distribution of the burner, the drall, and the air ratio may also 
have a notable effect on the NO, emissions. Also the particle size 
of the fuel has a significant effect on the emissions. These factors 
are adjustable, but only within the operational limits of the plant. 
NO, emissions at normal firing of the boilers were first measured. 
The emission is higher at higher heat output. Experiments were 
made at 50 %,75 % and 100 % load. NO, ranged from 170 to 330 
mgNO2/MJ. The average annual NO, emission is dependent on 
the capacity factor of the boiler and ranged from 176 to 191 
mgNO,/MJ. With every boiler, a set of experiments was carried out 
to find the effect of different changes in firing on the NO, emis- 
sions. Preliminary results indicate that NO, emissions may be 
reduced below the forthcoming limit 180 mgNO2/MJ. Final results 
will be published later, 


18432 (ANL/DIS/TM-3) Synergies and conflicts in multime- 
dia pollution control related to utility compliance with Title IV 
of the Clean Air Act Amendments of 1990. Bailey, K.A.; Loeb, 
A.P.; Formento, J.W.; South, D.W. Argonne National Lab., IL 
(United States). Jan 1994. 101p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94007022. Source: OSTI; NTIS; GPO Dep. 

Most analyses of utility strategies for meeting Title IV require- 
ments in the Clean Air Act Amendments of 1990 have focused on 
factors relating directly to utilities’ sulfur dioxide control costs; how- 
ever, there are a number of additional environmental requirements 
that utilities must meet at the same time they comply with the acid 
rain program. To illuminate the potential synergies and conflicts 
that these other regulatory mandates may have in connection with 
the acid rain program, it is necessary to conduct a thorough, simul- 
taneous examination of the various programs. This report (1) 
reviews the environmental mandates that utilities must plant to 
meet in the next decade concurrently with those of the acid rain 
program, (2) evaluates the technologies that utilities may select to 
meet these requirements, (3) reviews the impacts of public utility 
regulation on the acid rain program, and (4) analyzes the interac- 
tions among the various programs for potential synergies and 
conflicts. Generally, this report finds that the lack of coordination 
among current and future regulatory programs may result in higher 
compliance costs than necessary. Failure to take advantage of 
cost-effective synergies and incremental compliance planning will 
increase control costs and reduce environmental benefits. 


18433 (ANL/EAD/TM-15) impact of a 1,000-foot thermal 
mixing zone on the steam electric power industry. Veil, J.A. 
Argonne National Lab., IL (United States). Environmental Assess- 
ment Div. Apr 1994. 33p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94012116. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal discharge requirements for power plants using once- 
through cooling systems are based on state water quality 
standards for temperatures that must be met outside of designated 
mixing zones. This study evaluates the impact of limiting the extent 
of thermal mixing zones. This study evaluates the impact of limiting 
the extent of thermal mixing zones to no more than 1,000 feet from 
the discharge point. Data were collected from 79 steam electric 
plants. Of the plants currently using once-through cooling systems, 
74% could net meet current thermal standards at the edge of a 
1,000-foot mixing zone. Of this total, 68% would retrofit cooling 
towers, and 6% would retrofit diffusers. The estimated nationwide 
capital cost for retrofitting plants that could not meet current thermal 
standards at the edge of a 1,000-foot mixing zone is $21.4 billion. 
Conversion of a plant from once-through cooling to cooling towers 
or addition of diffusers would result in a lower energy output from 
that plant. For the affected plants, the total estimated replacement 
cost would be $370 to $590 million per year. Some power compa- 
lies would have to construct new generating capacity to meet the 
increased energy demand. The estimated nationwide cost of this 
additional capacity would be $1.2 to $4.8 billion. In addition to the 
direct costs associated with compliance with a 1,000-foot mixing 
zone limit, other secondary environmental impacts would also oc- 
cur. Generation of the additional power needed would increase 
carbon dioxide emissions by an estimated 8.3 million tons per 
year. In addition, conversion from once-through cooling systems to 
cooling towers at affected plants would result in increased evapora- 
tion of about 2.7 million gallons of water per minute nationwide. 


18434 (CONF-9309152—Vol.2, pp. 755-776) Enchancing the 
use of coal by gas reburning and sorben injection. Keen, R.T. 
(Energy and Environmental Research Corp., Orriville, OH (United 
States)); Hong, C.C.; Opatrny, J.C.; Sommer, T.M.; Folsom, B.A.; 
Payne, R.; Ritz, H.J.; Pratapas, J.M.; May, T.J.; Krueger, M.S. US- 
DOE, Washington, DC (United States); Southern States Energy 
Board, Atianta, GA (United States). 9 Sep 1993. From 2. annual 
clean coal technology conference; Atlanta, GA (United States); 7-9 
Sep 1993. In Second annual clean coal technology conference: 
Proceedings: Volume 2. 529p. Order Number DE94004378. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Gas Reburning-Sorbent Injection (GR-SI) Process was 
demonstrated on a 71 MWe net tangentially fired boiler at Hen- 
nepin, Illinois, and is being demonstrated on a 33 MWe net 
cyclone-fired boiler at Springfield, Illinois as a Clean Coal Technol- 
ogy Round | demonstration project. The Hennepin demonstration 
was completed after more than 2,000 hours of successful opera- 
tion. In long-term demonstration testing at a Ca/S molar ratio of 
1.75 an 19 percent gas heat input, 53 percent SO. reduction and 
67 percent NO, reduction were achieved without any adverse 
impacts on boiler performance or electrostatic precipitator perfor- 
mance with flue gas humidification. These achievements exceeded 
the project goals of 50 and 60 percent, respectively. The CO. re- 
duction due to the use of 18 percent natural gas was 8 percent. 


18435 (CONF-9309152—Vol.2, pp. 777-797) SOx-NOx-Rox 
Box™ demonstration project review. Redinger, K.E. (Babcock & 
Wilcox, Alliance, OH (United States)); Corbett, R.W. USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annua/ clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SOx-NOx-Rox Box™ (SNRB™) process is a combined SO,, 
NO, and particulate (Rox) emission control technology developed 
by Babcock & Wilcox in which high removal efficiencies for all 
three pollutants are achieved in a high-temperature baghouse. A 5- 
MWe equivalent demonstration of the technology cosponsored by 
the U.S. Department of Energy, the Ohio Department of Develop- 
ment/Ohio Coal Development Office and the Electric Power 
Research Institute has recently been completed at the Ohio Edison 
R.E. Burger Plant. SNRB incorporates dry sorbent injection for SO, 
emission control, selective catalytic reduction (SCR) for reducing 
NO, emissions, and a pulse-jet baghouse operating at 450 to 


122 ERA Vol. 19, No. 7 


850°F for controlling particulate emissions. The unique, high- 
temperature baghouse/catalyst configuration provides for integrated 
particulate capture, SO2 removal, and NO, reduction as well as the 
potential for reducing emissions of selected air toxics. The simulta- 
neous, multiple emission control performance of SNRB is 
summarized using operating data generated in over 2,000 hours, 
of operation at the demonstration site. 


18436 (CONF-9309152—Vol.2, pp. 799-820) Performance re- 
sults from the 35 MW SNOX demonstration at Ohio Edison's 
Niles Station. Borio, D.C. (ABB Environmental Systems, Birming- 
ham, AL (United States)); Collins, D.J.; Cassell, T.D. USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annual clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SNOX Process is a highly efficient catalytic process that re- 
moves SO, and NO, from flue gas and generates salable sulfuric 
acid. The integrated design of the process enables high removal 
efficiencies, no waste production, and increased thermal efficiency 
of the boiler. As part of the Clean Coal Technology Program, this 
process is being demonstrated under joint sponsorship from the 
U.S. Department of Energy, Ohio Coal Development Office, ABB 
Environmental Systems, Snamprogetti, and Ohio Edison. The 
project objective is to demonstrate the SO2 and NO, reduction effi- 
ciencies of the SNOX process on a U.S. electric power plant firing 
high-sulfur Ohio coal. This 35-MWe demonstration is being con- 
ducted by retrofitting a 108-MWe existing power plant — Ohio 
Edison Niles Station boiler No. 2 — in Trumball County, Ohio. 


18437 (CONF-9309152—Vol.2, pp. 821-838) Preliminary per- 
formance and operating results from the integrated dry NO,/ 
S02 emissions control system. Hunt, T. (Public Service Com- 
pany of Colorado, Denver, CO (United States)); Schott, G.; Smith, 
R.; Muzio, L.; Jones, D.; Mali E.; Arrigoni, T. USDOE, Washington, 
DC (United States); Southern States Energy Board, Atlanta, GA 
(United States). 9 Sep 1993. From 2. annual clean coal technology 
conference; Atlanta, GA (United States); 7-9 Sep 1993. In Second 
annual clean coal technology conference: Proceedings: Volume 2. 
529p. Order Number DE94004378. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Integrated Dry NO,/SO2 Emissions Control System was 
installed at Public Service Company of Colorado's Arapaho 4 gen- 
erating station in 1992 in cooperation with the U.S. Department of 
Energy (DOE) and and the Electric Power Research Institute 
(EPRI). This full scale 100 MWe demonstration combines low-NO, 
burners, overfire air, and selective noncatalytic reduction (SNCR) 
for NO, control and dry sorbent injection with humidification for 
SO, control. Operation and testing of the Integrated Dry NO,/SO, 
Emissions Control System began in August 1992 and will continue 
through mid 1994. Preliminary results of the NO, control technolo- 
gies show that the original system goal of 70% NO, removal has 
been easily met and that NO, removals of up to 80% are possible 
at full load with the combustion and SNCR systems. Testing of the 
dry sorbent injection system with low sulfur coal began in April 
1993 using a calcium-based reagent. A maximum SOz removal of 
40% has been achieved with duct injection of commercial calcium 
hydroxide and humidification to a 25°F approach to saturation. 
Sodium-based dry sorbent injection is expected to achieve up to 
a 70% SOz reduction. 


18438 (CONF-9309152-Vol.2, pp. 839-859) The NOXSO 
combined SO2NO, removable flue gas cleanup system com- 
mercial demonstration. Black, J.B. (NOXSO Corp., Library, PA 
(United States)); Hasibeck, J.L.; Woods, M.C.; Elia, G.G.; Malinak, 
R.A.; Morrell, M.D. USDOE, Washington, DC (United States); 
Southern States Energy Board, Atlanta, GA (United States). 9 Sep 
1993. From 2. annual clean coal technology conference; Atlanta, 
GA (United States); 7-9 Sep 1993. In Second annual clean coal 
technology conference: Proceedings: Volume 2. 529p. Order 
Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

The NOXSO process is a dry, post-combustion flue gas 
treatment technology which uses a regenerable sorbent to simulta- 
neously adsorb sulfur dioxide (SO2) and nitrogen oxides (NO,) 





from the flue gas of a coal-fired utility boiler. The process does not 
produce any waste products. The SOz is converted to a saleable 
sulfur by-product and the NO, is reduced to nitrogen and oxygen. 
The process is suited for either retrofit or new facility applications. 
Testing was recently completed at the NOXSO pilot plant at Ohio 
Edison's Toronto Power Plant. Results showed that the process 
can economically remove more than 90% of the acid rain precursor 
gases. Removal efficiencies as high as 99+ % for SO. and 95% for 
NO, were demonstrated during more than 6500 hours of testing. 


18439 (CONF-9309152—Vol.2, pp. 861-871) The Milliken Sta- 
tion Clean Coal Demonstration Project: There’s more to it 
than concrete and steel. Ellis, C.M. (New York State Electric & 
Gas Corp., Binghamton, NY (United States)); Savichky, W.J.; Elia, 
G.G. USDOE, Washington, DC (United States); Southern States 
Energy Board, Atlanta, GA (United States). 9 Sep 1993. From 2. 
annual clean coal technology conference; Atlanta, GA (United 
States); 7-9 Sep 1993. In Second annual clean coal technology 
conference: Proceedings: Volume 2. 529p. Order Number 
DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

Three years after its conception, the Milliken Station Clean Coal 
Demonstration Project in the Town of Lansing, north of Ithaca, New 
York, is reality. A network of gray steel |-beams, the superstructure 
of the flue gas desulfurization building, dissects the view of Cayuga 
Lake from the hillside above the plant. That steel and the flurry of 
construction activity at Milliken Station somehow make March 1995 
— the target for the wet limestone scrubber to begin removing up to 
98 percent of Milliken’s sulfur dioxide emissions — seem much 
closer than it did even a few months ago. 


18440 (CONF-9309152—Vol.2, pp. 881-896) Defining utility 
trace substance emissions and risks. Torrens, |.M. (Electric 
Power Research Institute, Palo Alto, CA (United States)). USDOE, 
Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. From 2. annual clean 
coal technology conference; Atlanta, GA (United States); 7-9 Sep 
1993. In Second annual clean coal technology conference: Pro- 
ceedings: Volume 2. 529p. Order Number DE94004378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An update is presented on the activities of EPRI and other orga- 
nizations, including DOE, aimed at improving the quality of 
available information on utility trace element emissions, control 
technologies and risks. Because of these efforts, the state of knowl- 
edge is advancing rapidly. The 1990 Clean Air Act Amendments 
aim to reduce emissions of 189 substances that they designate as 
hazardous air pollutants - commonly called air toxics. The more 
neutral term “trace substances” is used in this paper, since most 
are emitted in extremely low concentrations from utility stacks. The 
degree of toxicity or hazard at these concentrations is subject to 
considerable uncertainty, and clarifying this is one of the objectives 
of the work in progress. The most clear and urgent need emanating 
from the CAAA has been to obtain reliable information on which of 
the substances on the CAAA list are emitted from different types of 
power plants - in what amounts, what risks they pose, how much is 
removed by today’s pollution control equipment. EPRI is address- 
ing the issue on several fronts, e.g.; developing a data base and 
tools that will enable utilities to estimate emissions levels from their 
power facilities, given the types of fuels burned and plant charac- 
teristics; developing a better understanding of how emissions are 
transported and transformed before they encounter humans and 
ecological systems; and assessing the risk to public health and the 
environment posed by utility releases of these substances. 


18441 (CONF-9309152—Vol.2, pp. 897-910) NOx control ac- 
complishments and future challenges for coal-fired boilers. 
Eskinazi, D. (Electric Power Research Institute, Washington, DC 
(United States)). USDOE, Washington, DC (United States); South- 
ern States Energy Board, Atlanta, GA (United States). 9 Sep 1993. 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. In Second annual ciean coal tech- 
nology conference: Proceedings: Volume 2. 529p. Order Number 
DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

Nitrogen oxide (NO,) control strategies and challenges for fossil- 
fuel power plants are outlined. The following topics are described: 
US laws on environmental protection; US coal-fired generating ca- 
pacity; retrofit NO, controls for coal-fired boilers; low NO, cell 
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burner; NO, compliance planning; retrofit NO, controls for 
coal-fired boilers; emerging NO, issues; regulatory; strategic; tech- 
nology and cost. 


18442 (CONF-9309152—Vol.2, pp. 961-967) Clean coal tech- 
nologies and global climate change. Long, R.S. (Global Climate 
Coalition, Washington, DC (United States)). USDOE, Washington, 
DC (United States); Southern States Energy Board, Atlanta, GA 
(United States). 9 Sep 1993. From 2. annual clean coal technology 
conference; Atlanta, GA (United States); 7-9 Sep 1993. In Second 
annual clean coal technology conference: Proceedings: Volume 2. 
529p. Order Number DE94004378. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The role for Clean Coal Technologies is discussed in the context 
of the global climate change debate. Global climate change is, of 
course as the name implies, a global issue. This clearly distin- 
guishes this issue from acid rain or ozone non-attainment, which 
are regional in nature. Therefore, the issue requires a global per- 
spective, one that looks at the issue not just from a US policy 
standpoint but from an international policy view. This includes the 
positions of other individual nations, trading blocks, common inter- 
est groups, and the evoiving United Nations bureaucracy. It is 
assumed that as the global economy continues to grow, energy 
demand will also grow. With growth in economic activity and 
energy use, will come growth in worldwide greenhouse gas emis- 
sions, including growth in carbon dioxide (CO2) emissions. Much of 
this growth will occur in developing economies which intend to fuel 
their growth with coal-fired power, especially China and India. Two 
basic premises which set out the boundaries of this topic are pre- 
sented. First, there is the premise that global climate change is 
occurring, or is about to occur, and that governments must do 
something to mitigate the causes of climate change. Although this 
premise is highly rebuttable, and not based on scientific certainty, 
political science has driven it to the forefront of the debate. Second 
is the premise that advanced combustion CCTs, with their higher 
efficiencies, will result in lower CO2 emissions, and hence lessen 
any contribution of greater coal use to potential global climate 
change. This promise is demonstrably true. This discussion fo- 
cuses on recent and emerging public sector policy actions, which 
may in large part establish a new framework in which the private 
sector will find new challenges and new opportunities. 


18443 (CONF-940632-11) Toxic emissions from a cyclone 
burner boiler with an ESP and with the SNOX demonstration 
and from a pulverized coal burner boiler with an ESP/wet flue 
gas desulfurization system. Sverdrup, G.M. (Battelle, Columbus, 
OH (United States)); Riggs, K.B.; Kelly, T.J.; Barrett, R.E.; Peltier, 
R.G.; Cooper, J.A. Battelle, Columbus, OH (United States). [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC93251. From Annual meeting and exhibition of 
the Air and Waste Management Association; Cincinnati, OH 
(United States); 19-24 Jun 1994. Order Number DE94010272. 
Source: OSTI; NTIS; GPO Dep. 

Emission factors for VOC and aldehydes, dioxins/furans, and 
PAH/SVOC are presented in Tables 6-8, respectively. Each table 
includes results for Coal Creek, Niles Boiler, and the SNOX pro- 
cess. As shown in Table 6, benzene and toluene were measured in 
the Coal Creek, Niles Boiler, and SNOX stack emissions in highly 
variable concentrations. Over 90 percent of the VOC analyzed 
were not detected in the stack gases, and the emission factor for 
these VOC ranges from 1.1 to 1.4 yo/MJ for the three systems. 
Emission factors for the four aldehydes that were measured range 
from 0.47 to 31 pyg/MJ for Coal Creek, 1.7 to 38 yg/MJ for the 
Niles Boiler, and 3.6 to 167 yg/MJ for the SNOX process. Ac- 
etaldehyde is at the highest concentration of the four aldehydes in 
all three units, a finding which is consistent with previous work. 
Dioxin/furan emission factors are provided in Table 7. Emission, 
factors for these compounds range from 0.40 to 6.51 pg/MJ for 
Coal Creek and 0.45 to 8.14 pg/MJ for the Niles Boiler. 
Dioxins/furans were not determined in the SNOX pro- 
cess. The compounds 1,2,3,4,6,7,8heptachlorodibenzo-p-dioxin, 
octachlorodibenzo-p-dioxin, and 2,3,7,8-tetrachlorodibenzofuran 
were detected in both units. The predominance of these species in 
high SO2 environments has been previously observed. All other 
2,3,7,8 substituted dioxin/furan isomers listed in Table 8 were not 
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detected in either unit. Table 8 lists the emission factors for PAH/ 
SVOC. Emission factors range from 0.3 to 233 ng/MJ for Coal 
Creek, 0.5 to 273 ng/MJ for the Niles Boiler, and 0.3 to 130 ng/MJ 
for the SNOX process. Acetophenone is at the highest concentra- 
tion of the PAH/SVOC in all three units. Naphthalene, dibenzofuran, 
phenanthrene, and fluoranthene are also present at relatively high 
concentrations in comparison to the other PAH/SVOC. 


18444 (DOE/FTR-94009397) Poland’s Clean Fossil Fuels 
and Energy Efficiency Program: Foreign trip report, February 
14-24, 1994. Gyorke, D.F.; Mundorf, W.R. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1994]. 18p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94009397. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Douglas F. Gyorke (US Department of Energy/Pittsburgh Energy 
Technology Center; 412/892-6173) and William R. Mundorf (US 
Department of Energy/Pittsburgh Energy Technology Center; 412/ 
892-4483) visited Krakow, Poland, on February 14-24, 1994. The 
purposes of this visit were to review progress and plan future 
efforts of the Brookhaven National Laboratory and their Polish sub- 
contractors in the Krakow Clean Fossil Fuels and Energy Efficiency 
Program, and answer questions from Polish team members to pro- 
jects recently selected for award in the Program. Also participating 
in the visit were Thomas Butcher and Barbara Pierce of 
Brookhaven National Laboratory. The trip report for the 
Brookhaven National Laboratory participants will be filed separately 
from this report. The itinerary of this trip is given in Attachment A. 


18445 (DOE/MC/25140-3555) Hot gas cleanup test facility 
for gasification and pressurized combustion: Quarterly techni- 
cal progress report, October 1-December 31, 1992. Southern 
Co. Services, Inc., Birmingham, AL (United States). [1992]. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC25140. Order Number DE94004232. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate hot gas particle con- 
tro] technologies using coal-derived gas streams. This will entail 
the design, construction, installation, and use of a flexible test facil- 
ity which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scale-up of particulate control systems to commercial size. The 
conceptual design of the facility was extended to include a within 
scope, phased expansion of the existing Hot Gas Cleanup Test Fa- 
cility Cooperative Agreement to also address systems integration 
issues of hot particulate removai in advanced coal-based power 
generation systems. This expansion included the consideration of 
the following modules at the test facility in addition to the existing 
Transport Reactor gas source and Hot Gas Cleanup Units: Car- 
bonizer/Pressurized Circulating Fluidized Bed Gas Source; Hot 
Gas Cleanup Units to mate to all gas streams; Combustion Gas 
Turbine; and Fuel Cell and associated gas treatment. This expan- 
sion to the Hot Gas Cleanup Test Facility is herein referred to as 
the Power Systems Development Facility (PSDF). The major em- 


phasis during this reporting period was continuing the detailed 
design of the facility. 


18446 (DOE/METC/C-—94/7105) Premixed burner studies of 
NO, formation and control. Casleton, K.H. (Department of En- 
ergy, Morgantown, WV (United States). Morgantown Energy 
Technology Center); Straub, D.L.; Moran, C.; Stephens, J.W. De- 
partment of Energy, Morgantown, WV (United States). Morgantown 
Energy Technology Center. [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-930893-36: Joint contrac- 
tors meeting on advanced turbine systems, fuel cells and coal-fired 
heat, Morgantown, WV (United States), 3-5 Aug 1993). Order 
Number DE94002976. Source: OSTI; NTIS; GPO Dep. 

One of the primary reasons for using this type of premixed, flat 
flame burner is that it is essentially one-dimensional (1-D), i.e., that 
important parameters such as temperature are nearly constant in 
regions near the central vertical axis of the burner for a fixed 
height above the burner surface. As a result of this 1-D nature, 
computer codes such as Sandia National Laboratory’s PREMIX 
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can be used to model the important chemical interactions involved 
in the combustion processes. These predictions can be compared 
with experimental measurements to gain valuable insight into the 
formation of nitrogen oxides. The bulk of the burner experiments 
performed to date have been focussed primarily toward characteri- 
zation of burner and the sample extraction and analysis system. All 
experiments thus far have been for methane/air flames at one 
atmosphere pressure. Figure 2 shows the burner centerline tem- 
perature profile for an equivalence ratio of ® = 0.87. The sharp 
peak in temperature near 0.3 cm corresponds to the luminous 
zone of the flame. The high temperature in the luminous zone 
shows an abrupt decay with increasing height above the burner. 
The temperature gradient in the non-luminous post-flame zone is 
much smaller, approximately 2.5°C decrease in temperature for 
each millimeter increase in height over the range of 1.3 to 4 cm 
above the burner. Radial temperature profiles have also been mea- 
sured to assess the onedimensional nature of this burner. 


18447 (DOE/PC/79796-T36) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 26, Jan- 
uary 1—March 31, 1994. Energy and Environmental Research 
Corp., Irvine, CA (United States). 15 Apr 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE94011153. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. Work on a 
third unit, wall fired, has been stopped because of funding limita- 
tions. The specific objectives are to demonstrate reductions of 60 
percent in NO, and 50 percent in SOx, emissions, by a combina- 
tion of two developed technologies, gas reburning (GR) and 
sorbent injection (SI). With GR, about 80-85 percent of the coal 
fuel is fired in the primary combustion zone. The balance of the 


fuel is added downstream as natural gas to create a slightly fuel 
rich environment in which NO, is converted to No. The combustion 
process is completed by overfire air addition. SO, emissions are 
reduced by injecting dry sorbents (usually calcium based) into the 
upper furnace. The sorbents trap SO, as solid sulfates that are 
collected in the particulate control device. This project is conducted 


in three phases at each site: (1) Design and Permitting, (2) 
Construction and Startup, and (3) Operation, Data Collection, Re- 
porting and Disposition. Phase Ill is now in progress at both sites. 
In phase Alll at Hennepin - Testing, Data Collection, Reporting and 
Disposition - Gas Reburning runs were made that indicate as high 
as 77% reduction in NO, emission using about 18% gas. Gas Re- 
burning - Sorbent Injection test results indicated as high as 62% 
reduction in SO2. These results are significantly higher than the 
project emission reduction goals of 60% NO, and 50% S0. and 
provided a wide safety margin for maintaining the 60% and 50% 
emission reductions during long term routine testing. A year of long 
term testing was completed in October 1992. 


18448 (DOE/PC/89653-T12) Measurement of chemical 
emissions under the influence of low-NO, combustion modifi- 
cations: Final report. Dismukes, E.B. Southern Research Inst., 
Birmingham, AL (United States). 8 Oct 1993. 225p. Sponsored by 
USDOE, Washington, DC (United States);Electric Power Research 
Inst. Palo Alto, CA (United States). DOE Contract FC22- 
90PC89653. Order Number DE94005038. Source: OSTI; NTIS; 
GPO Dep. 

Effect of low-NO, firing. There was no clear-cut effect on the 
emission of trace metals or acid gases. The data give marginal 
evidence for a decreased emission of Cr(VI), which would be a fa- 
vorable change but is not certain by any means. The effect on 
akiehydes and ketones cannot be stated because of the loss of 
samples for baseline conditions; no credible data on these com- 
pounds were obtained for baseline conditions. The change in 
volatile organics appeared to be a reduction in emissions, whereas 
that for semi-volatiles seemed to be an increase. Inasmuch as low- 
NO, firing is sometimes accompanied by large increases in the 
amount of unburned carbon in the ash, the result for semi-volatiles 





is more in line with expectation. Effect of the hot-side ESP. As indi- 
cated above, the hot-side ESP lowered trace-element emissions to 
the range roughly from 1 to 5% of the levels found in the inlet gas 
stream. Not surprisingly, the hot-side ESP had no measurable in- 
fluence on the emissions of SO,, HF, and HCI. Quite surprisingly, 
on the other hand, the ESP seemed to suppress the emission of 
certain organic substances. Suppression of the emission of 
formaldehyde is particularly difficult to explain. Presumably, the ap- 
parent disappearance of organics in the vapor state may be due in 
part to chemical changes at the high temperature of the ESP or in 
the corona regions, where ozone and other high-energy reactants 
are present. Perhaps chemical destruction was aided in the in- 
stance of semi-volatile compounds by relatively long residence 
times at high temperature while the compounds were adsorbed on 
ash particles in the hoppers. Effect of the cold-side ESP. Limited 
data with the cold-side ESP in operation made it difficult to detect 
any but the most emphatic effect of that ESP. No dramatic effect 
was seen. 


18449 (DOE/PC/89657-T3-Vol.2) Passamaquoddy technol- 
ogy recovery scrubber™: Volume 2, Final report: Appendices 
A-M. Passamaquoddy Technology, L.P., Portland, ME (United 
States). Feb 1994. 304p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89657. Order Number 
DE94011176. Source: OSTI; NTIS; GPO Dep. 

These appendices contain little text. Mostly they involve miscella- 
neous tabulated information related to the materials recovery 
scrubber, e.g. concentration of sulfur dioxide and nitrogen oxides in 
the flue gas, coal analysis, emission monitoring proposals, certifi- 
cation tests, gas calibration certification, inspection check list, time 
dependence of emissions, sulfur dioxide removal efficiency, etc. 


18450 (DOE/PC/89779-T8) Comparison of lime and iron 
oxide for high temperature sulfur removal: Final technical 
report, September 1, 1989-December 31, 1991. Reid, K.J.; Hep- 
worth, M.T.; Reindl, W. Minnesota Univ., Minneapolis, MN (United 
States). Dept. of Civil and Mineral Engineering. [1994]. 63p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89779. Order Number DE94010724. Source: OSTI; 
NTIS; GPO Dep. 

Slagging combustors with injected lime or limestone are being 
considered as replacements for conventional coal burners. They 
have advantages in that they can be staged to reduce NOx and 
SO, emissions. Lime and limestone are the currently preferred 
sorbent materials but iron oxide, as an alternative to lime or lime- 
stone may be effective not only as a desulfurization agent, but, 
under the right conditions of oxygen potential, it can act as a flux 
to produce a glassy slag. This glassy slag should be dense and 
environmentally inert. This project aimed to compare the sorption 
characteristic of lime and iron based sorbents in a novel double 
vortex combustor. The first phase of the project was the design in- 
stallation and commissioning of the combustor test rig following 
which sorbent test work could be carried out. Due to a variety of 
unknown factors in the combustor design/performance characteris- 
tics, it was not possible to complete all aspects of the sorbent test 
work as originally planned. A considerable amount of experience 
has been gained in the operation of the combustor and in under- 
standing the importance of key design factors. It was found that a 
narrow conical design for the combustor body gave significant im- 
provement in combustion performance and in solids entrainment 
compared to a cylindrical form. Tests with a glass combustor were 
used extensively to obtain visual insights into flame flow patterns, 
structural stability and general operating characteristics. Due to 
time pressure and termination of the project no material balance 
was possible on the final sulfur run. Visual examination of the 
solids product did however, indicate that surface modification of the 
taconite particles had occurred and that an Fe-O-S phase had 
formed. The project has stimulated the interest of the local power 


utilities and it is planned to move the system to a local power plant 
for continuing test work. 


18451 (DOE/PC/90285-T12) Synergistic capture mecha- 
nisms for alkali and sulfur species from combustion: Final 
report. Peterson, T.W.; Shadman, F.; Wendt, J.O.L.; Mwabe, P.O. 
Arizona Univ., Tucson, AZ (United States). Dept. of Chemical Engi- 
neering. 1 Feb 1994. 199p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG22-90PC90285. Order Num- 
ber DE94011561. Source: OSTI; NTIS; GPO Dep. 

Experimental work was carried out on a 17 kW, 600 cm long, 
gas laboratory combustor, to investigate the post flame reactive 
capture of alkali species by kaolinite. Emphasis was on alkali/ 
sorbent interactions occurring in flue gas at temperatures above 
the alkali dewpoint and on the formation of water insoluble reaction 
products. Time-temperature studies were carried out by injecting 
kaolinite at different axial points along the combustor. The effect of 
chlorine and sulfur on alkali capture was investigated by doping the 
flame with SOz and Clo gases to simulate coal flame environments. 
Particle time and temperature history was kept as close as possi- 
ble to that which would ordinarily be found in a practical boiler. 
Experiments designed to extract apparent initial reaction rates were 
carried using a narrow range, 1-2 um modal size sorbent, while, a 
coarse, multi size sorbent was used to investigate the governing 
transport mechanisms. The capture reaction has been proposed to 
be between alkali hydroxide and activated kaolinite, and remains so 
in the presence of sulfur and chlorine. The presence of sulfur re- 
duces sodium capture by under 10% at 1300°C. Larger reductions 
at lower temperatures are attributed to the elevated dewpoint of 
sodium (~850°C) with subsequent reduction in sorbent residence 
time in the alkali gas phase domain. Chlorine reduces sodium cap- 
ture by 30% across the temperature range covered by the present 
experiments. This result has been linked to thermodynamic equilib- 
ria between sodium hydroxide, sodium chloride and water. 


18452 (DOE/PC/90361—-T13) Catalytic fabric filtration for si- 
multaneous NO, and particulate control: Quarterly technical 
progress report, October 1—December 31, 1993. Weber, G.F.; 
Ness, S.R.; Schelkoph, G.L. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. Jan 
1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90361. Order Number 
DE94010274. Source: OSTI; NTIS; GPO Dep. 

The EERC approach to meeting the program objective involves 
the development of a CFF for simultaneous NO. and particulate 
control. The idea of applying either a permanent or throwaway cat- 
alyst to a high-temperature fabric filter for NO. control is not new 
(1-4). However, advances at OCF have shown that a high-activity 
catalyst can be applied to a high-temperature woven glass cloth, 
resulting in a fabric filter material that can operate at temperatures 
higher than commercially available, coated glass fabric. The NO. is 
removed by catalytic reduction with ammonia to form nitrogen and 
water. The catalyst employed at this time is vanadium-titanium, but 
the exact catalyst composition and the unique method of applying 
the catalyst to high-temperature glass fabric are the property of 
OCF (5). Other catalyst options are being evaluated by OCF in or- 
der to improve catalyst performance and minimize catalyst cost. 
Bench-scale experimental results have shown that over 90% NO. 
removal can be achieved, that the catalyst-coated fabric has 
promising self-abrasion characteristics, and that the potential exists 
for substantially reduced cost compared to conventional SCR and 
fabric filtration technologies (6,7). However, development of the 
technology required further evaluation of air-to-cloth ratio effects, 
ammonia slip, SOz oxidation to SOs, temperature cycling, catalyst- 
coated fabric preparation, fuel impacts, fabric cleaning (reverse-gas 
versus pulse-jet), catalyst life (poisoning and resistance to erosion), 
and filter performance/life (particulate control, differential pressure, 
and durability). 


18453 (DOE/PC/90364-T7) Flue gas conditioning for im- 
proved particle collection in electrostatic precipitators: 
Second topical report, Results of bench-scaile screening of ad- 
ditives. Durham, M.D. ADA Technologies, Inc., Englewood, CO 
(United States). 13 Aug 1993. 67p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-91PC90364. 
(ADA-4300-93-T2). Order Number DE94004547. Source: OSTI; 
NTIS; GPO Dep. 

ADA Technologies, Inc. (ADA) has completed the bench-scale 
testing phase of a program to evaluate additives that will improve 
the collection of fine particles in electrostatic precipitators (ESPs). 
A bench-scale ESP was installed at the Consolidation Coal Com- 
pany (CONSOL) combustion research and development facility in 
Library, PA in order to conduct the evaluation. During a two-week 
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test, four candidate additives were injected into the flue gas ahead 
of a 100 acfm ESP to determine the effect on fly ash collectability. 
Two additives were found to reduce the emissions from the ESP. 
Additives “C” and “D” performed better than initially anticipated — 
reducing emissions initially by 17%. Emissions were reduced by 
27% after the ESP was modified by the installation of baffles to 
minimize sneakage. In addition to the measured improvements in 
performance, no detrimental effects (i.e., electrode fouling) were 
observed in the operation of the ESP during the testing. The mea- 
sures of success identified for the bench-scale phase of the 
program have been surpassed. Since the additives will affect only 
non-rapping reentrainment particle losses, it is expected that an 
even greater improvement in particle collection will be observed in 
larger-scale ESPs. Therefore, positive results are anticipated 
during the pilot-scale phase of the program and during a future full- 
scale demonstration test. A preliminary economic analysis was 
performed to evaluate the cost of the additive process and to com- 
pare its costs against alternative means for reducing emissions 
from ESPs. The results show that conditioning with additive C at a 
rate of 0.05% (wt. additive to wt. fly ash) is much less expensive 
than adding new ESP capacity, and more cost competitive than ex- 
isting chemical conditioning processes. Preliminary chemical 
analysis of conditioned fly ash shows that it passes the Toxicity 
Characteristic Leaching Procedure criteria. 


18454 (DOE/PC/90364—T8) Flue gas conditioning for im- 
proved particle collection in electrostatic precipitators: 
Quarterly technical report, October 1—December 31, 1993. 
Durham, M.D.; Baldrey, K.E. ADA Technologies, Inc., Englewood, 
CO (United States). 12 Jan 1994. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC90364. 
(ADA-—4300-93-Q4). Order Number DE94010255. Source: OSTI; 
NTIS; GPO Dep. 

The initial pilot-scale testing of two additives was completed at 
CONSOL's research coal combustor. The results and conclusions 
from this test series and subsequent analysis of the data are pre- 
sented in this report. Table 1 summarizes the conditions tested. 
During the tests, the research combustor was firing a medium- 
sulfur coal. The combustor had recently been retrofitted with 
low-NOx burners for a DOE Clean Coal test program. Operation of 
the low-NOx burners required a reduced flow rate in the 
combustor, resulting in lower flow and velocity in the ESP. A com- 
prehensive baseline condition was tested, followed by initial 
screening runs for several additives. It was discovered that the fly- 
ash exhibited properties characteristic of a high-resistivity ash. 
in-situ measurements at the ESP inlet confirmed that the resistivity 
was in the 10'° — 10'? ohm-cm range. In addition, the ESP plate 
rappers were not able to remove ash buildup on the first section 
during normal operation. Power off rapping was_ periodically 
required to fully clean the plates; this is a clear indication of high- 
resistivity conditions. Since the major benefit of ESP additives will 
be to reduce reentrainment at low to midrange resistivity, this oper- 
ating condition was undesirable for performance testing. It was 
decided to continue the program with SO; conditioning of the flue 
gas to reduce particle resistivity. It was also decided to operate 
with two rather than three electrical fields energized. By reducing 
the ESP collection area, it was hoped that it would be easier to 
measure changes in ESP performance and to see an immediate 
indication of the effectiveness Of SO3 conditioning. The ESP was 
reconfigured with two electrical sections energized and SO, condi- 
tioning at a rate of approximately 20 ppM. An additional baseline 
was run, followed by extended tests with two additives referred to 
in this report as Additive “C” and Additive “D.” 


18455 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 14, January 1, 1994—March 31, 1994. En- 
ergy and Environmental Research Corp., Irvine, CA (United 
States). 15 Apr 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States);Gas Research Inst. Chicago, IL (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract FC22-91PC90547. Order Number 
DE94011152. Source: OSTI; NTIS; GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 


(DOE/PC/90547—-T14) Evaluation of gas-reburning 
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emission of oxides of nitrogen (NOx), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and Low NO, 
Burners (GR-LNB) for NO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990's 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental im- 
pacts such as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmentally acceptable 
manner. Phase Ill of the project was approved and commenced on 
April 15, 1992. Phase Ill activities during this reporting period in- 
volved the continuation of long term testing and the extension of 
the program through 6-30-95. Additional funds were also allocated 
and changes in the workscope of Phase Ill were made to include 
Gas Reburning System Enhancements. 


18456 (DOE/PC/90548-T12) LIFAC Sorbent Injection Desul- 
furization Demonstration Project: Quarterly report No. 13, 
October 1993—-December 1993. LIFAC North America, Inc., Pitts- 
burgh, PA (United States); ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States); Tampella Power, Marietta, GA (United States). 
[1994]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90548. Order Number 
DE94011145. Source: OSTI; NTIS; GPO Dep. 

In Dec 1989, the U.S. Department of Energy selected 13 
projects for funding under the Federal Clean Coal Technology Pro- 
gram (Round Ill). One of the projects selected was the project 
sponsored by LIFAC North America, (LIFAC NA), titled “LIFAC Sor- 
bent Injection Desulfurization Demonstration Project.” The host site 
for this $22 million, three-phase project is Richmond Power and 
Light’s Whitewater Valley Unit No. 2 in Richmond, Indiana. The LI- 
FAC technology uses upper-furnace limestone injection with 
patented humidification of the flue gas to remove 75-85% of the 
sulfur dioxide (SOz) in the flue gas. In November 1990, after a ten 
month negotiation period, LIFAC NA and the U.S. DOE entered 
into a Cooperative Agreement for the design, construction, and 
demonstration of the LIFAC system. This report is the thirteenth 
Technical Progress Report covering the period October 1, 1993 
through the end of December 1993. Due to the power plant’s 
planned outage in March 1991, and the time needed for engineer- 
ing, design and procurement of critical equipment, DOE and LIFAC 
NA agreed to execute the Design Phase of the project in Aug 
1990, with DOE funding contingent upon final signing of the Coop- 
erative Agreement. 


18457 (DOE/PC/91293-8) Direct catalytic decomposition of 
nitric oxide: Quarterly technical progress report No. 8, July— 
September 1993. Flytzani-Stephanopoulos, M.; Sarofim, A.F.; 
Zhang, Yanping. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemical Engineering. [1993]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91293. Order Number DE94005025. Source: OSTI; 
NTIS; GPO Dep. 

Six Cu-ZSM-5 catalysts with different Cu exchange levels were 
prepared according to our earlier reports. Experimental tests have 
suggested that the active sites of Cu-ZSM-5 catalysts for nitric ox- 
ide decomposition are square planar four-coordinated Cu?+ 
cations. Conversion of NO into No and Op increases linearly with 
the amount of square planar four-coordinated Cu*+, and the turn 
over frequency of the NO decomposition over the catalysts is not 
sensitive to total Cu ion-exchanged levels in Cu-ZSM-5 catalysts at 
the same experimental conditions. Cocation promoter effect in 
metal ion modified Cu-ZSM-5 catalyst is discussed in terms of 
higher turn over frequency of NO decomposition than that for Cu- 
ZSM-5 with the same amount of Cu exchange level. Parent ZSM-5 
zeolites were dealuminated after they had been treated in a 
gaseous mixture of 20%H20-4%O2-He at 750°C for 20 hours. Cu 
exchange process and BET measurements showed that the dealu- 
minated ZSM-5 materials had only 15% of Cu exchange capacity 
and negligible micropore volume. 


18458 (DOE/PC/91343-T3) IGR NO,/SO, control technol- 
ogy: [Quarterly] report, July 1, 1993-September 30, 1993. IGR 
Enterprises, Inc., Cleveland, OH (United States). [1993]. 21p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91343. Order Number DE94010301. Source: 
OSTI; NTIS; GPO Dep. 

During the term of this report substantial progress was made in 
two areas critical to the IGR NOx/SOx control technology. First, an 
acceptable methodology was developed for the preparation of the 
selective electrocatalysts required for NOx/SOx destruction. Sec- 
ond, a clear and reproducible destruction of both SOx and NOx 
was achieved in separate tests using electrocatalysts prepared by 
the current methodology. 


18459 (DOE/PC/91343-T4) IGR NO,/SO, control technol 
ogy: Quarterly report, October 1, 1993-December 31, 1993. 
IGR Enterprises, Inc., Cleveland, OH (United States). [1994]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91343. Order Number DE94010302. Source: 
OSTI; NTIS; GPO Dep. 

During the fourth quarter of 1993, substantial progress was 
made in several key areas of the IGR NO,/SO, control technology. 
First, additional work was conducted on the development of the se- 
lective electrocatalysts required for NO,/SO, destruction. Secondly, 
NO, destruction was achieved in separate tests using electrocata- 
lysts prepared by the above methods. In a third work area 
alternative electrode materials were investigated to control the sin- 
tering and dewetting observed with porous thin Au films. Finally an 
additional solid oxide electrolyte formulation was preliminary tested. 
This new formulation has a much higher electrical conductivity, 
which should improve the electrical efficiency of the technology. 


18460 (DOE/PC/91344-T7) Advanced separation technol 
ogy for flue gas cleanup: Quarterly technical report No. 7, 
[October-December 1993]. Bhown, A.S. (SRI International, Menlo 
Park, CA (United States)); Alvarado, D.; Stearns, P.; Ventura, S.; 
Sirkar, K.K.; Majumdar, S.; Bhaumick, D. SRI International, Menio 
Park, CA (United States). Feb 1994. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91344. 
Order Number DE94010277. Source: OSTI; NTIS; GPO Dep. 

During the third quarter of 1993, we continued work on Tasks 2, 
3, 4, 5, and 6. In Task 2, we tested the NO, sorption capacity of 
Fe(Il)-EDTA and five new SRl-synthesized compounds. We also 
made a comparison of all the tests so far and have selected two 
compounds as the leading candidates. In Task 3, we electrochemi- 
cally converted FE(IIl) phthalocyanine to its Fe(Il) analog and 
synthesized several metal phthalocyanine compounds. In Task 4, 
we evaluated 200-fiber HFC modules for SO. removal with water 
and solutions of NagSO3. We also connected this HFC unit to the 
liquor regenerating HFC unit described in Task 6. We continue to 
observe 95-100% SO. removal. in Task 5, we calculated the over- 
all mass transfer coefficients of earlier Fe(il)-EDTA runs for 
scrubbing NO,. We also obtained a new module from Hoechst- 
Celanese and began its characterization. In Task 6, we 
demonstrated that the spent liquor from Task 4 can be regenerated 
using a second HFC. The spent liquor was regenerating using 
DMA with initial recovery of SO2 up to 52%. 


18461 (DOE/PC/91346-5) Development of the integrated 
environmental control model: Cost models of selective cat- 
alytic reduction (SCR) NO, control systems: Quarterly 
progress report, October-December 1993. Frey, H.C.; Rubin, 
E.S. Carnegie-Mellon Univ., Pittsburgh, PA (United States). Center 
for Energy and Environmental Studies. 31 Jan 1994. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC91346. Order Number DE94010265. Source: OSTI; 
NTIS; GPO Dep. 

Selective catalytic reduction (SCR) is a process for the post- 
combustion removal of NO, from the flue gas of fossil-fuel-fired 
power plants. SCR is capable of NO, reduction efficiencies of up to 
80 or 90 percent. SCR technology has been applied for treatment 
of flue gases from a variety of emission sources, including natural 
gas- and oil-fired gas turbines, process steam boilers in refineries, 
and coal-fired power plants. SCR applications to coal-fired power 
plants have occurred in Japan and Germany. Full-scale SCR sys- 
tems have not been applied to coal-fired power plants in the U.S., 
although there have been small-scale demonstration projects. In- 
creasingly strict NO, control requirements are being imposed by 
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various state and local regulatory agencies in the U.S. These re- 
quirements may lead to U.S. SCR applications, particularly for 
plants burning low sulfur coals (Robie et al.). Furthermore, implicit 
in Title IV of the 1990 Clean Air Act Amendment is a national NO, 
emission reduction of 2 million tons per year. Thus, there may be 
other incentives to adapt SCR technology more generally to U.S. 
coal-fired power plants with varying coal sulfur contents. However, 
concern remains over the applicability of SCR technology to U.S. 
plants burning high sulfur coals or coals with significantly different 
fly ash characteristics than those burned in Germany and Japan. 
There is also concern regarding the application of SCR to peaking 
units due to potential startup and shutdown problems (Lowe et al.). 
In this report, new capital cost models of two SCR systems are de- 
veloped. These are “hot-side high-dust” and “tail-end low-dust” 
options. In a previous quarterly report, performance models for 
these two systems were developed. 


18462 (DOE/PC/93214-T2) Separation of flue-gas scrubber 
sludge into marketable products: Second quarterly technical 
progress report, December 1, 1993—February 28, 1994 (Quarter 
No. 2). Kawatra, S.K.; Eisele, T.C. Michigan Technological Univ., 
Houghton, MI (United States). Dept. of Metallurgical and Materials 
Engineering. Mar 1994. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93214. Order Num- 
ber DE94011154. Source: OSTI; NTIS; GPO Dep. 

To reduce their sulfur emissions, many coal-fired electric power 
plants use wet flue-gas scrubbers. These scrubbers convert sulfur 
oxides into solid sulfate and sulfite sludge, which must then be dis- 
posed of This siudge is a result of reacting limestone with sulfur 
dioxide to precipitate calcium sulfite and calcium sulfate. It consists 
of calcium sulfite (CaSO3e0.5H20), gypsum (CaSO,4e2H20), and 
unreacted limestone (CaCOg3) or lime (Ca(OH)2), with miscella- 
neous objectionable impurities such as iron oxides; silica; and 
magnesium, sodium, and potassium oxides or salts. Currently, the 
only market for scrubber siudge is for manufacture of gypsum 
products, such as wallboard and plaster, and for cement. However, 
the quality of the raw sludge is often not high enough or consistent 
enough to satisfy manufacturers, and so the material is difficult to 
sell. This project is developing a process that can produce a high- 
quality calcium sulfite or gypsum product while keeping process 
costs low enough that the material produced will be competitive 
with that from other, more conventional sources. This purification 
will consist of minimal-reagent froth flotation, using the surface 
properties of the particles of unreacted limestone to remove them 
and their associated impurities from the material, leaving a purified 
gypsum or calcium sulfite product. The separated limestone will be 
a useful by-product, as it can be recycled to the scrubber, thus 
boosting the limestone utilization and improving process efficiency. 
Calcium sulfite will then be oxidized to gypsum, or separated as a 
salable product in its own right from sludges where it is present in 
sufficient quantity. The main product of the process will be either 
gypsum or calcium sulfite, depending on the characteristics of the 
sludge being processed. These products will be sufficiently pure to 
be easily marketed, rather that being landfilled. 


18463 (KFK-PEF—-116) Pulsed electrostatic precipitators to 
enhance dust precipitation. Miller, J. (Karlsruhe Univ. 
(T.H.) (Germany). inst. fuer Elektroenergiesysteme und 
Hochspannungstechnologie); Hinderer, A.; Schwab, AdJ. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Dec 1993. 92p. (in German). Sponsored by Land 
Baden-Wuerttemberg, Stuttgart (Germany);Commission of the Eu- 
ropean Communities, Brussels (Belgium). Contract PEF 89/008/3. 
Order Number DE94769144. Source: OSTI; NTIS (US Sales Only). 

Despite of good total collection efficiencies, precipitation of fine 
dust in electrostatic precipitators is still unsatisfying because of a 
collection minimum for particle sizes smaller than 10 um. Due to 
the dependency of submicron particle charging on electric field 
magnitude, fine-dust collection can be improved by pulsed ener- 
gization. This project deals with its influence on the collection of 
particles with sizes from 0.3 um to 10 um. In addition to theoretical 
considerations on charging and collection of fine particulates, frac- 
tional efficiency analyses have been realized with an optical 
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particle analyzer and two laboratory-scale precipitator modules. In- 
vestigations on basic relations between the electric parameters of 
pulsed power supplies and fractional efficiencies suggest pulse 
magnitudes close to the breakdown strength concomitant with a 
low arithmetic mean value of applied DC-levels in order to prevent 
back corona. Moreover, a numerical calculation method was devel- 
oped for electric field and space charge density simulation within 
precipitator gaps. The results of these investigations indicate not 
only options for the optimization of new, and retrofitting of older 
precipitator plants, but also suggest further topics for research and 
development towards even better electrostatic precipitator perfor- 
mance. (orig.). 64 figs., 43 refs. 


18464 (PNL-SA-22193-Vol.2, pp. 7.1-7.11) Advanced aero- 
gel materials for in-situ capture of waste gases from fossil 
fuel combustion. Attia, Y.A. (Attia Applied Sciences, Inc., Colum- 
bus, OH (United States)). Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. (CONF-930475—Vol.2: Waste stream 
minimization and utilization innovative concepts - an experimental 
technology exchange, Austin, TX (United States), 22-23 Apr 1993). 
In Proceedings of waste stream minimization and utilization innova- 
tive concepts: An experimental technology exchange: Volume 2, 
Industrial liquid waste processing, industrial gaseous waste pro- 
cessing. 73p. Order Number DE94007490. Source: OSTI; NTIS. 
Fossil fuels (coal, oil, and gas) are faced with an imminent threat 
unless feasible methods are developed to reduce the CO2, CO, 
SO2, and NO, emissions (greenhouse gases) produced by fossil 
fuel combustion. These gases are blamed for environmental prob- 
lems such as acid rain, global warming, and increased toxicity of 
breathing air (from CO emissions). Currently available commercial 
technologies for reducing SO, and NO, emissions from power 
plants are costly and produce hazardous wastes. The concept de- 
scribed in this paper uses advanced aerogel materials to capture 
gaseous wastes from fossil fuel combustion. Because, aerogels are 
typically highly porous and therefore have high surface area and 
low density, they can be prepared from various chemical composi- 
tions. These aerogels should be able to capture the greenhouse 
gases through both physical and chemical sorption mechanisms 
because their structures contain components such as CaO and 
MgO. Adsorption of greenhouse gases by aerogels has not been 
reported before. The proposed application of the aerogel sorbents 
is on the particulate-free gases; that is, ash, dust, and smoke par- 
ticulates will be filtered out first. Therefore, the dry solid gel-gas 
products should not constitute hazardous materials, but commer- 
cially reusable products. For example, in a power plant application, 
the aerogel sorbent will be placed after the particulate control sys- 
tem (electrostatic precipitator or baghouse). Preliminary test results 
indicate that: (1) aerogels can adsorb CO2 and SO» gases; (2) 
capture of these gases can be improved further by controlling the 
chemical composition, porosity, and pore sizes of aerogels, and 
the parameters of the adsorption process; and (3) similarly, the 


aerogels have the potential to capture other gases such as NO,, 
CO, CH,, and H,S. 


18465 (PNL-SA-22193-Vol.2, pp. 8.1-8.6) Direct sulfur re- 
covery during the regeneration of flue-gas sorbents. Little, R.C. 
(Sorbent Technologies Corporation, Twinsburg, OH (United 
States)); Nelson, S.G. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. (CONF-930475—Vol.2: Waste stream 
minimization and utilization innovative concepts - an experimental 
technology exchange, Austin, TX (United States), 22-23 Apr 1993). 
In Proceedings of waste stream minimization and utilization innova- 
tive concepts: An experimental technology exchange: Volume 2, 
Industrial liquid waste processing, industrial gaseous waste pro- 
cessing. 73p. Order Number DE94007490. Source: OSTI; NTIS. 
To comply with the 1990 Clean Air Act, facilities will produce 
tens of millions of tons of wastes annually from flue-gas desulfur- 
ization (FGD) systems that scrub SO, from coal-fired boilers. 
Some utilities will be forced to switch to lower-sulfur coals because 
of the costs and space needed to treat or dispose of these sulfate 
wastes. Regenerable FGD technologies, which produce no wastes, 
have been available for several years but have not experienced 
widespread commercial acceptance because of the high added 
costs to convert their concentrated regeneration off-gases to mar- 
ketable sulfur by-products. A new generation of regenerable 
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sorbent processes is now being developed to remove not only 
SO2, but some NO, and fine particulates as well. They could be- 
come even more economical if an inexpensive direct method were 
developed to convert to elemental sulfur the SO2 produced during 
the regeneration of the sorbents used in these processes. One 
such regenerable process, the MagSorbent process, is the basis 
for the concept described in this paper. Sorbtech researchers dis- 
covered that a sorbent consisting of a combination of two relatively 
inexpensive industrial minerals, vermiculite and magnesia (MgO), 
coukd be effectively used dry to remove SO2 and NO, from 
industrial flue gases. The focus of this concept is the further devel- 
opment of the MagSorbent process. Sorbtech is investigating the 
direct conversion of SO. to elemental sulfur. More specifically, the 
concept involves reacting a reducing gas, such as methane, with 
SO, released during the regeneration of a desulfurization sorbent. 
Sorbtech researchers devised four approaches to increase elemen- 
tal sulfur yields: (1) recycling the regeneration gas, (2) carrying out 
the regeneration reactions at elevated pressures, (3) using a new 
catalyst developed by the Research Triangle Institute (RTI), or (4) 
using a combination of these approaches. 


2005 Environmental Aspects 


18466 (BNL-49263) Study of combustion originated ash 
particles. Toeroek, S. (Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics); Faigel, G.; Osan, 
J.; Toeroek, B.; Jones, K.W.; Rivers, M.L.; Sutton, S.R.; Bajt, S. 
Brookhaven National Lab., Upton, NY (United States); Chicago 
Univ., IL (United States). [1993]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States);Hungarian National Scientific Re- 
search Foundation (Hungary);U.S.-Hungarian Science and 
Technology Joint Fund. DOE Contract AC02-76CH00016 ; FG02- 
92ER14244. Grant EAR90-15699. (CONF-9308179-2: 42. annual 
Denver x-ray conference, Denver, CO (United States), 2-6 Aug 
1993). Order Number DE94011730. Source: OSTI; NTIS; GPO 
Dep. 

We are engaged in a study of the ash produced by combustion 
of lignite in a 750-MW power station. The aim is to follow the trans- 
port of elements with Z> 16 from the mine, through: (a) the 
combustion process, (b) emission to the atmosphere or (c) deposi- 
tion in a land fill, (d) transport in the environment and (e) 
subsequent uptake by animals and humans. The resulting data will 
be used to estimate potential adverse impact on human health 
caused by operation of the power station. 


18467 (PNL-SA-22853) Air quality implications associated 
with the selection of power plants in the Pacific Northwest. 
Baechler, M.C.; Glantz, C.S.; Edelmen, P.C. Pacific Northwest 
Lab., Richland, WA (United States). Nov 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-931165-2: Conference on transbound- 
ary/international issues, Victoria (Canada), 8-10 Nov 1993). Order 
Number DE94004783. Source: OSTI; NTIS; INIS; GPO Dep. 

This assessment models emission inventories and pollutant 
emission rates for fossil fuel power plants. Ground-level air concen- 
tration of nitrogen oxides, sulfur dioxide and TSP are predicted. 
Pollutant deposition, non-acidic deposition, acidic deposition, ozone 
impacts, and visibility attenuation are considered. Human health ef- 
fects, wildlife effects, effects on plants and crops, and residual 
environmental impacts are estimated from predicted emissions. 


2007 Legislation and Regulations 
Refer also to citation(s) 18432 
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Refer also to citation(s) 18427, 18428, 18572, 18594, 18778, 
18779, 18795, 20594, 20599, 20607 





18468 (BfS-KT-6/93, pp. 141-145) The tasks of the em- 
ployer’s liability insurance association and their commitment 
in nuclear installations. Seitz, G. (Berufsgenossenschaft der Fein- 
mechanik und Elektrotechnik, Koeln (Germany)). Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Jul 1993. (In German). (CONF-9301142—: KT/KTA win- 
ter seminar: Nuclear engineering in the Federal Republic of 
Germany in 1993 - tasks, problems and prospects from the point of 
view of those concerned, Saizgitter (Germany), 28-29 Jan 1993). 
in Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned. 253p. Order 
Number DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

The employers liability insurance association in the field of preci- 
sion engineering and electrical engineering is the competent 
association for commitment in nuclear power plant. Their activities 
include advising and supervisory functions as well as training and 
other tasks for the purpose of accident prevention in the power 
plants, as are done in the all in all 800,000 industrial facilities liable 
to insurance by this association, covering well over 2 millions of in- 
sured persons. (orig./HP) 


18469 (IAEA-TECDOC—737, pp. 72-80) The state and 
problems of PSA for WWER plants. Shvirayev, Y.V. (Atomener- 
goprojekt, Moscow (Russian Federation)); Morozov, V.B.; 
Barsukov, A.F.; Tokmachev, G.V.; Derevyankin, A.A. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9209300—: Advances in reliability analysis and probabilistic safety 
assessment, Budapest (Hungary), 7-11 Sep 1992). In Advances in 
reliability analysis and probabilistic safety assessment for nuclear 
power reactors: Report of a technical committee meeting held in 
Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

In compliance with the current regulatory documents issued by 
the State Supervisory Authority of the Russian Federation PSAs 
shall be incorporated in the NPP design process. PSA results shall 
demonstrate that the estimated values of core damage frequencies 
and excessive releases do not exceed the set target values of 
1.0E-5 and 1.0E-7 per reactor/year, respectively. An excessive re- 
lease is a release that may require population evacuation from the 
areas located at certain distances from the site set in the NPP Sit- 
ing Rules. Thus NPP design shall incorporate level 2 PSA (with 
some elements of the third level) that shall define a complete vari- 
ety of possible NPP radiation incidents (when the set excessive 
release values are exceeded) and evaluate their frequencies of oc- 
currence, amounts and consequences (dose commitments). 
Consequently, a PSA is an integral part of a NPP design required 
for licensing. Moreover, presently PSAs along with deterministic 
analyses have become the main tool for decision-making in the 
field of safety improvement of the NPPs operating and being de- 
signed. 5 refs, 2 tabs. 


18470 (IAEA-TECDOC-—737, pp. 98-101) Living PSA-risk 
monitor: Current developments. Kafka, P. (Gesellschaft fuer 
Anlagen- und Reaktorsicherheit (GRS) mbH, Garching (Germany)). 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300-: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Aa- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the use of PSA model for various types of 
operational support. A distinction between Living PSA and Risk 
Monitor is highlighted. Some examples of such PSA applications 
are described. Specific requirements in the area of computerization 


are discussed in the context of Risk-Monitor tools. (author). 38 
refs, 1 fig. 


18471 (IAEA-TECDOC~737, pp. 124-128) Research activi- 
ties for probabilistic safety assessment at the Korea Atomic 
Energy Research institute. Kim Kilyoo (Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Reactor Safety As- 
sessment Dept.); Park Chang, K. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
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probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In Korea Atomic Energy Research Institute (KAERI), there are 
two kinds of activities in probabilistic safety assessment (PSA) 
area. One of them is PSA for Nuclear Power Plants (NPPs). Sev- 
eral Probabilistic Safety Assessments (PSAs) for NPPs under 
construction or in operation are carried out. The other activity is 
PSA methodology development. In this paper, the PSA methodol- 
ogy development activity is mainly introduced, especially for 
Level-1 PSA. (author). 5 figs, 1 tab. 


18472 (IAEA-TECDOC~737, pp. 139-145) Survey of German 
PSA investigations for nuclear power plants. Berg, H.P. (Bun- 
desamt fuer Strahlenschutz, Salzgitter (Germany)); Hauptmanns, 
U.; Herttrich, P.M. International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300-: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

One major topic of the Nuclear Regulatory Research Programme 
established by the supreme regulating authority is the probabilistic 
safety assessment (PSA) which constitutes at present an indis- 
pensable tool in the German nuclear safety work. Hence, for the 
further development of PSA a comprehensive research programme 
has been defined by BfS and BMU in 1991. The main issues of 
these activities are discussed, in particular the actual state of the 
German PSA-guideline and the supplementary chapters on special 
topics like human factors. (author). 3 tabs. 


18473 (IAEA-TECDOC—737, pp. 151-154) Status and future 
prospects of regulatory issues of PSA application in the 
Ukraine. Gromov, G. (Ukrainian State Committee for Nuclear and 
Radiation Safety, Kiev (Ukraine)). International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper briefly outlines probabilistic and quantitative criteria 
elaborated earlier in the USSR, which now are included in the 
safety regulations and standards in force in the Ukraine. Those 
regulations are valid until introduction of a new nuclear legislation 
and safety regulations in the Ukraine. 2 tabs. 


18474 (IAEA-TECDOC—737, pp. 155-159) Role of PSA in Ii- 
censing, regulation and design as applied in the Netherlands. 
Versteeg, M.F. (Nuclear Safety Dept., The Hague (Netherlands)). 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300—: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ad- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

A historical perspective of PSA applications in the Netherlands is 
provided in the paper. PSA programmes for existing NPPs are 
briefly overviewed. An information concerning future PSA activities 
is also provided. Regulatory guidance and pre-conditions related to 
PSA applications are discussed. Regulatory use of PSAs in licens- 
ing process is briefly described. Current PSA activities for new and 
advanced NPPs are also presented. (author). 6 refs. 


18475 (IAEA-TECDOC-—737, pp. 159-165) PSA software and 
utilization experience in reactor plant design. Samoilov, O.B. 
(OKB Mechanical Engineering, Nizhny Novgorod (Russian Federa- 
tion)); Frolov, E.V.; Bakhmetiev, A.M. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300—: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
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probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The report presents information concerning methodology and 
computer software used in PSA in the area of reactor plant design 
in OKB Mechanical Engineering, Russian Federation. Basic ele- 
ments of PSA modelling are described, including unacceptable 
plant state criteria, system reliability techniques, data assessment, 
dependency analysis and human reliability analysis. Information is 
also provided on computer software used in accident model quan- 
tification. Some practical PSA results related to AST-500 district 
heating plant are briefly presented. (author). 5 refs, 4 figs, 3 tabs. 


18476 (IAEA-TECDOC—737, pp. 204-212) Probabilistic anal- 
ysis of the interaction between allowed outage time and 
surveillance test interval requirements. Martorell, S. (Universi- 
dad Politecnica de Valencia, Valencia (Spain). Dept. de Ingenieria 
Quimica y Nuclear); Serradell, V.; Verdu, G.; Samanta, P. Interna- 
tional Aiomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300-: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ao- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the main results of the study on Allowed Out- 
age Time (AOT) and Surveillance Test Interval (STI) interactions. 
The presentation encompass with teh following parts: definition of 
AOT and STI interactions and their main reasons; quantification of 
interaction in terms of risk using PSA methods as a tool; approach 
for evaluating simultaneous AOT and STI modifications through 
their effects on the risk level; sensitivity analysis involving the main 
parameters; assessment of strategies for giving flexibility to the 
plant operation through simultaneous changes on AOT and STI, 
using the trade-off based risk criteria. 1 ref., 3 illustrations. 


18477 (IAEA-TECDOC-—737, pp. 250-259) Lessons learned 
in applying PSA technology to diverse risk management appli- 
cations. Fleming, K.N. (PLG, Inc., Newport Beach, CA (United 
States)). International Atomic Energy Agency, Vienna (Austria). Mar 
1994. (CONF-9209300—: Advances in reliability analysis and prob- 
abilistic safety assessment, Budapest (Hungary), 7-11 Sep 1992). 
In Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical committee 
meeting held in Budapest, 7-11 September 1992. 264p. Order 
Number DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

Brief overview of various PSAs performed by PLG, Inc., during 
the last two decades is given. Selected case studies in PSA appli- 
cations are presented. Broad number of specific applications are 
described. Information related to PSA scope and modelling require- 
ments is also given. The use of dynamic decision aids for plant 
operators is pointed out as one of the most promising new devel- 
opments. (author). 17 refs, 6 figs, 3 tabs. 


18478 (INIS-mf-13817) Computerized systems for high 
level information processing and decision making in the field 
of PSA. Kafka, P.; Kunitz, H. Gesellschaft fuer Reaktorsicherheit 
mbH (GRS), Garching (Germany). 1990. 31p. (CONF-9009548-: 2. 
international school on reliability and safety of NPP, Varna (Bul- 
garia), 10-15 Sep 1990). Order Number DE94622537. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A comprehensive review of Probabilistic Safety Assessment 
(PSA) related program packages is made. Three fields in method- 
ological succession are covered: plant modeling, data 
quantification procedures and decision-making support. Packages 
for fault tree construction and minimal cut sets evaluation are 
referred to and the performances of three of them: RALLY, OR- 
CHARD and SALP-PC, are discussed and compared. Notions on 
the raw data sources are presented and the Nuclear Computerized 
Library for Assessing Reactor Reliability (NUCLARR) is given as an 
example for data base management system generating PSA data. 
Aggregated risk models for support in safety assessment, plant op- 
eration and accident management (SARA, ESSM, PRISIM) are 
cited. Examples of systems supporting ‘living PSA’ (SAIS, SUPER- 
NET, LESSEPS 1300, NUPRA, SPSA) are given. The concluding 
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remarks outline the state-of-the-art developments of computerized 
systems for reliability analyses. 1 fig., 1 tab., 51 refs. (R.Ts). 


18479 (INIS-mf-13855) RASPLAV package. Russian 
Academy of Sciences, Moscow (Russian Federation). Inst. of Nu- 
clear Safety. 1990. 4p. (CONF-9009548-: 2. international school 
on reliability and safety of NPP, Varna (Bulgaria), 10-15 Sep 1990). 
Order Number DE94622538. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The RASPLAV package for investigation of post-accident mass 
transport and heat transfer processes is presented. The package 
performs three dimensional thermal conduction calculations in 
space nonuniform and temperature dependent conductivities and 
variable heat sources, taking into account phase transformations. 
The processes of free-moving bulk material, mixing of melting fuel 
due to advection and dissolution, and also evaporation/adsorption 
are modelled. Two-dimensional hydrodynamics with self-consistent 
heat transfer are also performed. The paper briefly traces the ways 
the solution procedures are carried out in the program package 
and outlines the major results of the simulation of reactor vessel 
melting after a core meltdown. The theoretical analysis and the cal- 
culations in this case were carried out in order to define the 
possibility of localization of the zone reminders. The interactions 
between the reminders and the concrete are simulated and evalua- 
tion of the interaction parameters is carried out. 4 refs. (R.Ts). 


18480 (STUK-YTO-TR-61) Regulatory decision making by 
decision analyses. Holmberg, J. (Technical Research Centre of 
Finland, Espoo (Finland). Lab. of Electrical and Automation Engi- 
neering); Pulkkinen, U. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). Nov 1993. 34p. Order Number 
DE94624678. Source: OSTI; NTIS; INIS. 

The Technical Research Centre of Finland (VTT) has studied 
with the Finnish Centre for Radiation and Nuclear Safety (STUK) 
the applicability of decision analytic approach to the treatment of 
nuclear safety related problems at the regulatory body. The role of 
probabilistic safety assessment (PSA) in decision making has also 
been discussed. In the study, inspectors from STUK exercised with 
a decision analytic approach by reoperationalizing two occurred 
and solved problems. The research scientist from VTT acted as 
systems analysts guiding the analysis process. The first case was 
related to a common cause failure phenomenon in solenoid valves 
controlling pneumatic valves important to safety of the plant. The 
problem of the regulatory body was to judge whether to allow con- 
tinued operation or to require more detailed inspections and in 
which time chedule the inspections should be done. The latter 
problem was to evaluate design changes of external electrical grid 
connections after a fire incident had revealed weakness in the sep- 
aration of electrical system. In both cases, the decision analysis 
was carried out several sessions in which decision makers, techni- 
cal experts as well as experts of decision analysis participated. A 
mublti-attribute value function was applied as a decision model so 
that attributes had to be defined to quantify the levels of achieve- 
ments of the objectives. The attributes included both indicators 
related to the level of operational safety of the plant such as core 
damage frequency given by PSA, and indicators related to the 
safety culture, i.e., how well the chosen option fits on the regula- 
tory policy. (24 refs., 6 figs., 9 tabs.). 
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Refer also to citation(s) 17948, 18181, 18274, 18275, 18520, 
18563, 18767, 18768, 18769, 18770, 18771, 18798, 18800, 18806 


18481 (ANL/RERTR/TM-18, pp. 212-218) Burnup determina- 
tion of LEU fuel at the SAPHIR reactor. Hammer, J. (Paul 
Scherrer Institute, Villigen (Switzerland)); Christen, R.; Chawla, R. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 





The burnup of 20 irradiated LEU fuel elements has been deter- 
mined as part of the annual series of reactivity-based burnup 
measurements at the SAPHIR reactor facility. It has ben shown 
that the target discharge burnup value of >60%, attained earlier 
with HEU fuel elements, can be easily reached with LEU fuel. This 
confirms - considering the much larger @°5U loading of the LEU el- 
ements - that a considerably greater, integral energy production 
(MWD) is being achieved with LEU fuel elements in SAPHir than 
with HEU. The accuracy of the reactivity method for burnup 
determination is estimated as ~+5%, and high-resolution gamma- 
spectroscopy measurements are being planned to provide an 
independent check on the validity of the current results. 


18482 (BfS-KT-6/93, pp. 69-86) The KTA nuclear safety 
rules. Principles of application of the rules for the recurrent 
satety inspection of nuclear power plant. Brosche, D. (Bayern- 
werk AG, Muenchen (Germany)). Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Fachbereich Kerntechnische Sicherheit. Jul 
1993. (In German). (CONF-9301142—: KT/KTA winter seminar: Nu- 
clear engineering in the Federal Republic of Germany in 1993 - 
tasks, problems and prospects from the point of view of those con- 
cerned, Salzgitter (Germany), 28-29 Jan 1993). In Nuclear 
technology in Germany in 1993: Tasks, problems, perspectives 
from the point of view of those concerned. 253p. Order Number 
DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper explains the goals and tasks of the recurrent safety 
inspection and the application of the KTA nuclear safety rules in 
validating the safety status of a plant, although a detailed compari- 
son on the basis of KTA safety rules is not possible in the given 
procedure. The purpose of applying the KTA rules to safety as- 
sessments is to check whether the substantial goals of prevention 
of accidents and engineered safety as laid down in the GRS safety 
concept have been achieved. The KKI-1 reactor is chosen as an 
example to show the application of KTA safety rules for the given 
purpose. (HP) 


18483 (IAEA-TECDOC-737, pp. 113-119) Internal event 
analysis for the Laguna Verde NPP: Core vulnerable sequence 
evaluation, applications and interface with containment analy- 
sis. Nunez, A. (Comision Nacional de Seguridad Nuclear y 
Salvaguardias, Mexico City (Mexico)); Huerta, A. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9209300—-: Advances in reliability analysis and probabilistic safety 
assessment, Budapest (Hungary), 7-11 Sep 1992). In Advances in 
reliability analysis and probabilistic safety assessment for nuclear 
power reactors: Report of a technical committee meeting held in 
Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we present the general methodology used to carry 
on the Internal Event Analysis for Laguna Verde Nuclear Power 
Plant (LVNPP), special emphasis was put on the method used to 
evaluate certain accident sequences. These sequences are the so 
called "core vulnerable” sequences and are the result of accident 
sequences where core cooling is working but the containment heat 
removal has failed. In order to preserve the containment integrity 
the operator is instructed by the emergency procedures to initiate 
the containment venting. Due to containment venting, a harsh envi- 
ronment will be generated in the reactor building and in some 
sequences in the turbine building. Simplified boolean equations 
were constructed for the emergency systems to evaluate the inter- 
actions between primary containment venting or failure and 
continued core cooling injection. The sequences considered in this 
work are the result of the internal event analysis for LVNPP that is 
under way by the Mexican Regulatory Agency. We briefly present 
some forseeable applications for the study and finally, we stress 
the importance of explicitly displayed and covered systems 
success and failure beyond successful containment venting or con- 
tainment failure to more easily perform the interface between PSA 
level 1 and level 2, and the subsequent containment response 
analysis. (author). 6 refs, 1 fig., 3 tabs. 


18484 (IAEA-TECDOC-737, pp. 192-199) Test strategies for 
standby diesel generators. Mankamo, T. (Avaplan Oy, Espoo 
(Finland)). International Atomic Energy Agency, Vienna (Austria). 
Mar 1994. (CONF-9209300—: Advances in reliability analysis and 
probabilistic safety assessment, Budapest (Hungary), 7-11 Sep 
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1992). In Advances in reliability analysis and probabilistic safety 
assessment for nuclear power reactors: Report of a technical com- 
mittee meeting held in Budapest, 7-11 September 1992. 264p. 
Order Number DE94624677. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Diesel generators (DG) have been selected as the object for a 
pilot study, with the aim to address plant specific defensive mea- 
sures against CCFs, and to generate representative CCF data 
which take into account such defences. As a part of this venture, 
the surveillance test arrangements were considered with special 
emphasis on the detection and removal of latent CCF mechanism. 
A comprehensive data base for the DGs of the Swedish plants and 
TVO Vil plant was collected and analysed in regard tot he CCF 
mechanism. 418 DG years were covered, including 49 monitored 
critical (shortly revealed), and 40 during DG operation. This data 
base was further supplemented with a closer interpretation of 
failure mode, and detectability by different test methods. The infor- 
mation provided a good basis in order to draw conclusions about 
the efficiency of different test types, and to evaluate test interval in- 
fluence and to compare alternative test strategies for a group of 
reductant DGs. (author). 11 refs, 6 figs, 3 tab. 


18485 (IAEA-TECDOC-—737, pp. 200-203) Stepwise ap- 
proach to risk-based technical specifications. Becerra, J.A. 
(Comision Nacional de Seguridad Nuclear y Salvaguardias, Mexico 
City (Mexico)); Delgado, J.L. International Atomic Energy Agency, 
Vienna (Austria). Mar 1994. (CONF-9209300-: Advances in relia- 
bility analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A PSA application program is being developed by the Mexican 
regulatory body (CNSNS) and the national utility (CFE) for the La- 
guna Verde NPP. Several alternatives have been selected for PSA 
application among them; importance prioritization, assessment of 
technical specifications, maintenance assessment and prioritization, 
risk configuration management and reliability focused maintenance. 
In this paper a number of specific applications are described by 
present examples of modifications on Laguna Verde Technical 
Specifications in allowed outage time (AOT’S) and surveillance test 
intervals (STI’S). The risk based allowed outage time and surveil- 
lance test intervals have been calculated for most important 
contributors to core melt frequency and categorized in three risk 
importance classes. Risk Class 1 contributors are significant risk 
contributors; Risk Class 2 contributors are moderate to marginal 
risk contributors and Risk Class 3 contributors are marginal to in- 
significant risk contributors. After categorizing contributors by risk 
classes several issues on safety and operation are being dis- 
cussed from probabilistic and deterministic point of view. Among 
these issues are; probabilistic safety criteria for risk classification; 
condition for granting extended AOT’s; surveillance frequency, 
wear-out and operational burden; shutdown as an option and risk 
increase; cumulative risk; and unbalance safety design. Implemen- 
tation of risk based surveillance test intervals and allowed outage 
times are not direct, but a structured program to review and poten- 
tially to modify current regulations and Technical Specifications. 
(author). 3 refs, 2 figs, 2 tabs. 


18486 (IAEA-TECDOC~737, pp. 230-234) Refuelling PSA for 
TVO Mi. Pesonen, J. (Teollisuuden Voima Oy (Finland)); Himanen, 
R.; Sjoevall, H.; Pyy, P. International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1994. (CONF-9209300—: Advances in reliability 
analysis and probabilistic safety assessment, Budapest (Hungary), 
7-11 Sep 1992). in Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The utility TVO is conducting a comprehensive PSA programme 
for its two 710 MWe BWRs. The programme was initiated by the 
utility in the year 1984, and the level 1 PSA was taken into living 
use in 1992 including internal transients, LOCAs and fires during 
power operation. In the year 1990 the utility decided to extend the 
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PSA study by the analysis of refuelling, shut down and start up. 
One reason for the decision was the good operating experience of 
both units. They have continuously exceeded 90 per cent annual 
capacity factor due to short and effective refuelling outages and 
suffered only a few unplanned shut downs. The Shut-down event 
PRA (SePRA) required development and application of new meth- 
ods because the human factors are the main contributor both to 
the initiating events and the loss of safety functions. The few stud- 
ies published were used as a starting point for SePRA. 8 refs, 2 
figs, 3 tabs. 


18487 (IAEA-TECDOC~—737, pp. 234-245) PSA applications 
on a Swedish BWR with the aid of risk spectrum. Sandstedt, J. 
(RELCON AB, Solna (Sweden)). International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300—: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes a part of the work conducted within the 
joint Nordic project "Safety Evaiuation, NKS/SIK-1". The project 
deals with Living-PSA (LPSA) and Safety Indicators. An LPSA 
model has been developed for the Oskarshamn 2 BWR, and the 
PSA software Risk Spectrum has been used to build the event tree 
and fault tree models and to perform all calculations. This LPSA 
model has been used in several different applications: Risk follow- 
up with the operating year 1987 as an example; evaluation of 
Allowed Outage Times (AOT) and comparison with existing Limit- 
ing Conditions of Operation (LCO); evaluation of test intervals and 
comparison with existing Technical Specifications (TS). The differ- 
ent applications are described including assumptions, methods and 
results. The results show that the LPSA methods are useful within 
the application areas that have been studied. In all types of LPSA 
applications, the following items have been found to be important: 
The completeness and realism of the model and data are very im- 
portant, much more so than in regular PSAs. The software is very 
important for the possibility to perform the calculations involved in 
various applications. It must allow modifications of model and data 
that reflects the changes in plant configuration and status, and it 
must be sufficiently powerful to allow calculations within a reason- 
able time-frame and without simplifications that could invalidate the 
results. (author). 5 refs, 7 tabs, 8 diagrams. 


18488 (NUREG/CP-—0133-Vol.3) Twenty-First Water Reactor 
Safety Information Meeting: Volume 3, Primary system in- 
tegrity; Aging research, products and applications; Structural 
and seismic engineering; Seismology and geology: Proceed- 
ings. Monteleone, S. (comp.) (Brookhaven National Lab., Upton, 
NY (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
433p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
931079-Vol.3: 21. water reactor safety information meeting, 
Bethesda, MD (United States), 25-27 Oct 1993). Source: OSTI; 
NTIS; INIS; GPO. 

This three-volume report contains 90 papers out of the 102 that 
were presented at the Twenty-First Water Reactor Safety Informa- 
tion Meeting held at the Bethesda Marriott Hotel, Bethesda, 
Maryland, during the week of October 25-27, 1993. The papers are 
printed in the order of their presentation in each session and de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included papers presented by researchers from France, 
Germany, Japan, Russia, Switzerland, Taiwan, and United King- 
dom. The titles of the papers and the names of the authors have 
been updated and may differ from those that appeared in the final 
program of the meeting. Selected papers were indexed separately 
for inclusion in the Energy Science and Technology Database. 


18489 


(NUREG/CR-6200) Uncertainty analysis of suppres- 
sion pool heating during an ATWS in a BWR-5 plant: An 
application of the CSAU methodology using the BNL engineer- 
ing plant analyzer. Wulff, W. (Brookhaven National Lab., Upton, 
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NY (United States)); Cheng, H.S.; Mallen, A.N.; Johnsen, G.W.; 
Lellouche, G.S. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; Brookhaven National 
Lab., Upton, NY (United States); EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Mar 1994. 48p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016 ; AC07-761ID01570. (BNL-NUREG- 
52412). Source: OSTI; NTIS; INIS; GPO. 

The uncertainty has been estimated of predicting the peak tem- 
perature in the suppression pool of a BWR power plant, which 
undergoes an NRC-postulated Anticipated Transient Without Scram 
(ATWS). The ATWS is initiated by recirculation-pump trips, and 
then leads to power and flow oscillations as they had occurred at 
the LaSalle-2 Power Station in March of 1988. After limit-cycle os- 
cillations have been established, the turbines are tripped, but 
without MSIV closure, allowing steam discharge through the turbine 
bypass into the condenser. Postulated operator actions, namely to 
lower the reactor vessel pressure and the level elevation in the 
downcomer, are simulated by a robot model which accounts for 
operator uncertainty. All balance of plant and control systems mod- 
eling uncertainties were part of the statistical uncertainty analysis 
that was patterned after the Code Scaling, Applicability and Uncer- 
tainty (CSAU) evaluation methodology. The analysis showed that 
the predicted suppression-pool peak temperature of 329.3 K 
(133°F) has a 95-percentile uncertainty of 14.4 K (26°F), and that 
the size of this uncertainty bracket is dominated by the experimen- 
tal uncertainty of measuring Safety and Relief Valve mass flow 
rates under critical-flow conditions. The analysis showed also that 
the probability of exceeding the suppression-pool temperature limit 
of 352.6 K (175°F) is most likely zero (it is estimated as < 5-104). 
The square root of the sum of the squares of all the computed 
peak pool temperatures is 350.7 K (171.6°F). 


18490 (SAND-—93-1833C) PCCS model development for 
SBWR using the CONTAIN code. Tills, J. (Sandia National Labs., 
Albuquerque, NM (United States)); Murata, K.K.; Washington, K.E. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
20p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940402-24: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94010802. Source: OSTI; NTIS; INIS; GPO Dep. 

The General Electric Simplified Boiling Water Reactor (SBWR) 
employs a passive containment cooling system (PCCS) to maintain 
long-term containment gas pressure and temperature below design 
limits during accidents. This system consists of a steam supply line 
that connects the upper portion of the drywell with a vertical shell- 
and-tube single pass heat exchanger located in an open water pool 
outside of the containment safety envelope. The heat exchanger 
tube outlet is connected to a vent line that is submerged below the 
suppression pool surface but above the main suppression pool hor- 
izontal vents. Steam generated in the post-shutdown period flows 
into the heat exchanger tubes as the result of suction and/or a low 
pressure differential between the drywell and suppression cham- 
ber. Operation of the PCCS is complicated by the presence of 
noncondensables in the flow stream. Build-up of noncondensables 
in the exchanger and vent line for the periods when the vent is not 
cleared causes a reduction in the exchanger heat removal 
capacity. As flow to the exchanger is reduced due to the noncon- 
densable gas build-up, the drywell pressure increases until the 
vent line is cleared and the noncondensables are purged into the 
suppression chamber, restoring the heat removal capability of the 
PCCS. This paper reports on progress made in modeling SBWR 
containment loads using the CONTAIN code. As a central part of 
this effort, a PCCS model development effort has recently been un- 
dertaken to implement an appropriate model in CONTAIN. The 
CONTAIN PCCS modeling approach is discussed and validated. A 
full SBWR containment input deck has also been developed for 
CONTAIN. The plant response to a postulated design basis acci- 
dent (DBA) has been calculated with the CONTAIN PCCS model 
and plant deck, and the preliminary results are discussed. 


18491 (SAND-93-7045) Aging management guideline for 
commercial nuclear power plants-pumps. Booker, S. (MDC- 
Ogden Environmental and Energy Services, Southfield, MI (United 





States)); Katz, D.; Daavettila, N.; Lehnert, D. Sandia National 
Labs., Albuquerque, NM (United States); MDC-Ogden Environmen- 
tal and Energy Services, Southfield, MI (United States). Mar 1994. 
301p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94010324. Source: OSTI; NTIS; INIS; GPO Dep. 

This Aging Management Guideline (AMG) describes recom- 
mended methods for effective detection and mitigation of 
age-related degradation mechanisms in BWR and PWR commer- 
cial nuclear power plant pumps important to license renewal. The 
intent of this AMG is to assist plant maintenance and operations 
personnel in maximizing the safe, useful life of these components. 
It also supports the documentation of effective aging management 
programs required under the License Renewal Rule 10 CFR Part 
54. This AMG is presented in a manner that allows personnel re- 
sponsible for performance analysis and maintenance to compare 
their plant-specific aging mechanisms (expected or already experi- 
enced) and aging management program activities to the more 
generic results and recommendations presented herein. 


18492 (SAND-—93-7071) Aging management guideline for 
commercial nuclear power plants-stationary batteries: Final 
report. Berg, R. (Multiple Dynamics Corp., Southfield, Mi (United 
States)); Shao, J.; Krencicki, G.; Giachetti, R. Sandia National 
Labs., Albuquerque, NM (United States); Multiple Dynamics Corp., 
Southfield, MI (United States). Mar 1994. 200p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011248. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Aging Management Guideline (AMG) describes recom- 
mended methods for effective detection and mitigation of 
age-related degradation mechanisms in BWR and PWR commer- 
cial nuclear power plant stationary batteries important to license 
renewal. The intent of this AMG is to assist plant maintenance and 
operations personnel in maximizing the safe, useful life of these 
components. It also supports the documentation of effective aging 
management programs required under the License Renewal Rule 
10 CFR Part 54. This AMG is presented in a manner that allows 
personnel responsible for performance analysis and maintenance 
to compare their plant-specific aging mechanisms (expected or al- 
ready experienced) and aging management program activities to 
the more generic results and recommendations presented herein. 


18493 (STUK-B-YTO-112) Operation of Finnish nuclear 
power plants: Quarterly report 2nd quarter, 1993. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dec 1993. 24p. Order Number DE94624679. 
Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO-111. 

Quarterly reports on the operation of Finnish nuclear power 
plants describe events and observations related to nuclear and ra- 
diation safety which the Finnish Centre for Radiation and Nuclear 
Safety considers safety significant. Safety-enhancing plant modifi- 
cations and general matters relating to the use of nuclear energy 
are also reported. A summary of the radiation safety of plant per- 
sonnel and the environment, and tabulated data on the plants’ 
production and their load factors are also given. At the Loviisa 1 
plant unit one of two specially-backed AC busbars was lost during 
the second quarter of 1993. A ca. 30 minute voltage break caused 
malfunctions in the plant unit's electrical equipment and rendered 
inoperable certain components important to safety. The event is 
rated on the International Nuclear Event Scale (INES) at level 1. In 
inspections carried out at TVO Il during the annual maintenance 
outage, the number of cracks detected in control rod structural ma- 
terial was higher than usual. When cracks occur, part of boron 
carbide, the power regulating medium in control rods, may wash 
into the reactor water and control rod shutdown capability may be 
impaired. The event is rated on the INES at level 1. Other events 
in the second quarter of 1993 had no bearing on nuclear or radia- 
tion safety. (4 figs., 5 tabs.). 


18494 (WHC-SA-2333) WHC fire hazards analysis policy. 
Evans, C.B. Westinghouse Hanford Co., Richland, WA (United 
States). Apr 1994. 15p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC06-87RL10930. (CONF- 
9404147-1: Department of Energy fire protection conference, 
Albuquerque, NM (United States), 11-15 Apr 1994). Order Number 
DE94010375. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to establish the fire protection 
policy for Westinghouse Hanford Company (WHC) relative to US 
Department of Energy (DOE) directives for Fire Hazards Analyses 
(FHAs) and their relationship to facility Safety Analysis Reports 
(SARs) as promulgated by the DOE Richland Operations Office. 


18495 (YJT-—93-28) Summary report of the decommission- 
ing plan for the Olkiluoto power plant. Nuclear Waste 
Commission of Finnish Power Companies, Helsinki (Finland). Dec 
1993. 89p. (in Finnish). Order Number DE94624680. Source: 
OSTI; NTIS; INIS. 

The decommissioning plan for the nuclear power plant units TVO 
| and Il at Olkiluoto is based on approximately 40 years of opera- 
tion and 30 years old safe storage prior to dismantlement. A 
handing chamber for the segmentation of the activated reactor ves- 
sel and its internal components will be built in each reactor hall. 
The segmented activated waste will be packed in concrete contain- 
ers with thick walls. The contaminated components will be 
dismantled, segmented and packed in lighter concrete boxes. 
Large contaminated components will be disposed of as such, seg- 
mented into smaller size according to transport limitations. The 
waste will be disposed of in the bedrock of Olkiluoto by extending 
the VLJ repository. For the activated waste, a separate bedrock 
silo will be excavated and inside it a reinforced concrete silo will be 
built. The contaminated waste will be placed in two shotcreted 
bedrock silos. The time required for the dismantiement of the two 
power plant units, conditioning of the spent reactor internals and 
disposal of the waste totals approximately 15 years. The actual dis- 
mantlement will take about 7 years. (28 refs., 19 figs., 23 tabs.). 
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Refer also to citation(s) 18481, 18482, 18484, 18488, 18491, 
18492, 18493, 18494, 18563, 18578, 18623, 18624, 18766, 18767, 
18768, 18769, 18770, 18777, 18796, 18797, 18798, 18800, 18803, 
18805, 18806, 20508 


18496 (BfS-KT-6/93, pp. 51-67) The KTA nuclear safety 
rules. Experience with their application shown with the exam- 
ple of an operating nuclear power station, the GKN-1 and 
GHN-2. Zaiss, W. Bundesamt fuer Strahlenschutz, Saizgitter (Ger- 
many). Fachbereich Kerntechnische Sicherheit. Jul 1993. (In 
German). (CONF-9301142—: KT/KTA winter seminar: Nuclear engi- 
neering in the Federal Republic of Germany in 1993 - tasks, 
problems and prospects from the point of view of those concerned, 
Salzgitter (Germany), 28-29 Jan 1993). In Nuclear technology in 
Germany in 1993: Tasks, problems, perspectives from the point of 
view of those concerned. 253p. Order Number DE94769566. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In case of major modifications being planned in the plant design 
or operation, - for the purpose of risk prevention and nuclear safety 
-, the operator has to comply with this existing and applicable 
regulatory guides and codes in order to provide for the legally em- 
bodied preventive means and measures offered by the state of the 
art in science and technology. The KTA nuclear safety rules may 
serve in this procedure as an anticipated expert opinion. Care must 
be taken, however, to assess in detail and for every particular case 
- on the basis of the given plant overall design - the need for fur- 
ther detailed design specification exceeding the protective goals of 
the nuclear safety rules. A simply formal approach to an applica- 
tion of safety rules within the process of plant backfitting cannot be 
accepted by the operators of nuclear installations. (orig.) 


18497 (CONF-9406126-1) Application-specific integrated 
circult design for a typical pressurized water reactor pressure 
channel trip. Battle, R.E. (Oak Ridge National Lab., TN (United 
States)); Manges, W.W.; Emery, M.S.; Vendermolen, R.|.; Bhatt, S. 
Oak Ridge National Lab., TN (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1994 joint Instrument Society of America 
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and Electric Power Research Institute conference; Orlando, FL 
(United States); 5-8 Jun 1994. Order Number DE94007207. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This article discusses the use of application-specific integrated 
circuits (ASICs) in nuclear plant safety systems. ASICs have cer- 
tain advantages over software-based systems because they can be 
simple enough to be thoroughily tested, and they can be tailored to 
replace existing equipment. An architecture to replace a pressur- 
ized water reactor pressure channel trip is presented. Methods of 
implementing digital algorithms are also discussed. 


18498 (IAEA-TECDOC—737, pp. 63-70) Experience trom the 
preliminary nuclear power plant Dukovany PSA study. Dusek, 
J. (Ustav Jaderneho Vyzkumu a.s., Rez (Czech Republic)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300-: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ad- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

A background of the Nuclear Power Plant Dukovany Probabilistic 
Safety Assessment Study preparation and its goals and programme 
are mentioned. This study has been done in cooperation with al- 
most all Czech institutions working in this field of PSA. Fourteen 
initiating events were chosen and analyzed for the preliminary PSA 
Study and reviewed by the Czech PSA team and by the NPP Duko- 
vany staff during the spring of 1992. The Risk Spectrum FJ PLUS 
code was used for analyses of 21 front-line and support systems 
fault trees. The course of the project, assumptions, used methods, 
database common cause failure and human factor analyses are 
briefly described. Some experience with a preparation of this Study 
and comments to its results are also presented. In conclusion, an 
expected course of additional analyses in Czechoslovakia for a fi- 
nal version of the PSA Study and PSA activities for 1992 and 
future are added. The list of references to reliability and PSA anal- 
ysis in Czechoslovakia is attached. (author). 66 refs, 4 tabs. 


18499 (IAEA-TECDOC—737, pp. 71-72) The PSA programme 
in VUPEX Bratislava. Novakova, H. (VUPEX, J.S. Co., Bratislava 
(Czech Republic)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300-: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The areas in which VUPEX is active reflect problems arising in 
the nuclear power plant operation. Main field of activities are sys- 
tems analyses which include reliability analyses of safety systems, 
probabilistic safety assessment and fire protection for WWER 440s. 
The system reliability analyses are concentrated on the front-line 
and support systems of V213 and V230 type reactors. Examples 
are the high pressure safety system and reactor building spray 
system of V230 type reactors and numerous single system studies 
sponsored by utility for design, review and reconstruction purposes. 
The fault tree method by TREE MASTER code has been used for 
analyses. VUPEX performs research into Probabilistic Safety As- 
sessment within the Level 1 PSA study of the unit 1 of Dukovany 
Nuclear Power Plant. The work was started in 1989 and the Level 
1 study will be finished in 1993. The systems analysed in VUPEX 
are those V213 type front-line systems identified in event trees. 
Also analysed are the support systems whose action is required by 
the front-line systems during the course of an accident. The RISK 
SPECTRUM-PSA code is used for analyses. (author). 


18500 (IAEA-TECDOC—737, pp. 85-89) SAIS application to 
WWER reactors. Rumpf, J. (TUeV Norddeutschland e.V., Ham- 
burg (Germany)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300-: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
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264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper presents recent development in the area of computer 
information system SAIS to be used in preparing PSA as well as to 
provide aid in safety related operational decision making. The basic 
aims, methodology and applications of the system are briefly de- 
scribed. Specific practical applications to WWER reactors including 
Greifswald, Kola, Stendal and Zaporozje NPPs are mentioned. Ca- 
pabilities of the SAIS to be available by the end of 1993, and its 
final state, are also described. (author). 1 ref., 1 tab. 


18501 (IAEA-TECDOC—737, pp. 92-97) Overview of the pro- 
gramme plan for Kozloduy-3 NPP probabilistic safety study. 
Kolev, |.G. (Risk Engineering Ltd., Sofia (Bulgaria). International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9209300-: Advances in reliability analysis and probabilistic safety 
assessment, Budapest (Hungary), 7-11 Sep 1992). In Advances in 
reliability analysis and probabilistic safety assessment for nuclear 
power reactors: Report of a technical committee meeting held in 
Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the background, objectives and scope, or- 
ganisation and time-table of the Kozloduy-3 NPP Probabilistic 
Safety Study, financed by the Kozloduy NPP Branch of the Bulgar- 
ian National Electric Company, and being currently performed by 
Risk Engineering Ltd. The study is essentially a level-1 PSA with 
fire hazard and seismic hazard analyses included, as well as 
extensive thermal hydraulic analysis of plant behaviour under acci- 
dent conditions for determination of realistic success criteria. The 
organizational scheme includes a site team for gathering of the 
necessary information in a PSA format and investigation of plant 
experience and operational practices. A brief outlines of the pro- 
posed methodological basis as well as quality assurance aspects 
are also included. The paper ends with the current status of the 
study. (author). 3 figs. 


18502 (IAEA-TECDOC-737, pp. 105-113) Presentation and 
basic applications of PSA results. Hojny, V. (Ustav Jaderneho 
Vyzkumu a.s., Rez (Czech Republic)). International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Main, esp. graphical ways of the PSA results presentation, which 
make the results more user-friendly to plant personnel, are shown 
in the paper. Mainly described, is the utilization of different impor- 
tance measures for determination of plant features which should be 
backfitted or maintained when seeking a decrease of the plant risk. 
Also the basic use of the importance measures for a risk-based im- 
provement of technical specifications is discussed. The practical 
utilization of the techniques is illustrated on concrete results of the 
PSA Level-1 Benchmark Exercise carried out at the Nuclear Re- 
search Institute within the NPP Dukovany PSA. (author). 8 refs, 8 
figs, 1 tab. 


18503 (IAEA-TECDOC-—737, pp. 133-138) The role of proba- 
bilistic safety assessment in the licensing of Angra-1 Nuclear 
Power Plant. Orlando Gibelli, S.M. (Comissao Nacional de Energia 
Nuclear, Rio de Janeiro (Brazil). Div. of Safety Assessment). Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300—: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ad- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

The Licensing of Nuclear Power Plants, in Brazil, is carried out 
by the Regulatory Body, the National Nuclear Energy Commission 
(CNEN), and it has been based on deterministic approach. How- 
ever, aiming the issuance of the Authorization for Permanent 
Operation to Angra-| Nuclear Power Plant, which is expected to 
occur after the next refueling, the Regulatory Body decided to in- 
clude, in the terms of the Authorization, requirements related to the 





most important aspects of the use of Probabilistic Safety Assess- 
ment (PSA) as a complementary tool to enhance plant safety. In 
order to accomplish those measures and enable their implementa- 
tion, the Regulatory Body will request the Utility (FURNAS) to 
provide a PSA of Angra-| to be used as a reference study. Taking 
into account that a PSA level 1 of Angra-| was performed in Brazil, 
from 1982 to 1985, under an IAEA Research Contract, the Utility 
has shown the intention to consider this original study as a starting 
point on which a rigorous review will be conducted. The objective 
of the present paper is to describe the Brazilian Regulatory Body 
position concerning the Role of the Probabilistic Safety Assess- 
ment in the Licensing of Angra-| NPP. The main PSA related 
topics to be potentially implemented by the Utility are also pre- 
sented. (author). 22 refs. 


18504 (IAEA-TECDOC-—737, pp. 145-151) Use of PSA in a 
regulatory framework. Ross, P.J. (Nuclear Electric pic, Knutsford 
(United Kingdom)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300—: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper will briefly describe the use of PSA in the licensing 
process for the Sizewell 'B’ PWR Power Station currently under 
construction in the U.K. There are two distinct phases in the licens- 
ing process - (i) A PSA has been performed to support the 
application to construct Sizewell 'B’. At that stage the PSA was 
used as a design tool (along with deterministic design require- 
ments) for Sizewell ’B’ and as such lead to a number of significant 
design changes in the early design process. (ii) A PSA is currently 
being performed to support the application to operate Sizewell ’B’. 
The PSA is required to support the claim that the design has in- 
cluded all reasonably practical measures to prevent and mitigate 
accidents. The comprehensive PSA being produced for the second 
phase of the licensing process will be described. The way the 
regulators/designer/analysts have interacted over the years has af- 
fected the scope, complexity, detail and bias of the comprehensive 
PSA. The paper will discuss these issues and highlight some of 
the more significant ones. The benefits and drawbacks of providing 
a PSA in a regulatory framework will be discussed. One of the 
conclusions of the paper is that the use of true "best-estimates” in 
the PSA is difficult to achieve in a regulatory framework where per- 
sistent bias to the conservative side is apparent in the designers, 
analysts and regulators judgements. The usefulness of the PSA is 
therefore, potentially, compromised by giving misleading outputs or 
diverting resources to unnecessary areas. (author). 


18505 (IAEA-TECDOC~737, pp. 166-172) Influence of PSA 
methodology on NPP data collection. Cillik, |. (Nuclear Power 
Plant Research Inst., Trnava (Czech Republic)); Markech, B. Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300-: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ad- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 
held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

Present activities in the field of PSA in the CSFR lead to im- 
provement of the reliability information system (RIS) of all NPP 
equipment. The creation of a suitable specific reliability database 
for each NPP with WWER on the basis of existing databases fo- 
cussing on specific topics is one of the main tasks on NPPs to 
solve the basis problems of safety improvements. The first part of 
the article describes the basis aspects and description of the RIS in 
the innovated version which involved following collection of primary 
data from NPP: record about the equipment failure; record about 
the equipment defect; record about the equipment maintenance; 
record about the safety system tests; record about the operation 
and outages of the unit and turbo generators; record about the op- 
eration and outages of the systems. This data are filled on the 
NPP by its staff and are elaborated by software "Complex pro- 
gramme of the following and evaluation of the operational reliability 
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and lifetime of the NPP with WWER selected systems and compo- 
nents”. In the second part of the presented article is showed the 
preparation and the way of elaborating the Data Base of the Relia- 
bility Characteristics for the specific NPP during the PSA project for 
NPP Dukovany. It is the presentation of the interesting progressive 
steps of the creation of a Data Base for the PSA project according 
to the requirements of the safety analytic staff on the basis of 
present situation in the data collection by the operational staff on 
an NPP. In the end there is the positive backward influence of PSA 
project upon practical approach of the operational staff to the oper- 
ational and maintenance data collection on NPP. (author). 


18506 (IAEA-TECDOC~—737, pp. 173-177) WWER severe ac 
cident modelling with MAAP4. Plys, M.G. (Westinghouse Electric 
Nuclear Energy Systems, Brussels (Belgium). Fauske and Asso- 
ciates, Inc.). International Atomic Energy Agency, Vienna (Austria). 
Mar 1994. (CONF-9209300—: Advances in reliability analysis and 
probabilistic safety assessment, Budapest (Hungary), 7-11 Sep 
1992). In Advances in reliability analysis and probabilistic safety 
assessment for nuclear power reactors: Report of a technical com- 
mittee meeting held in Budapest, 7-11 September 1992. 264p. 
Order Number DE94624677. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The MAAP 4 code for integrated severe accident analysis, its 
modifications for WWER plants, and its applications to PSA are de- 
scribed here. MAAP 4 contains thermal-hydraulic and fission 
product models to simulate plant response including operator ac- 
tions and time dependent availability of equipment throughout a 
severe accident. MAAP 4 can be used to determine which acci- 
dents lead to fuel damage and which accidents are successfully 
terminated, as well as the potential for mitigation of consequences 
via actions. It is easy to run hundreds of cases with MAAP 4 for a 
PSA to quantify plant damage states, fission product release, re- 
covery potential, and operating conditions for equipment, and to 
observe the impact of current or proposed plant design features, 
systems and setpoints, and procedures. MAAP 4 is the newest 
version of MAAP offered by the Electric Power Research Institute 


(EPRI) and developed by Fauske and Associates, Inc. (FAI). (au- 
thor). 


18507 (IAEA-TECDOC~—737, pp. 178-184) Recent advances 
in PSA-oriented thermal-hydraulic analyses for WWER-440 
NPPs. Kulig, M. (Centraine Lab. Ochrony Radiologicznej, Warsaw 
(Poland)); Szezurek, J.; Kowalik, W.; Bazso, Z. international Atomic 
Energy Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: 
Advances in reliability analysis and probabilistic safety assessment, 
Budapest (Hungary), 7-11 Sep 1992). In Advances in reliability 
analysis and probabilistic safety assessment for nuclear power re- 
actors: Report of a technical committee meeting held in Budapest, 
7-11 September 1992. 264p. Order Number DE94624677. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper is concentrated on PSA-oriented thermal-hydraulic 
analysis of WWER-440/V213 NPP. Analyses are limited to LOCA 
initiating events, excluding LOCAs within the steam generator. The 
most important results of the work recently undertaken in the Cen- 
tral Laboratory for Radiological Protection (Warsaw), Institute of 
Atomic Energy (Swierk), and Nuclear Power Plant Research Insti- 
tute (Trnava) are discussed in the paper. The main objective of the 
study was to provide quantitative evidence for PSA accident 
sequence modeling. The study was devoted to identification of min- 
imal safety system requirements and grouping LOCA initiators with 
the same safety system success criteria. This work was motivated 
by unsatisfactory status of PSA-oriented WWER plant response ev- 
idence. The main shortcoming is unsufficient number of accident 
scenarios covered by existing analyses, as well as limited confi- 
dence related to thermal-hydraulic computer codes that had been 
used in the past. 3 refs, 3 figs, 1 tab. 


18508 (IAEA-TECDOC~737, pp. 185-191) Lessons learned 
in applying PSA methods to technical specification optimiza- 
tion. Fleming, K.N. (PLG, Inc., Newport Beach (Canada)); Murphy, 
R.P. International Atomic Energy Agency, Vienna (Austria). Mar 
1994. (CONF-9209300-: Advances in reliability analysis and prob- 
abilistic safety assessment, Budapest (Hungary), 7-11 Sep 1992). 
In Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical committee 
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meeting held in Budapest, 7-11 September 1992. 264p. Order 
Number DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents some results of PSA application in the eval- 
uation of Technical Specification. Two plant-specific studies are 
addressed in relation to Seabrook NPP and South Texas Project 
plants. Technical approach to TS evaluation is highlighted. Some 
insights and lessons learned are presented. (author). 9 refs, 4 figs, 
1 tab. 


18509 (IAEA-TECDOC-737, pp. 213-216) Application of 
PSA techniques for evaluation of proposed changes to DG 
maintenance at Kozioduy-3 NPP. Kolev, |.G. (Risk Engineering 
Ltd., Sofia (Bulgaria)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300—: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This presentation is a brief overview of a study done by Risk En- 
gineering Ltd for EP-2 Directorate of the Kozloduy NPP Branch of 
the National Electric Company of Bulgaria. The complete report is 
contained in REL document NRI/D-06, May 1992 (in Bulgarian). 
The PSA techniques has been applied for evaluation of the impact 
on CDF of the additional maintenance of DG electrical systems 
and components, proposed by the personnel of the Electrical Dept. 
of Kozloduy-3 NPP. The proposal included a request to the regula- 
tory body to allow the proposed maintenance to be performed once 
per month on each DG train without starting-up of other trains, 
which should normally be done for all on-line maintenance of the 
safety systems according to an action statement in the plant Tech- 
nical Specifications. The study had to be done without an existing 
PSA. The study includes discussion on the applicable accident se- 
quences and analysis of the relevant safety functions, including 
restoration for the existing as well as for the proposed mainte- 
nance practices on a yearly-averaged basis. The comparative 
character of the study allows the use of generic data, but the avail- 
able piant statistics has also been used, and sensitivity calculations 
has been done for the key modelling parameters. (author). 3 tabs. 


18510 (IAEA-TECDOC—737, pp. 216-223) Risk-based evalu- 
ation of allowed outage times (AOTs): Considering risk of 
shutdown. Mankamo, T. (Avaplan Oy, Espoo (Finland)); Kim, 1.S.; 
Samanta, P.K. International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1994. (CONF-9209300—: Advances in reliability analysis 
and probabilistic safety assessment, Budapest (Hungary), 7-11 Sep 
1992). In Advances in reliability analysis and probabilistic safety 
assessment for nuclear power reactors: Report of a technical com- 
mittee meeting held in Budapest, 7-11 September 1992. 264p. 
Order Number DE94624677. Source: OSTI; NTIS (US Sales Only); 
INIS. 

in failure situations of safety systems during power operation, the 
Technical Specifications (TS) usually limit the repair within Allowed 
Outage Time (AOT). If the repair is not possible within AOT, or if 
no AOT is allowed, plant is required to be shut down for the repair. 
However, if the capability of removing decay heat is degraded, 
shutting down the plant with a need to start up and operate the af- 
fected decay heat removal systems, may impose a substantial risk 
as compared to the continued power operation over a usual repair 
time. Defining a proper AOT should thus basically be considered 
as a risk comparison between the repair in full power state with 
temporarily increased risk level, and the alternative of shutting 
down the plant for the repair in zero power state with a specific as- 
sociated risk. Obviously, if both of these alternatives impose a 
small risk, then a flexible AOT for repairs in full power state can be 
accepted without a closer evaluation. The methodology of the risk 
comparison approach, with a due consideration of the shutdown 
risk, has been further developed and applied to the AOT consider- 
ations of residual heat removal and standby service water systems 
of a boiling water reactor plant. Based on the completed work at 
this stage, a number of improvements to the TS requirements for 
the systems studied can be suggested. (author). 8 refs, 5 figs. 


18511 (IAEA-TECDOC~737, pp. 223-229) impact of shut- 
down risk-based assessment of technical specifications. 
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Deriot, S. (Electricite de France (EDF), 92 - Clamart (France). Di- 
rection des Etudes et Recherches). International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes the current work performed by the Re- 
search and Development Division of EDF concerning risk-based 
assessment of Operating Technical Specifications (OTS). By con- 
sidering different kinds of accidents in different reactor states, the 
PSA 1300 helps to determine not only the AOT, but also the "real” 
safe shutdown condition and the method for shutting down. The 
main outline of this new method for risk-based assessment of OTS 
is also presented. 6 refs, 3 figs. 


18512 (IAEA-TECDOC-—737, pp. 246-249) Almaraz proba- 
bilistic safety analysis application. Morales, M.D. (CN Almaraz 
(Spain)); Gutierrez, E.; Fuente, |. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This study has been applied at the Almaraz Nuclear Power Plant 
on a broad way since the conclusion of the PSA, trying to integrate 
it to the organizational structure and to make good use of its possi- 
bilities as a support tool for decision making in the different aspects 
concerning to the safety of the plant. Nevertheless, the spectrum of 
potential applications for the probabilistic analysis of safety is very 
broad, therefore the possibility of its future increase in number and 
type is being considered, as far as it is useful and convenient to 
the plant. The most significant applications carried out at the 
Almaraz Nuclear Power Plant up to now, are developed in the fol- 
lowing areas: training seminar; procedure improvements; new 
preventive maintenance procedures; data collection; Optimization 
of Technical Specifications; setting priorities and optimization of test 
and maintenance; fire analysis; definition of strategies for safety 
improvement. Each application is described in detail in the paper. 


18513 (INiS-mf-13804) Mathematical models in nuclear 
safety and radiation protection of nuclear energy: Collection 
of papers. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF- 
9304245—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). Order Number 
DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

This collection of papers contains the full texts of 33 reports pre- 
sented at the Seminar, all of which are indexed and abstracted 
separately for the INIS database. The topics of the reports cover 
the mathematical models and computer codes for risk analysis, 
reactor reliability simulating, safety-related benchmarks, thermohy- 
draulic studies, reactor kinetics, hypothetical accidents and their 
radiological consequences, etc. The investigations refer mainly to 
WWER-440 and WWER-1000 type reactors of the Kozloduy NPP. 


18514 (INIS-mf—13866) Nuclear power for the Philippines. 
Delgado, F.T. (Dept. of Energy, Makati (Philippines)). No corporate 
text available. 1993. 18p. (CONF-9311198-: Round Table Discus- 
sion on the Nuclear Power for the Philippines, Quezon City 
(Philippines), 10 Nov 1993). Order Number DE94623663. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also available at the Philippine Nuclear Research Institute, Sci- 
entific Library and Documentation Center, Quezon City, Philippines 
and with the author. 

Nuclear power plays an important and constructive role in many 
fields, particularly in electric power generation for the country’s 
need. Considering the introduction of nuclear power as exemplified 
by the Bataan Nuclear Power Plant project, the national govern- 
ment should do well to formulate the safe use of nuclear energy for 
electricity generation; to conduct public education program and to 
inform decision makers on various energy technologies. It can be 





assured of that the use of uranium can provide a safe and reliable 
source of energy in the future. Several critical issues are also 
given and discussed. (IMA). 4 refs. 


18515 (NUREG/CR-6054) Estimating pressurized water re- 
actor decommissioning costs: A user’s manual for the PWR 
Cost Estimating Computer Program (CECP) software: Draft re- 
port for comment. Bierschbach, M.C. (Pacific Northwest Lab., 
Richland, WA (United States)); Mencinsky, G.J. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Regulatory 
Applications; Pacific Northwest Lab., Richland, WA (United States). 
Oct 1993. 137p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(PNL-8497). Source: OSTI; NTIS; GPO; INIS. 

With the issuance of the Decommissioning Rule (July 27, 1988), 
nuclear power plant licensees are required to submit to the US 
Regulatory Commission (NRC) for review, decommissioning plans 
and cost estimates. This user's manual and the accompanying 
Cost Estimating Computer Program (CECP) software provide a 
cost-calculating methodology to the NRC staff that will assist them 
in assessing the adequacy of the licensee submittals. The CECP, 
designed to be used on a personnel computer, provides estimates 
for the cost of decommissioning PWR plant stations to the point of 
license termination. Such cost estimates include component, 
piping, and equipment removal costs; packaging costs; decontami- 
nation costs; transportation costs; burial costs; and manpower 
costs. In addition to costs, the CECP also calculates burial vol- 
umes, person-hours, crew-hours, and exposure person-hours 
associated with decommissioning. 


18516 (NUREG/CR-6160) Summary of important results 
and SCDAP/RELAP5 analysis for OECD LOFT experiment LP- 
FP-2. Coryell, E.W. (EG and G Idaho, Inc., idaho Falls, ID (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Apr 1994. 161p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC07-761D01570. (NEA/CSNI/R-94-3; EGG-—2721). 
Source: OSTI; NTIS; INIS; GPO. 

This report summarizes significant technical findings from the 
LP-FP-2 Experiment sponsored by the Organization of Economic 
Cooperation and Development (OECD). It was the second, and fi- 
nal, fission product experiment conducted in the Loss-of-Fluid Test 
(LOFT) facility at the Idaho National Engineering Laboratory. The 
overall technical objective of the test was to contribute to the un- 
derstanding of fuel rod behavior, hydrogen generation, and fission 
product release, transport, and deposition during a V-sequence ac- 
cident scenario that resulted in severe core damage. An 11 by 11 
test bundie, comprised of 100 prepressurized fuel rods, 11 control 
rods, and 10 instrumented guide tubes, was surrounded by an in- 
sulating shroud and contained in a specially designed central fuel 
module, that was inserted into the LOFT reactor. The simulated 
transient was a V-sequence loss-of-coolant accident scenario 
featuring a pipe break in the low pressure injection system line at- 
tached to the hot leg of the LOFT broken loop piping. The transient 
was terminated by reflood of the reactor vessel when the outer wall 
shroud temperature reached 1517 K. With sustained fission power 
and heat from oxidation and metal-water reactions, elevated tem- 
peratures resulted in zircaloy melting, fuel liquefaction, material 
relocation, and the release of hydrogen, aerosols, and fission prod- 
ucts. A description and evaluation of the major phenomena, based 
upon the response of on line instrumentation, analysis of fission 
product data, postirradiation examination of the fuel bundle, and 


calculations using the SCDAP/RELAP5 computer code, are pre- 
sented. 


18517 (NUREG/CR-6196) Calculations to estimate the mar- 
gin to failure in the TMI-2 vessel. Stickler, L.A. (EG&G Idaho, 
Inc., Idaho Falls, ID (United States)); Rempe, J.L.; Chavez, S.A.; 
Thinnes, G.L.; Snow, S.D.; Witt, R.J.; Corradini, M.L.; Kos, J.A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Mar 1994. 302p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG-2733). Source: OSTI; NTIS; INIS; GPO. 
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As part of the OECD-sponsored Three Mile Island Unit 2 (TMI-2) 
Vessel Investigation Project (VIP), margin-to-failure calculations for 
mechanisms having the potential to threaten the integrity of the 
vessel were performed to improve understanding of events that oc- 
curred during the TMI-2 accident. Analyses considered four failure 
mechanisms: tube rupture, tube ejection, global vessel failure, and 
localized vessel failure. Calculational input was based on data from 
the TMI-2 VIP examinations of the vessel steel samples, the instru- 
ment tube nozzles, and samples of the hard layer of debris found 
on the TMI-2 vessel lower head. Sensitivity studies were performed 


to investigate the uncertainties in key parameters for these analy- 
ses. 


18518 (STUK-YTO-TR-62) Comparison of the core damage 
probability by the SPSA computer program and by analytical 
methods - a simplified loss of offsite power: Validation of the 
SPSA program. Sandberg, J.; Virolainen, R. Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finland). Nov 
1993. 28p. Order Number DE94624689. Source: OST]; NTIS; INIS. 
SPSA is a flexible program for probabilistic safety analysis. It 
includes options for event and fault tree definition, data base man- 
agement, cutset search, probability calculation, and uncertainty 
simulation. A simple test problem with about twenty gates and 27 
basic events was calculated manually and with the SPSA program. 
The agreement of the results was practically exact for point value 
calculations with no common cause failures. For calculations with 
lognormally distributed unavailabilities and common cause failure 
models the agreement of the mean value core damage probability 
was good. Slight differences were found in the error factor of the 
result. This is supposed to be due to approximations in treating 
common cause failures and dependencies between minimal cut- 
sets in the manual calculations. (orig.). (5 refs., 3 figs., 13 tabs.). 


18519 (YJT-—87-20-2) Decommissioning of the Loviisa 
power plant. Haerkoenen, H. (imatran Voima Oy, Vantaa (Fin- 
land)); Maekinen, P.; Palmu, J. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Dec 1993. 59p. (In 
Finnish). Order Number DE94624690. Source: OSTI; NTIS; INIS. 

In accordance with the provisions laid in the decision of the Min- 
istry for Trade and Industry Imatran Voima Oy has revised the 
decommissioning plan for the Loviisa power plant, and submitted it 
to the authorities for review in December 1993. The plan outlines 
the technical measures needed to dismantle the radioactive parts 
of the Loviisa power plant, explains how the resulting waste will be 
packed and disposed of, and estimates how many people will be 
needed for the decommissioning waste will be. A general timetable 
and a cost estimate have also been drawn up on the basis of a de- 
tailed working plan. In this report the plan has been revised for 
cost estimate, activity inventory of the decommissioning waste and 
radiation dose caused by dismantling work. (orig.). (11 refs., 10 
figs., 8 tabs.). 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 18578, 18636, 18641, 18646, 18780, 
18781, 19629 


18520 (IAEA-TECDOC~737, pp. 80-85) The Barselina 
project, a multilateral cooperation between Lithuania, Russia 
and Sweden. Status report phase 2. Soederman, E. (ES-Konsult 
AB, Stockholm (Sweden)); Johanson, G.; Shiverskiy, E.; Wilson, 
D.; Enerhoim, A.; Hellstroem, P. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9209300—: Advances 
in reliability analysis and probabilistic safety assessment, Budapest 
(Hungary), 7-11 Sep 1992). In Advances in reliability analysis and 
probabilistic safety assessment for nuclear power reactors: Report 
of a technical committee meeting held in Budapest, 7-11 Septem- 
ber 1992. 264p. Order Number DE94624677. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Barselina Project was initiated in the summer 1991. The 
project is a multilateral cooperation between Lithuania, Russia and 
Sweden with the long range objective to establish common per- 
spectives and unified bases for assessment of severe accident 
risks and needs for remedial measures for the RMBK reactors. The 
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Swedish BWR Barsebaeck is used as reference plant and the 
Lithuanian RBMK Ignalina as application plant. The Barselina 
project cannot be looked upon as a traditional PSA, scope and ob- 
jectives of the PSA activities are modified according to the general 
objectives. PSA is in this context used as a tool to achieve this 
common understanding between the project parties. This report 
constitute a status report for phase 2 of the Project prepared in Au- 
gust, 1992, to be presented at the IAEA Technical Committee 
Meeting in Budapest, September 7-11, 1992. (author). 2 tabs. 


18521 (ORNL/TM-12641) A review of selected aspects of 
the effect of water vapor on fission gas release from uranium 
oxycarbide. Myers, B.F. Oak Ridge National Lab., TN (United 
States). Apr 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE94011599. Source: OSTI; NTIS; INIS; GPO Dep. 

A selective review is presented of previous measurements and 
the analysis of experiments on the effect of water vapor on fission 
gas release from uranium oxycarbide. Evidence for the time- 
dependent composition of the uranium oxycarbide fuel; the 
diffusional release of fission gas; and the initial, rapid and limited 
release of stored fission gas is discussed. In regard to the initial, 
rapid release of fission gas, clear restrictions on mechanistic hy- 
potheses can be deduced from the experimental data. However, 
more fundamental experiments may be required to establish the 
mechanism of the rapid release. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 18065, 18641, 18757, 18760, 18761, 
18802, 20490 


18522 (ANL/RERTR/TM-18, pp. 348-359) HEU-LEU con- 
version of FRJ-2 DIDO at KFA Juelich. Nabbi, R. 
(Forschungszentrum Juelich GmbH (Germany)); Thamm, G. 


Argonne National Lab., IL (United States). Jul 1993. (CONF- 


9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The studies and preparations to convert the FRJ-2 DIDO reactor 
at KFA Juelich from HEU to LEU were being carried out in a joint 
effort with industry (Interatom, Nukem) in the framework of the Ger- 
man AF-Program and started in the early eighties. It turned out 
very soon that the fuel element design has to be modified from the 
present HEU-EB element (electron beam welded fuel tubes). The 
basic data for LEU elements and cores and the essential require- 
ments for the conversion process were determined mid of the 
eighties. The conversion procedure comprising several steps was 
agreed upon by the licensing authority nearly at the same time. Re- 
actorphysics and thermohydraulic calculations proved that the RS 
design is superior to the EB design and will provide greater safety 
margins as well in HEU as in LEU operation. Due to significant de- 
lays in performing the first steps of the conversion procedure and 
because of the necessity to repeat test irradiations with the new 
RS type elements in HEU and LEU manufactured by CERCA it is 
expected that the HEU-LEU transition phase will not begin before 
the 3rd quarter of 1995. Since FRJ-2 at that time will have reached 
a considerably high age it could not be excluded that it is closed 
rather than converted to LEU operation mid of the nineties. 


18523 = (BfS-KT-6/93, pp. 153-182) Application of the KTA 
nuclear safety rules in activities for decommissioning and dis- 
mantling nuclear power plant, shown with the example of the 
Niederaichbach reactor station. Haferkamp, D. (Noell GmbH, 
Wuerzburg (Germany)); Birkhold, U. Bundesamt fuer Strahlen- 
schutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Jul 1993. (In German). (CONF-9301142-: KT/KTA win- 
ter seminar: Nuclear engineering in the Federal Republic of 
Germany in 1993 - tasks, problems and prospects from the point of 
view of those concerned, Salzgitter (Germany), 28-29 Jan 1993). 
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In Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned. 253p. Order 
Number DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 
in the course of the decommissioning and dismantling of the 
Niederaichbach reactor station it became evident that the applica- 
tion of KTA nuclear safety rules meets with restrictions resulting 
from the conditions of the particular case to be handled. The rec- 
ommended procedure is to select from the available bodies of 
safety rules and criteria those that are best suited to serve the 
given purpose. The paper lists and explains the rules and stan- 
dards applied in the decommissioning of the KKN reactor. (DG) 


18524 (IAEA-TECDOC-—737, pp. 102-104) The living PSA 
concept for the Cernavoda NPP. Turcu, |. (Institute for Nuclear 
Research, Pitesti (Romania)); Georgescu, G. Intemational Atomic 
Energy Agency, Vienna (Austria). Mar 1994. (CONF-9209300-: 
Advances in reliability analysis and probabilistic safety assessment, 
Budapest (Hungary), 7-11 Sep 1992). In Advances in reliability 
analysis and probabilistic safety assessment for nuclear power re- 
actors: Report of a technical committee meeting held in Budapest, 
7-11 September 1992. 264p. Order Number DE94624677. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Beginning with 1987, in the Institute for Nuclear Research the 
full scope PSA activity for Cernavoda NPP, unit no. 1 was started. 
The final goal (the end of 1994) of the study consist of the "living 
PSA” implementation as an operator-aid computerized system. The 
system will be used by both plant operation and regulatory, and 
can be used also by the designer as a design checking tool. The 
system named COmputerized Risk Assessment system -"CORA’”, 
will be developed using expert system and management informa- 
tion systems techniques, the top-level design being already done. 
The system will be implemented on a IBM RISC 6000 workstation, 
UNIX environment. (author). 3 refs, 2 figs. 


18525 (IAEA-TECDOC-737, pp. 259-261) A computer tool 
for systems configuration management based on PSA models 
and techniques. Georgescu, G. (Institute for Nuclear Research, 
Pitesti (Romania)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300—: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the frame of the IAEA coordinated research programme for ex- 
pert systems development, in the Institute for Nuclear Research, a 
PSA based computer tool for systems configuration management is 
in progress. The system is designed to be integrated in the future 
"living PSA” system under development now. The design of the 
system is mainly based on the PSA model for Cernavoda NPP and 
the risk-based configuration management methods, taking into ac- 
count the user requirements. The system will be developed taking 
into account the expert systems techniques, specific PSA methods 
(MCS and path-sets generation, etc.) and friendly user interface 
features. The work done up to now for the system mainly consist 
of the users requirements identification, development techniques 
choosing and top-level system design. (author). 4 refs, 1 fig. 


18526 (INIS-mf—13846) Proceedings of the 30. Annual Con- 
ference of the Canadian Nuclear Association. Burroughs, P. 
(ed.). Canadian Nuclear Association, Toronto, ON (Canada). 1990. 
245p. (in English, French). (CONF-900621-: 30. annual confer- 
ence of the Canadian Nuclear Association and the 11th annual 
conference of the Canadian Nuclear Society, Toronto (Canada), 3- 
7 Jun 1990). Order Number DE94622203. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nineteen papers presented at this conference discuss the 
energy needs and challenges facing the Canadian nuclear industry, 
the environment and nuclear power, the problems of maintaining 
and developing industrial capacity, and the challenges of the 
1990's. (L.L.). 


18527 (INIS-mf-13847) Proceedings of the 11th Annual 
Conference of the Canadian Nuclear Society. Rouben, B. (ed.). 
Canadian Nuclear Society, Toronto, ON (Canada). 1990. 440p. (In 
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English, French). (CONF-900621-—: 30. annual conference of the 
Canadian Nuclear Association and the 11th annual conference of 
the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
Order Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This volume contains the proceedings of the thirteen technical 
sessions at the 11. annual conference of the Canadian Nuclear 
Society. The 68 papers presented at this conference cover the ar- 
eas of programmes and issues for the 90’s; thermalhydraulics; 
reactor physics and fuel management; nuclear safety; small reac- 
tors; fuel behaviour; energy production and the environment; 
computer applications; nuclear systems; fusion; reactor decommis- 
sioning, irradiated fuel and materials handling; and reactor 
components, (L.L.). 


18528 (INIS-mf—13847, pp. 1.1-1.2) CANDU 3: Ready to 
build. Hedges, K.R. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations); Hinchley, E.M. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CANDU TYPE REACTORS/design; DE- 
SIGN; POWER RANGE 100-1000 MW 


18529 (INIS-mf—13847, pp. 9.13-9.15) Pickering 'A’ NGS ca- 
landria vault corrosion program. Sangwine, A.N. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Brown, N.G. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CONTAINMENT BUILDINGS/corrosion; 
CARBON STEELS; CORROSION; DRYERS; PICKERING-1 RE- 
ACTOR; REACTOR COMPONENTS; SUPPORTS 


18530 (INIS-mf—13849, pp. 3-29) Ontario Hydro’s expecta- 
tions for the CANDU reactor. Bartholomew, R.W. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Association, Toronto, 
ON (Canada). 1988. 413p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Associa- 
tion 28. annual conference. Order Number DE94622204. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the past and present performance of 
Ontario Hydro’s nuclear units, and attempts to predict their perfor- 
mance over the next 20 years. With the trend to lower occupational 
doses, more use will be made of robots. As regards public safety, 
the stations easily meet international standards, but increased pub- 
lic scruting will necessitate increased documentation. As regards 
environmental protection, the installation of nuclear generation is 
an inexpensive option to protect the environment from acid emis- 
sions. As regards reliability, a number of fuel channel programs are 
underway, and a ’Nuclear Plant Life Insurance’ program will be im- 
plemented. As regards cost, the nuclear plants continue to show a 
substantial advantage over coal, despite the cost of retubing. 


18531 (INIS-mf-13849, pp. 39-58) Fuel channel perfor- 
mance. Brooks, G.L. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Price, E.G. Canadian 
Nuclear Association, Toronto, ON (Canada). 1988. 413p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

Failure of CANDU pressure tubes has been prevented, and the 
life of the tubes has been extended, by the following means: elimi- 
nation of over stressing when rolling joints; replacement of 
zircaloy-2 by Zr-2.5% Nb; repositioning garter spring spacers, and 


increasing their number from two to four. Research on fuel chan- 
nels at AECL is aimed at improvements for existing reactors; and, 
advanced design for future reactors. 


18532 (INIS-mf—13849, pp. 70-79) Issues and trends in 
CANDU maintenance. McKenzie, A.R. (New Brunswick Electric 
Power Commission, Point Lepreau, NB (Canada). Point Lepreau 
Generating Station). Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The planning maintenance at Point Lepreau Nuclear Generating 
Station is discussed. Techniques for improving the productivity of 
maintenance work, developed with the aid of a consultant at Cole- 
son Cove oil-fired plant, are being applied at Lepreau. Rotating 
machinery and motor-activated valves are continuously monitored. 
New technologies which will be applied to maintenance include 
computerization, CAD/CAM, lasers, and telerobotic technology. 


18533 (INIS-mf—13849, pp. 136-157) Advanced fuel cycles 
for CANDU reactors. Green, R.E. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuciear Labs.); Boczar, 
P.G.; Hastings, I.J. Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The use of an advanced fuel cycle would enable CANDU to 
maintain its advantage in fuel economy as improvements are made 
in LWR’s. The following fuel cycles are considered: slightly en- 
riched uranium (SEU); plutonium/natural uranium; plutonium/ 
depleted uranium; once-through-thorium; highly enriched uranium/ 
thorium; medium enriched uranium/thorium; self-sufficient uraniurn/ 
thorium; and, tandem. The utilization of natural uranium and fuel 
costs are calculated for each cycle. Only SEU looks attractive at 
the present time, particularly so if used with the CANFLEX 43- 
element fuel bundie. 


18534 (INIS-mf—13849, pp. 265-285) CANDU 300: The next 
generation. Hart, R.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 300 design is basically a sealed-down version of 
the highly successful CANDU 600. The actual power is about 450 
MWe. The capital cost is kept competitive by ‘beating thee scaling 
factor’. Thus , the number of some components is halved, giving 
two steam generators, two main coolant pumps, and one fuelling 
machine, etc.; but also, the use of remote controllers and multi- 
plexed data highways replaces much of the instrumentation and 
control cabling. The CANDU 300 is designed for rapid modular 
construction, ease of maintenance, and reasonably fast replace- 
ment of components (within 90 days or less). 


18535 (SAND-93-0688) Observations of quenching of 
downward-facing surfaces. Chu, T.Y.; Bainbridge, B.L.; Bentz, 
J.H.; Simpson, R.B. Sandia National Labs., Albuquerque, NM 
(United States). Jan 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94010306. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report documents results of a series of scoping experiments 
on boiling from downward-facing surfaces in support of the Sandia 
New Production Reactor, Vessel-Pool Boiling Heat Transfer task. 
Quenching experiments have been performed to examine the 
boiling processes from downward-facing surfaces using two 61- 
centimeter diameter test masses, one with a flat test surface and 
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one with a curved test surface having a radius of curvature of 335 
cm, matching that of the Cylindrical Boiling facility test vessel. Boil- 
ing curves were obtained for both test surfaces facing horizontally 
downward. The critical beat flux was found to be essentially the 
same, having an average value of approximately 0.5 MW/m*. This 
value is substantially higher than current estimates of the heat dis- 
sipation rates required for in-vessel retention of core debris in the 
Heavy Water New Production Reactor as well as some of the ad- 
vanced light water reactors under design. The nucleate boiling 
process was found to be cyclic with four relatively distinct phases: 
direct liquid/solid contact, nucleation and growth of bubbles, coa- 
lescence, and ejection. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 18263, 18758, 18759, 18762, 18763, 
18764, 18765, 18804 


16536 (ANL/ET/CP-80062) Behavior of mixed-oxide fuel el 
ements during the TOPI-1E transient overpower test. Tsai, H. 
(Argonne National Lab., IL (United States)); Neimark, L.A.; Ya- 
mamoto, K.; Hirai, K.; Shikakura, S. Argonne National Lab., IL 
(United States). Dec 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-31109-ENG-38. 
(CONF-940402-20: International topical meeting on the safety of 
advanced reactors, Pittsburgh, PA (United States), 18-20 Apr 
1994). Order Number DE94007632. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A slow-ramp, extended overpower transient test was conducted 
on a group of nineteen preirradiated mixed-oxide fuel elements in 
EBR-Il. During the transient two of the test elements with high- 
density fuel and tempered martensitic cladding (PNC-FMS) 
breached at an overpower of ~75%. Fuel elements with austenitic 
claddings (D9, PNC316, and PNC150), many with aggressive de- 
sign features and high burnups, survived the overpower transient 
and incurred little or no cladding strain. Fuel elements with annual 
fuel or heterogeneous fuel columns also behaved well. 


18537 (ANL/ET/CP—80384) Vanadium-lined HT9 cladding 
tubes. Cohen, A.B.; Wiencek, T.C.; Tsai, H. Argonne National 
Lab., IL (United States). Feb 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9405123—1: 15. conference on advances in the production 
of tubes, bars and shapes, Clearwater, FL (United States), 2-3 
May 1994). Order Number DE94009670. Source: OSTI; NTIS; 
GPO Dep. 

Argonne National Laboratory’s Integral Fast Reactor (IFR) is an 
advanced liquid-metal-cooled reactor (ALMR) that uses a metallic 
(U-Pu-Zr alloy) fuel material in a steel cladding. The intimate con- 
tact between the fuel and fission products with the cladding at 
reactor operating temperatures (<600°C) can lead to chemical in- 
teraction and potential degradation of the cladding. One possible 
way to minimize the diffusion of the fuel and fission products into 
the steel cladding during irradiation is to place a physical barrier 
between the fuel and cladding. The barrier material chosen would 
have to be less susceptible to interaction at both the fuel and 
cladding interfaces. While there may be several methods by which 
a barrier can be placed between the fuel and cladding in the IFR 
fuel element, the two that have been pursued most recently are 
casting the fuel into a mold of the barrier material and then placing 
the casting and the mold into the steel cladding, and producing a 
lined, or “duplex,” cladding and placing the cast fuel ingot into the 
duplex cladding. The first method had some significant advantages, 
but it did not prove to be an effective barrier for fuel/cladding inter- 
action. The second concept is the subject of this paper. For the 
purposes of testing the duplex cladding concept in-reactor, a fuel 
element has been designed and manufactured that contains a 
vanadium barrier between the fuel and cladding. Vanadium was 
chosen because in-reactor tests conducted by Argonne in the 
1960's indicated that vanadium alloy cladding had excellent metal- 
lurgical compatibility with U-Pu-Zr alloys as compared to steel. This 
paper describes the process for and results from lining IFR 
cladding tubes with a thin sheet of vanadium in order to produce 
duplex tubing for in-reactor testing. 
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18538 (ANL/RA/CP-80314) Method for the determination of 
technical specifications limiting temperature in EBR-Il opera- 
tion. Chang, L.K.; Hill, D.J.; Ku, J.Y. Argonne National Lab., IL 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940436-6: 4. international meeting on nuclear thermal hydraulics, 
operations and safety, Taipei (Taiwan, Province of China), 3-6 Apr 
1994). Order Number DE94007679. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The methodology and analysis procedure to qualify the Mark-V 
and Mark-VA fuels for the Experimental Breeder Reactor Il are 
summarized in this paper. Fuel performance data and design 
safety criteria are essential for thermal-hydraulic analysis and 
safety evaluations. Normal and off-normal operation duty cycles 
and transient classifications are required for the safety assessment 
of the fuels. The temperature limits of subassemblies were first de- 
termined by a steady-state thermal-structural and fuel damage 
analysis, in which a trial-and-error approach was used to predict 
the maximum allowable fuel pin temperature that satisfies the de- 
sign criteria for steady-state normal operation. The steady-state 
temperature limits were used as the basis of the off-normal tran- 
sient analysis to assess the safety performance of the fuel for 
anticipated, unlikely and extremely unlikely events. If the design 
criteria for the off-normal events are not satisfied, then the sub- 
assembly temperature limit is reduced and an iterative procedure is 
employed until all design criteria are met. 


18539 (ANL/RA/CP-80315) Analysis of IFR driver fuel hot 
channel factors. Ku, J.Y.; Chang, L.K.; Mohr, D. Argonne National 
Lab., IL (United States). [1994]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940436-5: 4. international meeting on nuclear thermal hy- 
draulics, operations and safety, Taipei (Taiwan, Province of China), 
3-6 Apr 1994). Order Number DE94007683. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thermal-hydraulic uncertainty factors for Integral Fast Reactor 
(IFR) driver fuels have been determined based primarily on the 
database obtained from the predecessor fuels used in the IFR pro- 
totype, Experimental Breeder Reactor Il. The uncertainty factors 
were applied to the channel factors (HCFs) analyses to obtain sep- 
arate overall HCFs for fuel and cladding for steady-state analyses. 
A “semistatistical horizontal method” was used in the HCFs analy- 
ses. The uncertainty factor of the fuel thermal conductivity 
dominates the effects considered in the HCFs analysis; the uncer- 
tainty in fuel thermal conductivity will be reduced as more data are 
obtained to expand the currently limited database for the IFR 
ternary metal fuel (U-20Pu-10Zr). A set of uncertainty factors to be 
used for transient analyses has also been derived. 


18540 (CONF-9309295—2) Uranium resources: Issues and 
facts. Delene, J.G. Oak Ridge National Lab., TN (United States). 
[1993]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Nuclear as a 
large-scale global option conference; Oak Ridge, TN (United 
States); 28-30 Sep 1993. Order Number DE94004741. Source: 
OSTI; NTIS; GPO Dep. 

Although there are several secondary issues, the most important 
uranium resource issue is, “will there be enough uranium available 
at a cost which will allow nuclear power to be competitive in the fu- 
ture?” This paper will attempt to answer this question by 
discussing uranium supply, demand, and economics from the per- 
spective of the United States. The paper will discuss: how much 
uranium is available; the sensitivity of nuclear power costs to ura- 
nium price; the potential future demand for uranium in the Unites 
States, some of the options available to reduce this demand, the 
potential role of the Advanced Liquid Metal Cooled Reactor 
(ALMR) in reducing uranium demand; and potential alternative ura- 
nium sources and technologies. 


18541 (IAEA-TECDOC-—741) Status of national programmes 
on fast reactors: Proceedings. International Atomic Energy 
Agency, Vienna (Austria). Apr 1994. 151p. (CONF-9305352-: 26. 
meeting of the International Working Group on Fast Reactors, Vi- 
enna (Austria), 4-7 May 1993). Order Number DE94624700. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Based on the International Working Group on Fast reactors 
(IWGFR) members’ request, the IAEA organized a special meeting 
on Fast Reactor Development and the Role of the IAEA in May 
1993. The purpose of the meeting was to review and discuss the 
status and recent development, to present major changes in fast 
reactor programmes and to recommend future activities on fast re- 
actors. The IWGFR took note that in some Member States large 
prototypes have been built or are under construction. However, 
some countries, due to their current budget constraints, have 
reduced the level of funding for research and development pro- 
grammes on fast reactors. The IWGFR noted that in this situation 
the international exchange of information and cooperation on the 
development of fast reactors is highly desirable and stressed the 
importance of the IAEA’s programme on fast reactors. These pro- 
ceedings contain important and useful information on national 
programmes and new developments in sodium cooled fast reactors 
in Member States. Refs, figs and tabs. 


18542 (IAEA-TECDOC—741, pp. 15-20) Fast reactor devel- 
opment programme in France during 1992. Asty, M. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1994. 
(CONF-9305352-: 26. meeting of the International Working Group 
on Fast Reactors, Vienna (Austria), 4-7 May 1993). In Status of 
national programmes on fast reactors: Proceedings. 151p. Order 
Number DE94624700. Source: OST!; NTIS (US Sales Only); INIS. 

The present position with respect to the development of fast re- 
actors in France and prospects for future R and D is summarized. 
The paper gives an overview on the status of the fast reactors 
Phenix and Super Phenix. In addition to the studies in support of 
the EFR project, which are presented in a separate report, CEA 
and NOVATOME have conducted exploratory studies to evaluate 
the potential of fast reactors to burn plutonium and long lived 
wastes with the objective to maintain the acceptable values of two 
important parameters for safety, namely the sodium void worth and 
the Doppler coefficient. (author). 1 fig. 


18543 (IAEA-TECDOC-741, pp. 21-22) Status of fast 
reactor development in Germany. Hueper, R. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1994. (CONF- 
9305352-: 26. meeting of the International Working Group on Fast 
Reactors, Vienna (Austria), 4-7 May 1993). In Status of national 
programmes on fast reactors: Proceedings. 151p. Order Number 
DE94624700. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives a short survey of future fast reactor activities in 
Germany. The fast reactor activities of KfK are part of the Nuclear 
Safety Research Project. The R and D program of this project is 
being restructured in accordance with the demands of the Federal 
Government. The key issues and tasks of the programme con- 
cerned safety and transmutation of minor actinides and fission 
products. (author). 


18544 (IAEA-TECDOC-—741, pp. 22-40) A review of the In- 
dian fast reactor programme. April 1992 - March 1993. Bhoje, 
S.B. (Indira Gandhi Centre for Atomic Research, Kalpakkam (in- 
dia)). International Atomic Energy Agency, Vienna (Austria). Apr 
1994. (CONF-9305352-: 26. meeting of the International Working 
Group on Fast Reactors, Vienna (Austria), 4-7 May 1993). In Sta- 
tus of national programmes on fast reactors: Proceedings. 151p. 
Order Number DE94624700. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Indian nuclear power programme now is based upon PH- 
WRs in the first phase in which Pu will be produced. In the second 
phase, this Pu would be used in the FBR to enhance fissile materi- 
als, i.e. Pu, and also generate 2°U by irradiating thorium. The 
paper presents the main results of Fast Breeder Test Reactor 
(FBTR) operation in 1992, R and D and design on prototype Fast 
Breeder Reactor (PFBR) and studies on FR technology. (author). 
12 figs. 


18545 (IAEA-TECDOC-—741, pp. 41-46) A review of fast re- 
actor activities in Italy. Pierantoni, F. (ENEA, Bologna (ltaly)); 
Tavoni, R. International Atomic Energy Agency, Vienna (Austria). 
Apr 1994. (CONF-9305352-: 26. meeting of the International 
Working Group on Fast Reactors, Vienna (Austria), 4-7 May 1993). 
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In Status of national programmes on fast reactors: Proceedings. 
151p. Order Number DE94624700. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper presents the main results of the Italian collaboration 
with the US company General Electric on the Advanced Liquid 
Metal Reactor (ALMR): oxide and metal core studies, component 
development, passive monitoring devise test. The studies on seis- 
mic isolation and actinide burning were continued. (author). 4 figs, 
2 tabs. 


18546 (IAEA-TECDOC—741, pp. 46-64) A review of the fast 
reactor program in Japan. International Atomic Energy Agency, 
Vienna (Austria); Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan). Apr 1994. (CONF-9305352-: 26. meeting of 
the International Working Group on Fast Reactors, Vienna (Aus- 
tria), 4-7 May 1993). In Status of national programmes on fast 
reactors: Proceedings. 1151p. Order Number DE94624700. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An underlying strategy for the development of nuclear power in 
Japan is to move from LWRs to FBRs. The present situation with 
respect to the construction of the fast reactor Monju (300 MW(e)) 
in Japan and prospects for future power plants with fast reactors is 
summarized. The paper also contains information on the opera- 
tional experience and main scientific results reviewed on the 
experimental fast reactor Joyo. The Japan Atomic Power Company 
(JAPC) is promoting a design study of the Demonstration Fast 
Breeder Reactor (DFBR) under contract with several leading 
Japanese industrial companies. (author). Figs, tabs, 1 photo. 


18547 (IAEA-TECDOC—741, pp. 65-81) Status of sodium 
cooled fast reactor development in the Russian Federation. 
Buksha, Yu.K. (Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.); Poplavskij, V.M. International Atomic 
Energy Agency, Vienna (Austria). Apr 1994. (CONF-9305352-: 26. 
meeting of the International Working Group on Fast Reactors, Vi- 
enna (Austria), 4-7 May 1993). In Status of national programmes 
on fast reactors: Proceedings. 151p. Order Number DE94624700. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the fact that Russia has in operation two experimental 
FRs and one semicommercial FR, which has been running very 
successfully for 13 years (for 1992 the BN-600 NPP average ca- 
pacity factor is 84.0%), this country has a strong position in fast 
reactor technology. Government of Russia in its decree at the end 
of 1992, has, in principle, approved to continue construction of two 
BN-800 reactors in the regions of Urals. The paper presents the 
main results of operation experience and new development of fast 
reactors. (author). 3 figs 8 tabs. 


18548 (IAEA-TECDOC-—741, pp. 82-84) A review of the 
United Kingdom fast reactor programme. Bramman, J. (AEA 
Technology, Risley (United Kingdom). Reactor Services). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1994. 
(CONF-9305352-: 26. meeting of the International Working Group 
on Fast Reactors, Vienna (Austria), 4-7 May 1993). In Status of 
national programmes on fast reactors: Proceedings. 151p. Order 
Number DE94624700. Source: OSTI; NTIS (US Sales Only); INIS. 

The technical part of the UK’s 1992 report is concerned with ac- 
tivities on the Prototype Fast Reactor (PFR). The report contains 
information on reactor operating experience during 1992. The ma- 
jor activity on PFR during the reporting period was an investigation 
of vibration observed in the evaporators of secondary circuits. (au- 
thor). 


18549 (IAEA-TECDOC—741, pp. 85-103) Status of liquid 
metal reactor development in the United States of America. 
Griffith, J.F. (Department of Energy, Washington, DC (United 
States). Office of Nuclear Energy); Horton, K.E. International 
Atomic Energy Agency, Vienna (Austria). Apr 1994. (CONF- 
9305352-: 26. meeting of the international Working Group on Fast 
Reactors, Vienna (Austria), 4-7 May 1993). In Status of national 
programmes on fast reactors: Proceedings. 151p. Order Number 
DE94624700. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives an overview of Liquid Metal Fast Reactor devel- 
opment in the USA until May 1993. The paper contains much 
fundamental information of ALMR plant design, safety approach 
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and technology development, integral fast reactor concept develop- 
ment and experimental studies at the test facilities. The problems 
of elimination of nuclear power research and development and 
budget reduction are discussed. The USA will continue its develop- 
ment of the actinide recycle concept. (author). 14 figs, 1 tab. 


18550 (IAEA-TECDOC-741, pp. 103-137) A review of the 
collaborative programme on the European Fast Reactor (EFR). 
Technical Secretariat of Management Group Research and Devel- 
opment (MGRD). international Atomic Energy Agency, Vienna 
(Austria). Apr 1994. (CONF-9305352-: 26. meeting of the Interna- 
tional Working Group on Fast Reactors, Vienna (Austria), 4-7 May 
1993). In Status of national programmes on fast reactors: Proceed- 
ings. 151p. Order Number DE94624700. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper gives an overview of the current activities in the R 
and D area for the European Fast Reactor (EFR). It is an example 
of how and advanced technological development can be handled 
across nations, thereby sharing costs and taking benefit from differ- 
ent national skills and expertise. The R and D organizations UK, 
France and Germany were committed during ten years to support 
the EFR and the research programmes in their nuclear centres. 
The paper presents the achievements in design and the various 
field of research and development of the EFR project. In parallel 
with scientific and engineering activities in 1992-93 major changes 
took place in the budget reduction for R and D. The future of the 
EFR project is under discussion among the partners. (author). 17 
figs, 2 tabs. 


18551 (IAEA-TECDOC—741, pp. 138-140) Commission of 
the European Communities: Review of fast reactor activities 
performed during 1992. Balz, W. (Commission of the European 
Communities, Brussels (Belgium)); Goethem, G. van. International 
Atomic Energy Agency, Vienna (Austria). Apr 1994. (CONF- 
9305352—: 26. meeting of the International Working Group on Fast 
Reactors, Vienna (Austria), 4-7 May 1993). In Status of national 
programmes on fast reactors: Proceedings. 151p. Order Number 
DE94624700. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is based on the results of the studies performed un- 
der the Commission of the European Communities (CEC) funding 
in support of the fast reactor development in Europe. CEC re- 
search activities of fast reactor in 1992 were bound up with the 
following topics: codes and standards, structure analysis, materi- 
als, work in relation with minor actinide transmutation. (author). 


18552 (IAEA-TECDOC-—741, pp. 141-150) The status of fast 
reactor technology in China. Xu Mi (Academia Sinica, Beijing, BU 
(China). Inst. of Atomic Energy). International Atomic Energy 
Agency, Vienna (Austria). Apr 1994. (CONF-9305352-: 26. meet- 
ing of the International Working Group on Fast Reactors, Vienna 
(Austria), 4-7 May 1993). In Status of national programmes on fast 
reactors: Proceedings. 1151p. Order Number DE94624700. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since the end of 1991, the concepture design of the Chinese Ex- 
perimental Fast Reactor with the power 65 MWth (25 MWe) has 
been supplemented with the design of sodium auxiliary systems, 
cover gas systems, control and power supply systems. The main 
design parameters are given in this paper. Engineering preparation 
of the project has been carried on for two years. The Preliminary 
Feasibility Study Report including five volumes 1. General Report; 
2. Concepture Design of Chinese Experimental Fast Reactor; 3. 
Reactor Site Evaluation; 4. Safety and Environment Impact Analy- 
sis; and 5. Economy Study has been approved by the Authorities. 
The reactor site which is selected in China Institute of Atomic En- 
ergy, 40 km away from Beijing has been basically approved. The 
activities of research and development of the FBR technology are 
been carried on, some results on sodium technology, materials, fu- 
els and experiments concerning safety study are briefly presented 
in the paper. (author). 12 refs, 9 figs, 1 tab. 


18553 


(KFK-5255) The story of the European fast reactor 
cooperation. Marth, W. Kernforschungszentrum Karlsruhe GmbH 
(Germany); European Fast Reactor (EFR), Karlsruhe (Germany). 
Dec 1993. 1387p. Order Number DE94769097. Source: OSTI; NTIS 
(US Sales Only); INIS. 


142 ERA Vol. 19, No. 7 


This report is a condensed history of European cooperation in 
the large breeder power plants with powers in excess of 1000 
MWe. The beginning, in 1973, was marked by the so-called 
Utilities’ Convention signed by EdF, RWE, and ENEL on the con- 
struction of Superphenix and SNR 2. In 1977, cooperation began 
among the reactor vendors and R and D organizations in France, 
Germany and Italy as well as Belgium and the Netherlands. After 
the British had joined in 1984, planning for the European Fast Re- 
actor, EFR, was started in 1988. The conceptual design phase of 
the 1500 MWe breeder power plant covered a period of five years 
and was concluded with an economic assessment and a technical 
safety analysis of EFR in 1983. A number of ongoing studies are 
being conducted within a specific EFR program. (orig.) 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 18576, 18625, 18809 


18554 (WHC-SA-0907-S) SP-100 ground engineering sys- 
tem requirements and analysis. Smith, G.L. Westinghouse 
Hanford Co., Richland, WA (United States). May 1990. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-910116—27: 8. symposium on space nu- 
clear power systems, Albuquerque, NM (United States), 6-10 Jan 
1991). Order Number DE94007703. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. SPACE POWER REACTORSs#est facili- 
ties; DESIGN; SAFETY; CONSTRUCTION; STANDARDS; 
SAFETY ANALYSIS; VACUUM SYSTEMS; CONTAINMENT SYS- 
TEMS; HEAT EXCHANGERS 


18555 (WHC-SA-0912-S) Handling and disposal of SP-100 
ground test nuclear fuel and equipment. Wilson, C.E.; Potter, 
J.D.; Hodgson, R.D. Westinghouse Hanford Co., Richland, WA 
(United States). May 1990. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-910116-29: 8. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 6-10 Jan 1991). Order 
Number DE94007705. Source: OSTI; NTIS; INIS; GPO Dep. 

The post SP-100 reactor testing period will focus on defueling 
the reactor, packaging the various radioactive waste forms, and 
shipping this material to the appropriate locations. Remote-handling 
techniques will be developed to defuel the reactor. Packaging the 
spent fuel and activated reactor components is a challenge in it- 
self. This paper presents an overview of the strategy, methods, 
and equipment that will be used during the closeout phase of nu- 
clear testing. 


18556 (WHC-SA-0913-S) SP-100 reactor disassembly re- 
mote handling test program. Maiden, G.E.; Potter, J.D.; Vader, 
D.P.; Wilson, C.E. Westinghouse Hanford Co., Richland, WA 
(United States). May 1990. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-910116-28: 8. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 6-10 Jan 1991). Order 
Number DE94007704. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is presented as an overview of the remote handling 
equipment validation testing, which will be conducted before instal- 
lation and use in the ground engineering test facility. This 
equipment will be used to defuel the SP-100 reactor core after 
removing it from the Test Assembly following nuclear testing. A se- 
ries of full scale mock-up operational tests will be conducted at a 
Hanford Site facility to verify equipment design, operation, and ca- 
pabilities. 


18557 (WHC-SA-0917-S) Construction management at the 
SP-100 Ground Engineering System Test Site. Burchell, G.P. 
(Westinghouse Hanford Co., Richland, WA (United States)); Wil- 
son, L.R. Westinghouse Hanford Co., Richland, WA (United 
States). May 1990. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. (CONF-910116— 
31: 8. symposium on space nuclear power systems, Albuquerque, 
NM (United States), 6-10 Jan 1991). Order Number DE94007709. 
Source: OSTI; NTIS; INIS; GPO Dep. 





The SP-100 Ground Engineering System (GES) Test Site is 
planned for construction at the US Department of Energy’s Hanford 
Site in Southeastern Washington. This project provides the Hanford 
Site contractors with a unique opportunity to showcase a number 
of design and construction innovations that significantly lower the 
design and construction costs while providing a facility that will ef- 
fectively meet all of its design objectives. This paper will explain 
the organization and management of the SP-100 project, specifi- 
cally those activities relating to facility design modification and 
construction management, as performed through the joint efforts of 
Westinghouse Hanford Company (Westinghouse Hanford) and 
Kaiser Engineers Hanford (KEH). 


18558 (WHC-SA-1347-S) SP-100 inert gas act activation. 
Wilcox, A.D. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-920431—- 
31: Meeting on new horizons in radiation protection and shielding, 
Pasco, WA (United States), 26 Apr - 1 may 1992). Order Number 
DE94007707. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the SP-100 test program at the US Department of En- 
ergy Field Office, Richland, there are plans to test the SP-100 
space reactor in a vacuum in the test facility shown in Figure 1. 
The vacuum vessel will be in an inert gas atmosphere in the reac- 
tor experiment (RX) cell. The upper assembly (UA)/pump cells will 
also be inerted. The objective is to determine whether the radioac- 
tivity levels in the facility exhaust are within permissible levels. This 
radioactivity comes from leakage of activation products from the 
inert gas cells into the facility ventilation exhaust stream. The spe- 
cific activities were calculated for the activation products from the 
combinations of inert gases that were considered for this facility, 
for a range of leakage rates, and for leakage from the UA/pump 
cells into the RX cell, and results are detailed in this report. 


18559 (WHC-SA-1348-S) SP-100 reactor cell activation. 
Wilcox, A.D. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-920431— 
33: Meeting on new horizons in radiation protection and shielding, 
Pasco, WA (United States), 26 Apr - 1 may 1992). Order Number 
DE94007708. Source: OSTI; NTIS; INIS; GPO Dep. 

There are plans to test the SP-100 space reactor for 2 yr in the 
test facility shown in Figure 1. The vacuum vessel will be in the re- 
actor experiment (RX) cell surrounded by an inert gas atmosphere. 
It is proposed that the reactor test cell could contain removable- 
water- shielding tanks to reduce the residual activation dose rates 
in the test cell after the tests are completed. This reduction will al- 
low the facility to be considered for other uses after the SP-100 
tests are completed. The radiation dose rates in the test cell were 
calculated for several configurations of water-shielding tanks to 
help evaluate this concept. 


2107 Regulation and Licensing 
Refer also to citation(s) 18492, 18635 


18560 (BFS-KT—6/93, pp. 39-50) The body of nuclear safety 
rules in Germany. Tasks, problems, perspectives trom the 
point of view of a manufacturer. Orth, K.H. (Siemens-KWU, Er- 
langen (Germany)). Bundesamt fuer Strahlenschutz, Sailzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Jul 1993. (in 
German). (CONF-9301142—: KT/KTA winter seminar: Nuclear engi- 
neering in the Federal Republic of Germany in 1993 - tasks, 
problems and prospects from the point of view of those concerned, 
Salzgitter (Germany), 28-29 Jan 1993). In Nuclear technology in 
Germany in 1993: Tasks, problems, perspectives from the point of 
view of those concerned. 253p. Order Number DE94769566. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses a manufacturer's point of view, industry's 
interests and aspects in connection with the evolution and defini- 
tion of KTA safety rules, stating a certain field of tension between 
RSK recommendations and the KTA safety rules. Developments 
within the EU faster expectations for better harmonisation of safety 
guides and rules. (HP) 
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18561 (BfS-KT-6/93, pp. 99-110) Aspects of main interest 
in the future activities of experts participating in licensing and 
supervisory procedures under atomic energy law. Mazur, H. 
(Technischer Ueberwachungsverein Hannover/Sachsen-Anhatt e.V., 
Hannover (Germany)). Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Jul 1993. (in 
German). (CONF-9301142—: KT/KTA winter seminar: Nuclear engi- 
neering in the Federal Republic of Germany in 1993 - tasks, 
problems and prospects from the point of view of those concerned, 
Salzgitter (Germany), 28-29 Jan 1993). In Nuclear technology in 
Germany in 1993: Tasks, problems, perspectives from the point of 
view of those concerned. 253p. Order Number DE94769566. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author mentions and briefly explains the significance of the 
aspects and subject areas: non-destructive testing methods, 
fatigue analysis, precautionary maintenance, emergency manage- 
ment planning, and decommissioning. (HP) 


18562 (BfS-KT—6/93, pp. 111-138) KTA nuclear safety rules, 
or the love for service according to the rules. Sauer, G.W. (Min- 
isterium fuer Arbeit und Soziales, Jugend, Gesundheit und Energie 
des Landes Schleswig-Holstein, Kiel (Germany)). Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Jul 1993. (In German). (CONF-9301142-: KT/KTA win- 
ter seminar: Nuclear engineering in the Federal Republic of 
Germany in 1993 - tasks, problems and prospects from the point of 
view of those concerned, Salzgitter (Germany), 28-29 Jan 1993). 
In Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned. 253p. Order 
Number DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents some critical comments on the question as 
to what extent the KTA rules really support the safety-oriented and 
in this sense purposeful implementation of the Atomic Energy Act. 
The authors review some specific KTA rules for their expediency, 
not with holding disapproval in some cases. (HP) 


18563 (BNL-NUREG—60203) IPE data base structure and 
insights. Lehner, J.; Youngblood, R. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 10p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-931079-26: 21. water reactor 
safety information meeting, Bethesda, MD (United States), 25-27 
Oct 1993). Order Number DE94009073. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A data base (the “IPE Insights Data Base”), has been developed 
that stores data obtained from the Individual Plant Examinations 
(IPEs) which licensees of nuclear power plants are conducting in 
response to the Nuclear Regulatory Commission's (NRC) Generic 
Letter GL88-20. The data base, which is a collection of linked 
dbase files, stores information about individual plant designs, core 
damage frequency, and containment performance in a uniform, 
structured way. This data base can be queried and used as a com- 
putational tool to derive insights regarding the plants for which data 
is stored. This paper sets out the objectives of the IPE Insights 
Data Base, describes its structure and contents, illustrates sample 
queries, and discusses possible future uses. 


18564 (INIS-mf-13849, pp. 80-93) Regulation: Visible and 
vigorous. Domaratzki, Z. (Atomic Energy Control Board, Ottawa, 
ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Atomic Energy Control Board (AECB) is moving to become 
a more visible and publicly oriented organization. The objective is 
to interface more with the general public and to take socio- 
economic considerations into formulation of regulatory policies and 
decision. In addition, the inner workings of the AECB will be made 
more transparent to the public. Visibility and transparency will ben- 
efit the AECB (and the nuclear industry) only if any new audience 
agrees with what it sees. To achieve greater acceptance the AECB 
will need to be seen to be responding to criticisms and as the On- 
tario Nuclear Safety Review and the Siting Process Task Force on 
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Low-Level Radioactive Waste Disposal. The extent to which the 
AECB can change in response to these outside bodies will, to sig- 
nificant extent, depend on the acquisition of additional resources. 


18565 (NUREG-0040-Vol.18-No.1) Licensee contractor and 
vendor inspection status report: Volume 18, No. 1, Quarterly 
report, January-March 1994. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Reactor Inspection and Li- 
censee Performance. Apr 1994. 245p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organizations during the period form January 1994 
through March 1994. A list of selected bulletins and information 
notices involving vendor issues and copies of pertinent correspon- 
dence involving vendor issues are also included in this periodical. 


18566 (NUREG—0540-Vol.16-No.3) Title list of documents 
made publicly available, March 1-31, 1994: Volume 16, No. 3. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. May 
1994. 388p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other used of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


18567 (NUREG—0750-Vol.38-Index-1) Indexes to Nuclear 
Regulatory Commission issuances, July-September 1993: Vok 
ume 38, Index 1. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 


tions Services. Jan 1994. 36p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (United States). Source: 
NTIS; GPO; INIS. 

Digest and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Board Panel (LBP), the Administrative 
Law Judges (ALJ), the Directors’ Decisions (DD), and the Denials 
of Petitions for Rulemaking (DPRM) are presented in this docu- 
ment. these digests and indexes are intended to serve as a guide 
to the issuances. These information elements are displayed in one 
or more of five separate formats arranged as follows: Case name 
index; digests and headers; legal citations index; subject index, 
and facility index. 


OST]; 


18568 (NUREG-—0750-Vol.38-Index-2) Indexes to Nuclear 
Regulatory Commission Issuances, July-December 1993: Vol 
ume 38, Index 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. Apr 1994. 60p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Board Panel (LBP), the Administrative 
Law Judges (ALJ), the Directors’ Decisions (DD), and the Denials 
of Petitions for Rulemaking (DPRM) are presented in this docu- 
ment. These digests and indexes are intended to serve as a guide 
to the issuances. These information elements are displayed in one 
or more of five separate formats arranged as follows: Case Name 


Index; Digests and Headers; Legal Citations Index; Subject Index, 
and Facility Index. 


18569 (NUREG-0750-Vol.38-No.6) Nuclear Regulatory Com- 
mission issuances, December 1993: Volume 38, No. 6. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. 1993. 109p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 
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This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


18570 (NUREG—0750-Vol.39-No.1) Nuclear Regulatory Com- 
mission Issuance: Volume 39, No. 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Jan 1994. 45p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (AU), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


18571 (NUREG—0750-Vol.39-No.2) Nuclear Regulatory Com- 
mission issuances: Volume 39, No. 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Feb 1994. 48p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Director's Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


18572 (VTT-TIED-1447) Licensing practices for pro- 
grammable automation systems. Haapanen, P. (Technical 
Research Centre of Finland, Espoo (Finland). Lab. of Electrical and 
Automation Engineering); Haell, L.E.; Lucander, A.; Manninen, T. 
Technical Research Centre of Finland, Espoo (Finland). Feb 1993. 
47p. (In Finnish). Order Number DE94624796. Source: OSTI; 
NTIS; INIS. 

The operation and safety automation systems of the new nuclear 
power plant offered for Finland are proposed to be realized with 
new programmable digital technology. This seems to be the 
longest technological leap in the otherwise quite customary plant 
concepts. In the existing four plant units it may also become nec- 
essary to extend or replace old analog systems with digital ones in 
the future. The safety assessment of a programmable digital 
system can not be based on conventional probabilistic methods be- 
cause of the difficulties in quantification of the reliability of the 
software as well as the hardware. In the case of the software it is 
widely acknowledged that quantification is difficult. The hardware 
has equal problems due to the dependence of the effect of a hard- 
ware failure on the instruction being executed at the time of failure. 
The difficulties stem from the complexity, non-continuous behaviour 
and tendency to common mode failures of the programmable sys- 
tems. The reliability assessment has to be based on qualitative 
arguments linked to a claim limit. These qualitative arguments are 
based on sound engineering judgement and present deterministic 
as opposed to probabilistic criteria. Due to the uncertainty of the 
quantitative reliability estimate other means shall be used to gain 
confidence on the system safety. These means include evidence 
on the excellence of manufacture supported by deterministic fea- 
tures and confidence building measures. (29 refs., 6 figs., 1 tab.). 
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18573 (INIS-mf-13849, pp. 59-63) Nuclear energy in the re- 
public of Korea toward the 21. century. Bong-Soo, Hahn (Korea 
Electric Co., Seoul (Korea, Republic of)). Canadian Nuclear Associ- 
ation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1988, the annual growth rate of electricity consumption in Ko- 
rea was forecast to be 7.2%. It is predicted that nuclear energy will 





be a major resource for Korea through the 21. century and beyond. 
There are two types of power reactors, CANDU and PWR. The 
policy is to standardize units, and to increase Korean content. All 
uranium is imported: 40% through long-term contracts; 20% is 
bought on the spot market; and, the remainder is secured through 
investment in exploration and development overseas. 


18574 (INIS-mf-13849, pp. 97-112) Uranium supply: Canada 
in the context of the world situation. Morrison, R.W. (Depart- 
ment of Energy, Mines and Resources, Ottawa, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1988. 413p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

Statistical data on the supply and demand for uranium in 1987 
are published and discussed, with the emphasis on Canada. The 
paper also discusses individual mining developments, the formation 
of Cameco, and trade between Canada and the United States. 


18575 (INIS-mf—-13849, pp. 158-172) Uranium enrichment: 
An opportunity windo. Rae, H.K. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Melvin, J.G. 
Canadian Nuclear Association, Toronto, ON (Canada). 1988. 413p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 
Although the present generation of CANDU reactors do not re- 
quire enriched fuel, advanced CANDU’s will probably use slightly 
enriched uranium. Largely for that reason, the authors conclude 
that Canada could profitably enter the enrichment market, if it 
could find a foreign partner. Of the available processes, the first 
choice wouk) be a gas centrifuge process, but laser isotope sepa- 
ration would have to be studied for possible later introduction. 


18576 (INIS-mf—13849, pp. 286-299) Marine nuclear propul- 
sion: Present and emerging opportunities for the Canadian 
nuclear industry. Hewitt, J.S. (Energy Conversion Systems, Ot- 
tawa, ON (Canada)); Oliva, A.F. Canadian Nuclear Association, 
Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Associa- 
tion 28. annual conference. Order Number DE94622204. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1988, the Government of Canada was considering the acqui- 
sition of nuclear submarines, but eventually decided not to. In that 
context, this paper discusses an opportunity for Canadian industry 
in the field of nuclear propulsion. 


18577 (NUREG/CR-6123) An international comparison of 
commercial nuclear power pliant staffing regulations and prac- 
tice, 1980-1990. Melber, B. (Battelle Human Affairs Research 
Center, Seattle, WA (United States)); Hauth, J.; Terrill, E.; Berk, B.; 
Gore, B. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research; Pacific Northwest Lab., Rich- 
land, WA (United States); Battelle Human Affairs Research Center, 
Seattle, WA (United States). Mar 1994. 68p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (PNL-8564; BHARC—700/93/042). 
Source: OSTI; NTIS; INIS; GPO. 

In this report an international review of regulatory and industry 
practices is provided in the area of nuclear power plant staffing 
during the 1980s in Canada, France, Germany, Japan, Sweden, 
and the United Kingdom. The objective of this review is to highlight 
trends in staffing regulatory approaches, industry practices, and is- 
sues of concern in other countries that have potential relevance to 
nuclear power plant staffing issues in the United States. The 
decade of the 1980s was marked by a great deal of growth in nu- 
clear power operations internationally; however, growth of nuclear 
power is not expected to continue in the 1990s except in France 
and Japan. A continuum of regulatory approaches to staffing was 
identified, ranging from prescribed regulations that are applied to 
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all licensees (Germany is most similar to the United States in this 
regard), to indirect staffing regulations where the regulatory author- 
ity oversees plant operating practices that are agreed to in the 
plant operating license (most notably, France and the United King- 
dom). Most of the changes observed in staffing regulations and 
practices in the early 1980s were made in response to the accident 
at the Three Mile Island Unit 2 nuclear power plant (TMI) in 1979. 
These changes included the widespread issuance of new operator 
and licensing requirements and the establishment of national train- 
ing centers. After the post-TMI changes were implemented, a 
period of relative stability followed. Changes in the latter half of the 
1980s have focused on continuing improvements and additions to 
training curricula and methods, most notably increased reliance on 
simulator training. 
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18578 (BfS-KT-6/93, pp. 217-243) Can research work con- 
tribute to further developing the KTA nuclear safety rules?. 
Kugeler, K. (Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Sicherheitsforschung und Reaktortechnik). Bundesamt fuer 
Strahienschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Jul 1998. (In German). (CONF-9301142—: KT/KTA win- 
ter seminar: Nuclear engineering in the Federal Republic of 
Germany in 1993 - tasks, problems and prospects from the point of 
view of those concerned, Salzgitter (Germany), 28-29 Jan 1993). 
In Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned. 253p. Order 
Number DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

Activities are under-way worldwide towards designing reactors 
with an enhanced level of engineered safety. The paper refers to 
systems equipped with a core catcher in order to minimize the ef- 
fects of a core meltdown accident and explains the conceptual 
design of the AP 600, the EPR, and the HTR-Modul. Continued re- 
search work is indispensable in order to further progress on the 
road towards a desaster-safe use of nuclear power. (DG) 
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Refer also to citation(s) 18290, 18535, 18609, 18612, 18623, 
18756, 18760, 20538, 20552, 20553, 20554, 20555, 20556 


18579 (ANL/RERTR/TM-18, pp. 272-280) Some neutronics 
and thermal-hydraulics codes for reactor analysis using per- 
sonal computers. Woodruff, W.L. (Argonne National Laboratory, 
IL (United States)). Argonne National Lab., IL (United States). Jul 
1993. (CONF-9009108-: International meeting on reduced enrich- 
ment for research and test reactors, Newport, RI (United States), 
23-27 Sep 1990). In Proceedings of the 1990 International Meeting 
on Reduced Enrichment for Research and Test Reactors. 447p. 
Order Number DE94006497. Source: OSTI; NTIS; INIS. 

Some neutronics and thermal-hydraulics codes formerly available 
only for main frame computers may now be run on personal com- 
puters. Brief descriptions of the codes are provided. Running times 
for some of the codes are compared for an assortment of personal 
computers. Brief descriptions of the codes are provided. Running 
times for some of the codes are compared for an assortment of 
personal and main frame computers. With some limitations in de- 
tail, personal computer versions of the codes can be used to solve 
many problems of interest in reactor analysis at very modest costs. 


18580 (CONF-930809-13) Production and testing of the 
VITAMIN-B6 fine-group and the BUGLE-93 broad-group neu- 
tron/photon cross-section libraries derived trom ENDF/B-VI 
nuclear data. Ingersoll, D.T. (Oak Ridge National Lab., TN (United 
States)); White, J.E.; Wright, R.Q.; Hunter, H.T.; Slater, C.O.; 
Greene, N.M.; MacFarlane, R.E. Oak Ridge National Lab., TN 
(United States). [1993]. 11p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 8. ASTM-EURATOM symposium on reac- 
tor dosimetry; Vail, CO (United States); 29 Aug - 3 sep 1993. 
Order Number DE94002438. Source: OSTI; NTIS; INIS; GPO Dep. 

A new multigroup cross-section library based on ENDF/B-VI data 
has been produced and tested for light water reactor shielding and 
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reactor pressure vessel dosimetry applications. The broad-group |i- 
brary is designated BUGLE-93. The processing methodology is 
consistent with ANSI/ANS 6.1.2, since the ENDF data were first 
processed into a fine-group, “pseudo problem-independent” format 
and then collapsed into the final broad-group format. The fine- 
group library is designated VITAMIN-B6. An extensive integral data 
testing effort was also performed. In general, results using the new 
data show significant improvements relative to earlier ENDF data. 


18581 (INIS-mf-13870, pp. 59) Program DYNAMIKA for the 
reactor kinetic calculations. Krops, S. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Jaderna a Fysikaline 
Inzenyrska). Ceske Vysoke Uceni Technicke, Prague (Czech Re- 
public). 30 Apr 1994. (CONF-940184—: CTU seminar 94, Prague 
(Czech Republic), 17-20 Jan 1994). In Proceedings of the CTU 
seminar 94. Pt. A. 234p. Order Number DE94624077. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR KINETICS/d codes; REACTOR 
KINETICS EQUATIONS 


18582 (LA-UR-94-1284) Processing and testing ENDF/B-VI 
with NJOY and TRANSX. MacFarlane, R.E. Los Alamos National 
Lab., NM (United States). [1994]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940482-3: American Nuclear Society (ANS) topical meet- 
ing; Topical meeting on advances in reactor physics, Knoxville, TN 
(United States); Knoxville, TN (United States), 11-15 Apr 1994; 11- 
14 apr 1994; CONF-940407-19). Order Number DE94011717. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The NJOY Nudear Data Processing System has been used to 
process the Evaluated Nuclear Data File ENDF/B-VI, including all 
changes through Release 2, into multigroup cross-section libraries 
that can be used with many different neutron/photon transport 
codes and into ACE format for use with the MCNP continuous- 
energy Monte Carlo code. The ENDF-6 format contains a number 
of new features of interest to reactor physics, and many of the new 


evaluations take advantage of these features to provided improved 
data. The changes to the NJOY system required to process these 
new evaluations are described. The new cross-section libraries 
have been used to test the performance of ENDF/B-VI for a num- 
ber of familiar benchmarks. The results are compared to ENDF/B-V 
results to give an idea of how the new libraries will perform for re- 
actor physics calculations. 


18583 (WAPD-T-3030) A coarse-mesh nodal method- 
diffusive-mesh finite difference method. Joo, H.; Nichols, W.R. 
Westinghouse Electric Corp., West Mifflin, PA (United States). Bet- 
tis Atomic Power Lab. [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-940602-8: 35. annual meeting of the American Nuclear 
Society, New Orleans, LA (United States), 11-16 Jun 1994). Order 
Number DE94010809. Source: OSTI; NTIS; INIS; GPO Dep. 

Modern nodal methods have been successfully used for conven- 
tional light water reactor core analyses where the homogenized, 
node average cross sections (XSs) and the flux discontinuity fac- 
tors (DFs) based on equivalence theory can reliably predict core 
behavior. For other types of cores and other geometries character- 
ized by tightly-coupled, heterogeneous core configurations, the 
intranodal flux shapes obtained from a homogenized nodal problem 
may not accurately portray steep flux gradients near fuel assembly 
interfaces or various reactivity control elements. This may require 
extreme values of DFs (either very large, very small, or even nega- 
tive) to achieve a desired solution accuracy. Extreme values of 
DFs, however, can disrupt the convergence of the iterative meth- 
ods used to solve for the node average fluxes, and can lead to a 
difficulty in interpolating adjacent DF values. Several attempts to 
remedy the problem have been made, but nothing has been satis- 
factory. A mew coarse-mesh nodal scheme called the 
Diffusive-Mesh Finite Difference (DMFD) technique, as contrasted 
with the coarse-mesh finite difference (CMFD) technique, has been 
developed to resolve this problem. This new technique and the de- 
velopment of a few-group, multidimensional kinetics computer 
program are described in this paper. 
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18584 (BNL-NUREG-—49996) Review of advanced control 
rooms: Methodological considerations for the use of HFE 
guidelines. O’Hara, J.M. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 5p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-940602—4: 35. annual meeting of the 
American Nuclear Society, New Orleans, LA (United States), 11-16 
Jun 1994). Order Number DE94007172. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Control rooms for advanced nuclear power plants use advanced 
human-system interface (HSI) technologies that may have 
significant implications for plant safety in that they will affect the op- 
erator's overall role in the system and the ways in which operators 
interact with the system. The US Nuclear Regulatory Commission 
(NRC) reviews HSls to ensure that they are designed to accepted 
human factors engineering (HFE) principles. The principal review 
guidance, however, is more than ten-years old (US NRC, 1981). 
Accordingly, an Advanced HS! Design Review Guideline (DRG) 
was developed to provide criteria for these reviews. The DRG con- 
tains seven major sections: Information Display, User-System 
Interaction, Process Control and Input Devices, Alarms, Analysis 
and Decision Aids, Inter-Personnel Communication, and Workplace 
Design (see O’Hara & Brown, 1993). The purpose of this paper is 
to describe the methodology for DRG use. 


18585 (CONF-940445—4) Concrete containment aging 
study. Pachner, J. (international Atomic Energy Agency, Vienna 
(Austria)); Tai, T.M.; Naus, D. Oak Ridge National Lab., TN (United 
States). [1994]. 4p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 56. annual American power conference; Chicago, IL (United 
States); 25-27 Apr 1994. Order Number DE94010129. Source: 
OSTI; NTIS; GPO Dep. 

In 1989, IAEA initiated a pilot study on the management of aging 
of nuclear power plant components. The Phase | and Il studies of 
concrete containment are discussed. With the data base, plant 
owners will be able to review and enhance their existing programs. 
IAEA will analyze data provided by participating plants and the re- 
port is scheduled to be released by late 1994 (final report release 
mid-1995). 


18586 (INIS-mf—13805) NPP unusual events: data, analysis 
and application. Tolstykh, V. International Atomic Energy Agency, 
Vienna (Austria). Div. of Nuclear Safety. 1990. 17p. (CONF- 
9009548-—: 2. international school on reliability and safety of NPP, 
Varna (Bulgaria), 10-15 Sep 1990). Order Number DE94622529. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Subject of the paper are the IAEA cooperative patterns of un- 
usual events data treatment and utilization of the operating safety 
experience feedback. The Incident Reporting System (IRS) and the 
Analysis of Safety Significant Event Team (ASSET) are discussed. 
The IRS methodology in collection, handling, assessment and dis- 
semination of data on NPP unusual events (deviations, incidents 
and accidents) occurring during operations, surveillance and main- 
tenance is outlined by the reports gathering and issuing practice, 
the experts assessment procedures and the parameters of the sys- 
tem. After 7 years of existence the IAEA-IRS contains over 1000 
reports and receives 1.5-4% of the total information on unusual 
events. The author considers the reports only as detailed technical 
‘records’ of events requiring assessment. The ASSET approaches 
implying an in-depth occurrences analysis directed towards level-1 
PSA utilization are commented on. The experts evaluated root 
causes for the reported events and some trends are presented. 
Generally, internal events due to unexpected paths of water in the 
nuclear installations, occurrences related to the integrity of the 
primary heat transport systems, events associated with the engi- 
neered safety systems and events involving human factor 
represent the large groups deserving close attention. Personal rec- 
ommendations on how to use the events related information use 
for NPP safety improvement are given. 2 tabs (R.Ts). 





18587 (INIS-mf—13870, pp. 55-56) A computer program for 
steam generator PGV-1000 thermal-hydraulic analysis. Ubra, O. 
(Ceske Vysoke Uceni Technicke, Prague (Czech Republic). Kate- 
dra Tepelnych a Jadernych Energetickych Zarizeni); Doubek, M.; 
Zuna, Z. Ceske Vysoke Uceni Technicke, Prague (Czech Repub- 
lic). 30 Apr 1994. (CONF-940184—: CTU seminar 94, Prague 
(Czech Republic), 17-20 Jan 1994). In Proceedings of the CTU 
seminar 94. Pt. A. 234p. Order Number DE94624077. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEAM GENERATORS/mathematical 
models; COMPUTER CALCULATIONS; FLUID FLOW; HEAT 
TRANSFER; SPATIAL DISTRIBUTION; VOID FRACTION 


18588 (NUREG—1416) Operational experience and mainte- 
nance programs of Transamerica Delaval, inc., diesel 
generators. Rajan, J.R. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering. May 1994. 37p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS. 

Concerns regarding the reliability of large-bore, medium-speed 
diesel generators manufactured by Transamerica Delaval, Inc. 
(TDI) for application at domestic nuclear plants were first prompted 
by a crankshaft failure at Shoreham Nuclear Power Station in 
August 1983. A number of diesel generator components were iden- 
tified which had potential deficiencies from a manufacturing and 
operational standpoint. In response to these problems, 11 (now 8) 
U.S. nuclear utility owners formed a TDI Diesel Generator Owners 
Group (Owners Group) to address operational and regulatory is- 
sues relative to diesel generator sets used for standby emergency 
power. The Owners’ Group performed extensive design reviews of 
all Key engine components and developed recommendations to be 
implemented by the individual owners concerning needed compo- 
nent replacements and modifications, component inspections to 
validate the “as-manufactured” and “as-assembled” quality of key 
engine components, engine testing, and an enhanced maintenance 
and surveillance program. 


18589 (NUREG/CR-4599-Vol.3-No.2) Short cracks in piping 
and piping wells: Volume 3, No. 2: Semiannual report, Octo- 
ber 1992—March 1993. Wilkowski, G.M. (Battelle, Columbus, OH 
(United States)); Brust, F.; Francini, R. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; 
Battelle, Columbus, OH (United States). Mar 1994. 103p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (BMF-2173-Vol.3-No.2). Source: OSTI; NTIS; INIS; GPO, 

This is the sixth semiannual report of the US Nuclear Regulatory 
Commission’s 4-year research program “Short Cracks in Piping 
and Piping Welds” which began in March 1990. The objective is to 
verify and improve fracture analyses for circumferentially cracked 
nuclear piping with cracks sizes typically found during in-service 
flaw evaluations. Progress is the through-wall-cracked pipe efforts 
involved (1) verification of deformation plasticity under nonpropor- 
tional loading, (2) evaluation of the effect of weld metal strength on 
various J-estimation schemes, and (3) development of new GE/ 
EPRI functions. Surface-cracked pipe evaluations involved (1) ma- 
terial characterization of B&W C-Mn-Mo submerged arc weld 
metal, and (2) 3D finite-element mesh refinement study. The 
toughness of the bimetallic weld fusion line was evaluated and 
showed unusual fracture behavior based on the results of the 
Charpy tests. The dynamic strain aging J-R tests confirmed the 
screening criterion developed earlier in the program. The results 
from this program to date necessitated several additional efforts. 
These were initiated and have been reported here. Presentation of 
the results from this program to the ASME Section XI Pipe Flaw 
Evaluation Working Group is also summarized here. 


18590 (NUREG/CR-5985) Evaluation of computer-based 
ultrasonic inservice inspection systems. Harris, R.V. Jr. (Pacific 
Northwest Lab., Richland, WA (United States)); Angel, L.J.; Doctor, 
S.R.; Park, W.R.; Schuster, G.J.; Taylor, T.T. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Pacific Northwest Lab., Richland, WA (United States). Mar 1994. 
125p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (PNL—8919). 
Source: OSTI; NTIS; INIS. 
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This report presents the principles, practices, terminology, and 
technology of computer-based ultrasonic testing for inservice in- 
spection (UT/ISI) of nuclear power plants, with extensive use of 
drawings, diagrams, and LTT images. The presentation is technical 
but assumes limited specific knowledge of ultrasonics or comput- 
ers. The report is divided into 9 sections covering conventional 
LTT, computer-based LTT, and evaluation methodology. Conven- 
tional LTT topics include coordinate axes, scanning, instrument 
operation, RF and video signals, and A-, B-, and C-scans. 
Computer-based topics include sampling, digitization, signal analy- 
sis, image presentation, SAFI, ultrasonic holography, transducer 
arrays, and data interpretation. An evaluation methodology for 
computer-based LTT/ISI systems is presented, including questions, 
detailed procedures, and test block designs. Brief evaluations of 
several computer-based LTT/ISi systems are given; supplementary 
volumes will provide detailed evaluations of selected systems. 


18591 (ORNL/FTR-4902) Participation in meetings on 
behalf of the international Network for Evaluating Steel Com- 
ponents and with nuclear industry researchers concerning 
fracture and constraint modeling issues in reactor pressure 
vessel steels: Foreign trip report, January 31-February 8, 
1994. Bass, B.R. Oak Ridge National Lab., TN (United States). 23 
Feb 1994. 33p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94007407. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Purpose of the trip was to participate as the US representative in 
meetings held as part of the international Network for Evaluating 
Steel Components (NESC) program. The traveler took part in 
meetings of the Structural Analysis Task Group (TG3) and the 
Evaluation Task Group (TG5) on Feb. 3 and in the meeting of the 
Steering Committee of NESC on Feb. 4. These task groups were 
organized within NESC to provide support for the large-scale 
NESC-1 spinning cylinder project. 


18592 (ORNL/FTR-4910) Participation in meetings of the 
(IAEA) International Working Group (IWG) on Life Management 
of Nuclear Power Plants (LMNPP): Foreign trip report, Febru- 
ary 5-12, 1994. Pugh, C.E. Oak Ridge National Lab., TN (United 
States). 22 Feb 1994. 25p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94007537. Source: OST]; 
NTIS (US Sales Only); GPO Dep. 

The traveler attended the regular meeting of the IAEA IWG- 
LMNPP as the US representative. This working group is part of the 
Nuclear Power Division and is primarily concerned with the integrity 
of primary and secondary systems in light-water reactor power 
piants. Historically, a special emphasis has been placed on pres- 
sure vessel integrity and the influence of neutron radiation. Reports 
were made by representatives from sixteen countries and organiza- 
tions. The IAEA scientific secretary reported on the specialists’ 
meetings held since the last IWG meeting (February 1992). The 
calendar of future meetings was identified firmly through 1995 and 
tentatively through 1997. The traveler summarized activities in the 
US with an emphasis on aging and the upcoming project FALSIRE 
ll (Fracture Analysis of Large-Scale International Reference Experi- 
ments). 


18593 (SRT-MTS—945052) Axial piston pump wear plates, 
Delta-Q Corporation. Campbell, J.K.; White, M.B. Westinghouse 
Savannah River Co., Aiken, SC (United States). 6 Apr 1994. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94011672. Source: 
OSTI; NTIS; GPO Dep. 

The Savannah River Technical Center visually examined several 
axial piston pump wear plates from Delta-Q Corporation in an effort 
to determine the cause of the scratches. The investigation found 
the material and hardness to be approximately consistent with ven- 
dor specifications. The visual examination revealed gouges and 
tears on plates 1 - 4, silicon and aluminum contamination on plates 
2 & 3 and a heavy inclusion content in the base metal. The 
scratches were most likely attributable to either metal debris cre- 
ated by the protruding metal around the gouges and tears or the 
silicon and aluminum contamination. The heavy inclusion content 
may have contributed by providing sites for the gouges and tears 
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to develop during fabrication. It is recommended that tighter con- 
trols be introduced during procurement to ensure cleaner, inclusion 
controlled, steel and controlling the silicon and aluminum contami- 
nation during process assembly of the pumps. Specific surface 
texture requirements may also be considered for final machining. 


18594 (VTT-TIED-1464) Purification of power plant waters 
with high gradient magnetic filters. Rosenberg, R. (Technical Re- 
search Centre of Finland, Espoo (Finland). Reactor Lab.). Technical 
Research Centre of Finland, Espoo (Finland). Apr 1993. 18p. (In 
Finnish). Order Number DE94624668. Source: OSTI; NTIS; INIS. 

This is a report of a literature survey. Magnetic high gradient fil- 
tration is suitable for separations in difficult surroundings because it 
can be used in high pressure and temperature, the filtration can be 
automated and the filter does not contain components which have 
to be replaced. Magnetic separators for purification of power plant 
waters have been manufactured commercially for a long time, but 
they have not always worked satisfactorily especially when sepa- 
rating small particles. The corrosion products in power plant waters 
are usually ferrimagnetic or paramagnetic and are well suited for 
magnetic separation. The particle sizes varies considerable but at 
least in nuclear power plants they are mostly in the range 0.1-30 y, 
some even smaller. According to different publications most ®°Co 
is in particles, while other publications indicate that more than 70 
% is in solution. Similarly the data on the purification efficiency of 
®°Co varies significantly. Even small magnetic fields are sufficient 
to separate large ferrimagnetic particles, but the separation of 
small and paramagnetic particles requires a field more than 20 kT 
and the high gradient. Presently available commercial separators 
are so efficient that its seems not to be economically worthwhile to 
develop them further to improve the filtration efficiency for small 
particles. Instead it might be worthwhile to investigate methods to 
increase the particle size by water chemistry methods. (Au). (25 
refs., 2 figs.). 
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18595 (ANLU/RERTR/TM-—18, pp. 3-11) Status of the RERTR 
Program. Travelli, A. (Argonne National Laboratory, IL (United 
States)). Argonne National Lab., IL (United States). Jul 1998. 
(CONF-9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The progress of the Reduced Enrichment Research and Test Re- 
actor (RERTR) Program is described. After a brief summary of the 
results which the RERTR Program, in collaboration with its many 
international partners, had achieved by the end of 1989, the major 
events, findings, and activities of 1990 are reviewed. The past year 
has seen an intense debate within DOE and Congress about the 
goals, achievements, and future funding needs of RERTR Program. 
The debate persists, but consensus has been reached that the 
program should be extended for four more years, and that transfer 
of already undergoing conversions should continue. The funding 
provided for FY 1990 and 1991 is adequate for these tasks. Con- 
sistent with this guidance, the RERTR Program has placed on hold 
any further fuel development efforts aimed at fuels with uranium 
densities in excess of 4.8 g/cm®, and has concentrated its efforts 
on technology transfer and implementation activities. 


18596 (ANL/RERTR/TM—18, pp. 12-15) Present status of the 
RERTR in France: Main problems in the field of fuel storage, 
transportation and reprocessing. Graf, J.J. (CEA/CEN, Saclay 
(France)); Ballagny, A. Argonne National Lab., IL (United States). 
Jul 1993. (CONF-9009108-—: International meeting on reduced en- 
richment for research and test reactors, Newport, RI (United 
States), 23-27 Sep 1990). In Proceedings of the 1990 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
447p. Order Number DE94006497. Source: OSTI; NTIS; INIS. 
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In the very near future, reactor operators will have to find 
additional interim storage capabilities in order to cope with the sus- 
pension of shipments for reprocessing. While a possible short-term 
solution for French reactors may be the use of PEGASE (CEA- 
Cadarache Interim Storage Facility), the DOE is expected to make 
a point decision shortly. In the event the DOE no longer performs 
reprocessing, especially for 93% - enriched uranium, an alternative 
industrial solution could be implemented in Europe. 


18597 (ANL/RERTR/TM-18, pp. 16-24) Status of reduced 
enrichment program for research reactors in Japan. Kanda, 
Keiji (Kyoto Univ. (Japan)); Nishihara, Hideaki; Futamura, Yoshiaki; 
Kawasaki, Minoru; Asaoka, Takumi. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-9009108-: International meeting 
on reduced enrichment for research and test reactors, Newport, Ri 
(United States), 23-27 Sep 1990). In Proceedings of the 1990 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 447p. Order Number DE94006497. Source: OSTI; 
NTIS; INIS. 

The reduced enrichment programs for the JRR-2, JRR-3, JRR-4 
and JMTR of Japan Atomic Energy Research Institute (JAERI), 
and the KUR of KYOTO University Research Reactor Institute 
(KURRI) are in progress under the Joint Study Programs with 
Argonne National Laboratory (ANL). Recently, the Japanese Gov- 
ernment decided to cancel the KUHFR Project. The JRR-2 and 
JMTR have already been converted to the use of MEU aluminide 
fuels in 1987 and 1986, respectively. The operation of the up- 
graded JRR-3 was started in March 1990 with the LEU aluminide 
fuels. The preparation was started for the application of the JMTR 
and KUR for safety review of core conversion to LEU silicide fuel. 
The safety review application for two LEU silicide elements in the 
KUR was accepted in May 1990 and will be approved shortly. 


18598 (ANL/RERTR/TN-18, pp. 25) Brief notice on the 
termination of the German AF-Program. Thamm, 4G. 
(Forschungszentrum Juelich GmbH (Germany)). Argonne National 
Lab., IL (United States). Jul 1993. (CONF-9009108-: International 
meeting on reduced enrichment for research and test reactors, 
Newport, Ri (United States), 23-27 Sep 1990). In Proceedings of 
the 1990 Intemational Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 447p. Order Number DE94006497. 
Source: OSTI; NTIS; INIS. 

After a decade of joint efforts and work by industry and national 
laboratories, the German AF-Program was closed at the end of 
1989. The main goal to provide all means required to convert the 
research reactors in the Federal Republic of Germany has been 
reached. Conversion concepts meeting the essential criteria 
worked out by INFCE and all licensing and operating specific data 
have been elaborated so that the reactors in their present design 
will be either converted from HEU to LEU operation or closed after 
consumption of the available HEU material until mid of the nineties. 
The costs of the AF-Program finally amount to 51.5 million German 
Marks. Approximately 43 million German Marks were provided by 
the Federal Ministry for Research and Technology, the remainder 
was procured by industry. 


18599 (ANL/RERTR/TM—18, pp. 26-29) HEU - LEU conver- 
sions: Status and application considerations. Michaels, T.S. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108—: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The studies and preparations to convert reactor from HEU to 
LEU were being carried out in a joint effort with industry in the 
framework of the US-DOE Program and started in the early eight- 
ies. It turned out very soon that the fuel element design has to be 
modified from the present HEU-EB element (electron beam welded 
fuel tubes). The basic data for LEU elements and cores and the 
essential requirements for the conversion process were determined 
mid of the eighties. The conversion procedure comprising several 
steps was agreed upon by the licensing authority nearly at the 
same time. Reactor physics and thermohydraulic calculations 
proved that the RS design is superior to the EB design and will 
provide greater safety margins as well in HEU as in LEU operation. 





Due to significant delays in performing the first steps of the conver- 
sion procedure and because of the necessity to repeat test 
irradiations with the new RS type elements in HEU and LEU manu- 
factured by CERCA it is expected that the HEU-LEU transition 
phase will not begin before the 3rd quarter of 1995. 


18600 (ANU/RERTR/TM-—18, pp. 33-42) Status of LEU fuel 
development and irradiation testing at Chalk River Laborato- 
ries. Sears, D.F. (AECL Research Calk River Laboratories, Ontario 
(Canada)); Vaillancourt, K.D.; Leach, D.A.; Plaice, E.L.; McKee, 
E.J.; Meadowcroft, R.R.; Simmons, W.S. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-9009108—: International meeting 
on reduced enrichment for research and test reactors, Newport, Ri 
(United States), 23-27 Sep 1990). In Proceedings of the 1990 in- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 447p. Order Number DE94006497. Source: OSTI; 
NTIS; INIS. 

The status of the LEU research-reactor fuel development and ir- 
radiation testing program at Chalk River Laboratories is reviewed, 
and the progress made during the past year is reported. Construc- 
tion of a new fuel-fabrication facility has been completed and LEU 
fuel manufacturing has begun. Partial conversion of the NRU reac- 
tor from HEU to LEU fuel has been demonstrated; the irradiation of 
31 prototype A1-61 wt% U3Si (3.15 gU/cm) dispersion fuel rods, 
approximately one third of a full NRU core, was completed in 1990 
January. Post-irradiation examinations confirm that al-U3Si2 disper- 
sion fuel has also been developed to complement our Al-U3Si 
capability. The irradiation of mini-elements containing Al-64 wt% 
UsSi2 (3.15 gU/cm) was completed in 1989 December. Post- 
irradiation examinations revealed that up to the terminal burnup of 
93 at%, the U3Si2 behaved similarly to U3Si, but swelling was 
lower. This has paved the way for a full-scale demonstration irradi- 
ation to qualify U3Si. fuel for use in NRU. Three full-length NRU 
rods containing Al-U3Si. have been fabricated and the qualification 
irradiation in NRU commenced 1990 August. 


18601 (ANL/RERTR/TM—18, pp. 43-50) Atomization of U3Si 
nuclear fuel. Kuk, !.H.; Lee, J.B.; Lee, C.T.; Chang, S.J. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-9009108-: In- 
ternational meeting on reduced enrichment for research and test 
reactors, Newport, RI (United States), 23-27 Sep 1990). In 
Proceedings of the 1990 International Meeting on Reduced Enrich- 
ment for Research and Test Reactors. 447p. Order Number 
DE94006497. Source: OSTI; NTIS; INIS. 

Kaeri has been developed fuel fabrication technology for KMRR 
since 1986. Papers were presented in respect to the comminution 
of the U3Si heat-treated blank in the RERTR meetings at San 
Diego and Berlin in 1987 and 1989. The following points were 
made in the papers: (1) The fuel meat of KMRR consists of 
Us3Si,,, particles dispersed in Al matrix. (2) Comminution of the as- 
cast ingot before heat-treatment is easier than comminution after 
heat-treatment because the heat-treated U3Si is tougher than the 
as-cast UsSi2. The former process is called ‘powder heat- 
treatment.’ (3) For powder heat-treatment, the particle size of 
primary U3Sig should be reduced to a certain size depending on 
the powder size. (4) The particle size of primary U3Si2 depends on 
the cooling rate of the molten alloy. (5). It was proposed that the 
primary U3Sia particle size might be reduced further by the rapid 
solidification process. Uranium silicide molten alloy is cooled very 
rapidly by atomizing up to the rate of 10°K/sec. Atomizing is per- 
formed in two ways, by splat quenching and by disk rotating. 


18602 (ANL/RERTR/TM-18, pp. 51-65) Silicide fuel develop- 
ment. Tissier, A. (Cerca, Creteil (France)). Argonne National Lab., 
IL (United States). Jul 1993. (CONF-9009108-: International meet- 
ing on reduced enrichment for research and test reactors, Newport, 
Ri (United States), 23-27 Sep 1990). In Proceedings of the 1990 
International Meeting on Reduced Enrichment for Research and 
Test Reactors. 447p. Order Number DE94006497. Source: OSTI; 
NTIS; INIS. 

The objective of this paper is to present the changes which oc- 
curred at CERCA'’s manufacturing facility, related to the use of 
silicide LEU fuel. Today, CERCA is producing routinely more than 
twice as many plates as in the year 1988. These plates contain ei- 
ther UAIx or UeSi2 fuel. We will examine how CERCA managed to 
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do so in a short period of time and succeeded to stabilize its pro- 
duction. Also, we will take the opportunity to present our status of 
silicide irradiation program. Finally, the increase from 1986 to 1990 
in the use of LEU 19,75 % U235 enriched uranium, to produce 
MTR fuel at CERCA will be exposed. 


18603 (ANU/RERTR/TM-18, pp. 69-81) Status report on the 
irradiation testing of four low-enriched fuel elements (U3Si2-Al 
and UdSi1.6-A1) by the Netherlands Energy Research Founda- 
tion (ECN). Wijtsma, F. (ECN, Petten (Netherlands)). Argonne 
National Lab., IL (United States). Jul 1993. (CONF-9009108—: In- 
ternational meeting on reduced enrichment for research and test 
reactors, Newport, RI (United States), 23-27 Sep 1990). In 
Proceedings of the 1990 International Meeting on Reduced Enrich- 
ment for Research and Test Reactors. 447p. Order Number 
DE94006497. Source: OSTI; NTIS; INIS. 

Within the framework of the RERTR-programme four low- 
enriched MTR-type fuel elements are being irradiated in the High 
Flux Reactor (HFR) of the Joint Research Centre of the European 
Commission (JRC) at Petten, The Netherlands. Two of the ele- 
ments contain U3Si2-Al and two contain U3Si1.6-Al as fuel matrix. 
The elements will be irradiated up to 75% burn-up. Three of the 
elements have reached a burnup of 55% to 60% without any ap- 
preciable problem. Due to mechanical damage on the outer fuel 
plate one element (LB02) was temporarely withdrawn from the test 
irradiations after having reached a burn-up of 20%. The target 
burn-up of 75% for the remaining three elements will be reached at 
the end of 1990. 


18604 (ANL/RERTR/TM-18, pp. 82-105) Correlation of 
irradiation-induced microstructural changes and fission gas 
swelling in uranium compounds. Hofman, G.L. (Argonne Na- 
tional Laboratory, IL (United States)); Rest, J.; Birtcher, R.C.; 
Snelgrove, J.L. Argonne National Lab., IL (United States). Jul 
1993. (CONF-9009108-—: International meeting on reduced enrich- 
ment for research and test reactors, Newport, Ri! (United States), 
23-27 Sep 1990). In Proceedings of the 1990 International Meeting 
on Reduced Enrichment for Research and Test Reactors. 447p. 
Order Number DE94006497. Source: OSTI; NTIS; INIS. 

Intermetallic compounds of uranium, in particular uranium sili- 
cides, dispersed in aluminum, are the preferred choice as fuel for a 
new generation of very-high-flux research reactors because of their 
high uranium density and expected radiation stability. However, 
these fuels have never experienced the high fission rates that may 
be encountered in some reactor designs. This paper addresses the 
effect of high fission rates on swelling behavior of intermetallic ura- 
nium compounds. High fission rates have two opposite major 
effects on the swelling behavior. A positive effect, i.e., a lowering of 
the swelling rate at higher fission rates, has been identified in 
U3Si2. An opposite effect may arise from a previously discovered 
phenomenon of greatly enhanced swelling upon irradiation-induced 
amorphization of these compounds. There are indications that 
compounds that were heretofore not susceptible to amorphization 
may become so at higher fission rates. 


18605 (ANL/RERTR/TM-18, pp. 106-137) Mechanistic model 
for the irradiation behavior of dispersion fuel for research re- 
actors. Rest, J. (Argonne National Laboratory, IL (United States)). 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

Indirect evidence from various experiments leads the authors to 
speculate that a dense network of subgrain boundaries forms at a 
dose corresponding to the ‘knee’ in the irradiated uranium silicide 
dispersion fuel swelling curve; fission gas bubbles nucleate at the 
boundaries and then grow at an accelerated rate relative to that in 
the bulk material. Compositional changes induced by the burnup of 
uranium could provide a basis for the formation of relatively small 
grained crystals. In this paper, an alternative formulation is pre- 
sented wherein the stored energy in the material is concentrated in 
a network of ‘recrystallization’ sites that diminish with dose due to 
interaction with radiation-produced defects (vacancy-impurity pairs). 
Recrystallization is induced when the energy per site is high 
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enough that the creation of grain boundary surfaces is offset by the 
creation of strain-free volumes with a resultant net decrease in the 
free energy of the material. This formulation is shown to provide a 
reasonable interpretation of the observed phenomena. 


18606 (ANL/RERTR/TM-18, pp. 138-164) The foaming of U- 
A1 fuel under simulated reactor accident conditions. Neimark, 
L.A. (Argonne National Laboratory, IL (United States)); Liu, Y.Y. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

Postirradiation heating tests were conducted on segments of 
UAI,/Al dispersion fuel plates clad with Al to scope the foaming 
behavior of such fuels during beyond-design-basis accident scenar- 
ios. Four tests investigated maximum temperature ramp rate, and 
duration with a liquid phase as parameters in foam formation and 
stability. Real-time fission-gas release was also determined during 
the foaming process. Ramp-rate had the most noticeable effect on 
foam formation and collapse. 


18607 (ANL/RERTR/TM-18, pp. 167-201) The ORR whole- 
core LEU fuel demonstration final report. Bretscher, M.M. 
(Argonne National Laboratory, IL (United States)); Snelgrove, J.L. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108—-: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The ORR Whole-Core LEU Fuel Demonstration, conducted as 
part of the U.S. Reduced Enrichment Research and Test Reactor 
Program, has been successfully completed. Using commercially- 
fabricated U3Si2-Al 20%-enriched fuel elements (4.8 g U/cc) and 
fuel followers (3.5 g U/cc), the 30-MW Oak Ridge Research Reac- 
tor was safely converted from an all-HEU core, through a series of 
HEU/LEU mixed transition cores, to an all-LEU core. There were 
no fuel element failures and average discharge burnups were mea- 
sured to be as high has 50% for the standard elements and 75% 
for the fuel followers. Experimental results for burnup-dependent 
critical configurations, cycle-averaged fuel element powers, and 
fuel-element-averaged °°5U burnups validated predictions based 
on three-dimensional depletion calculations. Calculated values for 
plutonium production and isotopic mass ratios as functions of *95U 
burnup support the corresponding measured quantities. In general, 
calculations for reaction rate distributions, control rod worths, 
prompt neutron decay constants, and isothermal temperature coef- 
ficients were found to agree with corresponding measured values. 
Experimentally determined critical configurations for fresh HEU and 
LEU cores radially reflected with water and with beryllium are well- 
predicted by both Monte Cario and diffusion calculations. 


18608 (ANL/RERTR/TM-18, pp. 202-211) Measurements 
and experiences during conversion of DR 3 to low enriched 
silicide fuel. Haack, K. (Riso National Laboratory, Roskilde (Den- 
mark)). Argonne National Lab., IL (United States). Jul 1993. 
(CONF-9009108-—: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

DR 3 has been operated with 8 U3Sip 19, 75% enriched 180g 
U235 fuel elements in the core from October 14, 1988 to May 5, 
1990, the remaining part of the core being 150g U235 HEU fuel el- 
ements. From May 5, 1990, LEU fuel elements, only, have been 
loaded for fuel replacement. Full LEU-core will be reached Decem- 
ber 1990. During every mixed core operation cycle predictions of 
flux-, power- and burn-up distributions have been performed by 
means of the 3-dimensional DR3-SIM code and the calculations 
have been verified by measurements of thermal and fast flux distri- 
butions in each fuel element and reactivity changes by each fuel 
element replacement. Statistics and trends deducted from this 
comprehensive material is presented in the report. No major prob- 
lem connected to the conversion has been experienced so far. 
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18609 (ANL/RERTR/TM-18, pp. 219-226) Commissioning 
test of low enriched UA1, fuel core on upgraded JRR-3. 
Ichikawa, H. (Tokai Research Establishment, Tokai-mura (Japan)); 
Takayanagi, M.; Watanabe, M.; Onishi, N.; Kawasaki, M. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-9009108-: In- 
ternational meeting on reduced enrichment for research and test 
reactors, Newport, RI (United States), 23-27 Sep 1990). In 
Proceedings of the 1990 International Meeting on Reduced Enrich- 
ment for Research and Test Reactors. 447p. Order Number 
DE94006497. Source: OSTI; NTIS; INIS. 

The first critically of the upgraded Japan Research Reactor No.3 
with low-enriched uranium (LEU) fuel was achieved on March 22, 
1990, and succeeding commissioning test is satisfactorily pro- 
gressed. The reactor power reached the maximum designed power 
level, 2OMW, on August 22. The measured nuclear and thermal 
hydraulic characteristics of the reactor gave good agreement with 
the designed predictions. This paper presents a summary of results 
of the core physics measurements and hydraulic tests that have 
been conducted during the commissioning test period. 


18610 (ANL/RERTR/TM-18, pp. 227-235) Prediction and 
measurement of the neutron environment in OSURR experi- 
mental facilities following conversion to LEU. Tainagi, J.W. 
(Ohio State Univ., Columbus, OH (United States)); Heimberger, 
L.A.; Aldemir, T. Argonne National Lab., IL (United States). Jul 
1993. (CONF-9009108-: International meeting on reduced enrich- 
ment for research and test reactors, Newport, RI (United States), 
23-27 Sep 1990). In Proceedings of the 1990 Intemational Meeting 
on Reduced Enrichment for Research and Test Reactors. 447p. 
Order Number DE94006497. Source: OSTI; NTIS; INIS. 

Neutron energy spectra were measured for two OSURR experi- 
mental facilities. The method of multiple foil activation was used 
with the SAND-II neutron spectrum unfolding code to obtain spec- 
tral data for the Central Irradiation Facility and Rabbit tube. Limited 
data was obtained for the thermal column using only gold foils. 
Calculations were made of the neutron environment in various lo- 
cations using the MORSE code. A shift towards higher neutron 
energies was observed comparing results for LEU and HEU cores. 
A slight loss in total thermal neutron flux was measured for all po- 
sitions. Calculational results show reasonable agreement with 
measured data. 


18611 


(ANL/RERTR/TM-18, pp. 239-240) Safety review of 
LEU silicide fuel in the KUR. Fujita, Yoshiaki (Kyoto Univ., Osaka 


(Japan)); Mishima, Kaichiro; Kanda, Keiji; Utsuro, Masahiko. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

As to the safety review of two fuel elements of LEU silicide fuel 
to be used in the existing KUR, the hearing in the Science and 
Technology Agency started in August 1989, and the application 
was accepted in May 1990. Since then, the Technical Advisory 
Committee for Safety Review have been held more than ten times, 
and the final committee is anticipated to be held on September 28, 
1990. Therefore, we can not talk about the official result of the 
safety review yet. 


18612 (ANL/RERTR/TM-18, pp. 241-248) Experimental 
study on DNB heat flux correlations for JMTR safety analysis. 
Komori, Y. (Japan Atomic Energy Research Institute, Ibaraki-ken 
(Japan)); Kaminaga, M.; Sakurai, F.; Ando, H.; Nakata, H.; Sudo, 
Y.; Futamura, Y. Argonne National Lab., IL (United States). Jul 
1993. (CONF-9009108-: International meeting on reduced enrich- 
ment for research and test reactors, Newport, RI (United States), 
23-27 Sep 1990). In Proceedings of the 1990 International Meeting 
on Reduced Enrichment for Research and Test Reactors. 447p. 
Order Number DE94006497. Source: OSTI; NTIS; INIS. 
Conversion of the JMTR core from MEU fuel to LEU fuel is 
scheduled to be made in 1993. LEU fuel for the JMTR is 
determined to be the silicide fuel with 4.8 gU/cm® and burnable ab- 
sorbers of aluminum sheathed cadmium wires are located in each 
side plate. Thermohydraulic analysis of the JMTR has been made 
to revise the safety analysis report for the application of license on 





the use of the silicide fuels. In the safety analysis, DNB (Departure 
from Nucleate Boiling) heat flux correlations for the JMTR down- 
flow condition were reconsidered because it was pointed out that 
DNB heat fluxes from experiments with thin rectangular channels 
under low flow rate and low pressure conditions are much lower 
than predicted values by conventional correlations. Relevant DNB 
data, however, are very limited for the JMTR operational range, so 
that DNB experiments were conducted simulating the JMTR fuel 
subchannel. 


18613 (ANL/RERTR/TM-18, pp. 249-271) Update on worid- 
wide use of TRIGA-LEU fuel including loss of flow tests. West, 
G.B. (General Atomics, San Diego, CA (United States)); 
Chesworth, R.H. Argonne National Lab., IL (United States). Jul 
1993. (CONF-9009108—: International meeting on reduced enrich- 
ment for research and test reactors, Newport, Ri (United States), 
23-27 Sep 1990). In Proceedings of the 1990 International Meeting 
on Reduced Enrichment for Research and Test Reactors. 447p. 
Order Number DE94006497. Source: OST]; NTIS; INIS. 

Higher uranium loaded TRIGA-LEU fuel was developed in the 
late 1970's and tested extensively in the GA TRIGA reactors and 
in the ORR as part of the RERTR program between 1979 and 
1984. The higher loaded TRIGA-LEU fuel has been in commercial 
use since 1980. Reload segments were inserted in several reac- 
tors, including the THOR reactor in Taiwan which was converted in 
a step-wise fashion from HEU plate-type fuel to TRIGA-LEU 4-rod 
clusters. A 3 MW TRIGA with forced flow cooling began operation 
in Bangladesh in 1986 with a full core loading of fuel with 20 wt-% 
U. The expected core life is 1000 MW days before the initial reload 
segment is required. A 3 MW TRIGA conversion reactor, the PRR- 
1, achieved criticality in the Phillippines in March 1988. It was 
loaded with 4-rod clusters of fuel containing 20 wt-% U. As were 
conducted to demonstrate the safe operation of the core when the 
coolant pump is shut down and no reactor scram is initiated. 


18614 (ANU/RERTR/TM-18, pp. 283-288) Status report on 
the core conversion of the OSIRIS reactor. Paillere, J. (C.E.A., 


Saclay (France)); Ballagny, A.; Beylot, J. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-9009108—: International meeting 
on reduced enrichment for research and test reactors, Newport, Ri 
(United States), 23-27 Sep 1990). In Proceedings of the 1990 In- 
ternational Meeting on Reduced Enrichment for Research and Test 


Reactors. 
NTIS; INIS. 

Conversion studies - from UO, 7.5% enriched caramel fuel to 
UsSip 19.75% enriched fuel - of the 70 MWth OSIRIS Reactor wee 
started in 1987. in 1988, the Technical Specifications for the manu- 
facturing of precursor, standard and control elements were written. 
In 1989, the Thermal-Hydraulic Studies were started and the first 
fuel element mockups were hydraulically tested. 2 standard ele- 
ments will be irradiated for 16 to 18 months, starting from June 
1990. Since the beginning of this year, several safety related stud- 
ies have been launched, like Fission Product Release, Criticality 
study (container and fuel storage shelter), Reactivity Accident. 
Conversion should be completed in 1993. 


18615 (ANL/RERTR/TM-18, pp. 289-300) Status report on 
the conversion of the Rhodel island Nuclear Science Center 
Reactor. DiMeglio, A.F. (Rhode Island Atomic Energy Commission, 
Narragansett, RI (United States)); Spring, E.F.; Matos, J.E.; 
Freese, K.E. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-9009108-—: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The 2 MW Rhode Island Atomic Energy Commission reactor is 
required to convert from the use of High Enriched Uranium (HEU) 
fuel to the use of Low Enriched Uranium (LEU) fuel using a stan- 
dard LEU fuel plate which is thinner and contains more U-235 than 
the current HEU plate. These differences, coupled with a desire to 
upgrade the characteristics, coupled with a desire to upgrade the 
characteristics and capability of the reactor, have resulted in core 
design studies and thermal hydraulic studies not only at the current 
2 MW but also at the maximum power level of the reactor, 5 MW. 
In addition, during 25 years of operation, it has become clear than 


447p. Order Number DE94006497. Source: OSTI; 
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the main uses of the reactor have been neutron scattering and 
neutron activation analysis. The requirement to convert to LEU 
presents an opportunity to optimize the core for the utilization and 
to restudy the thermal hydraulics using modern techniques. This 
paper presents a status report on the conversion. 


18616 (ANL/RERTR/TM-—18, pp. 301-347) Georgia Tech re- 
search reactor conversion to low enrichment—caiculational 
capabilities assessment. Karam, R.A. (Georgia Institute of Tech- 
nology, Atlanta, GA (United States)); Cohn, C.E. Argonne National 
Lab., IL (United States). Jul 1993. (CONF-9009108-—: International 
meeting on reduced enrichment for research and test reactors, 
Newport, RI (United States), 23-27 Sep 1990). In Proceedings of 
the 1990 International Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 447p. Order Number DE94006497. 
Source: OSTI; NTIS; INIS. 

The Georgia Tech Research Reactor (GTRR) is required to con- 
vert to iow enrichment in accordance with 10 CFR 50.64(c). The 
U.S. Department of Energy funded in July 1989 a program to ana- 
lyze the differences and similarities in performance of the high and 
the low enrichment fuels. The goal of the program is to amend the 
SAR and the technical specifications of the GTRR so that low en- 
richment U3Si,-Al dispersion plate type fuels can replace the 
current fuel in use. Since the GTRR is a heavy water reactor, and 
because experimental data on heavy water reactors are limited, it 
was decided to test how well the codes recommended by the 
RERTR program would predict the GTRR operating parameters 
with the HEU fuels; that is, to compare the results of calculations 
with measurements. The purpose of the initial work was to demon- 
strate the capability to calculate the various reactor parameters 
related to performance and safety. Thus, the initial effort served as 
a built-in benchmarking process for validating the computational 
methods. It also served to produce biasing factors to allow better 
prediction of the LEU fueled reactor. 


18617 (ANL/RERTR/TM-—18, pp. 360-367) State of the LEU 
conversion eftort at the University of Virginia reactor. Hosticka, 
B. (Univ. of Virginia, Charlottesville, VA (United States)); Mora, C.; 
Rydin, R.A. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-9009108-—: International meeting on reduced enrichment for 
research and test reactors, Newport, RI (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

The Univ. of Virginia has submitted a Safety Analysis Report to 
the Nuclear Regulatory Commission asking to convert the 2 MWT 
UVAR reactor from 18-curved plates/element 20% enriched fuel. 
For the loss-of-coolant accident analysis, we have now chosen to 
adopt the 450°C softening point of aluminum as the limiting 
criterion. Calculations were made using a semi-epirical model pre- 
viously employed for the upgrade from 1 MWT to 2 MWT. A 
RETRAN model of the reactor and pool was also developed. We 
conclude that the currently-installed emergency core cooling sys- 
tem is indeed required to prevent damage to the core as a result of 
a hypothetical-rapid-draining-of-the-pool accident. The actual con- 
version date of the UVAR to LEU fuel has slipped to late 1991. 


18618 (ANL/RERTR/TM-—18, pp. 368-385) Power upgrade 
and conversion of the Colombia R-1 reactor to TRIGA-Leu 
fuel. Spin, A.R. (Instituto de Asuntos Nucleares, Bogota (Colom- 
bia)); Chesworth, R.H.; West, G.B. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-9009108—: International meeting 
on reduced enrichment for research and test reactors, Newport, Rl 
(United States), 23-27 Sep 1990). In Proceedings of the 1990 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 447p. Order Number DE94006497. Source: OSTI; 
NTIS; INIS. 

The IAN-R1 reactor was furnished to the Government of Colom- 
bia under the ‘Atoms for Peace’ program by the U.S. Government. 
The reactor was constructed by Lockheed Aircraft Corporation and 
achieved initial critically at the Institute for Nuclear Studies in Bo- 
gota on 20 January, 1965. The reactor core consists of aluminum 
clad MTR-type plate fuel elements containing fully-enriched ura- 
nium (HEU). The reactor was initially designed to operate at a 
steady-state power level of 20-kW but has operated at 30-kW for 
the past several years. The principal applications of the reactor are 
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radioisotope production, radiochemistry, neutron activation analy- 
sis, training, and neutron beam physics. Beginning in 1987, a 
program was initiated to upgrade and modernize the reactor facil- 
ity. The modernization program has included replacement of the 
original instrumentation and control system with a new state-of-the- 
art microprocessor-driven digital system and addition of a new 
radiation monitoring system. 


18619 (ANL/RERTR/TM-18, pp. 389-394) Status report of 
the back end of the fuel cycle for research reactors. Gruber, 
G.J. (NUKEM GmbH, Hanau (Germany)). Argonne National Lab.., 
IL (United States). Jul 1993. (CONF-9009108-: International meet- 
ing on reduced enrichment for research and test reactors, Newport, 
Ri (United States), 23-27 Sep 1990). In Proceedings of the 1990 
International Meeting on Reduced Enrichment for Research and 
Test Reactors. 447p. Order Number DE94006497. Source: OSTI; 
NTIS; INIS. 

US-DOE has suspended its reprocessing policy for Research 
Reactors by the end of 1988 due to environmental concerns. Most 
of the Research Reactor operators in the Western hemisphere 
have had up until now no alternative to close their Fuel Cycle and 
are worried about this uncertain situation. UKAEA and NUKEM es- 
tablished a restricted alternative concept for interim storage and 
reprocessing under special terms and conditions. 


18620 (ANL/RERTR/TM-—18, pp. 395-417) Supply of en- 
riched uranium and specification for metal suitable for the 
production of fuel elements for research reactors. Mueller, H. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

Recent changes in U.S. DOE's policy with regard to supply of 
HEU metal has prompted us to take a new look at the HEU situa- 
tion. The history and current status of the supply of HEU for the 
fabrication of research reactor fuel elements is summarized. The 
enriched uranium metal specifications of DOE, CERCA, and AEA 
Technologies are compared. Some comments are given on actual 
impurity values for DOE-supplied HEU. The possible causes of 
HEU recovered by reprocessing of spent HEU research reactor 
fuel elements by AEA Technologies are discussed. 


18621 (ANL/RERTR/TM-—18, pp. 407-417) Fuel plate defects 
for research reactors with UAlx-Al core. Testart, E. (Chilean 
Commission for Nuclear Energy, Santiago (Chile)); Fernandez, F.; 
Cepeda, V.; Chavez, J.C.; Merchant, C.H.; Salazar, N. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-9009108-: In- 
ternational meeting on reduced enrichment for research and test 
reactors, Newport, RI (United States), 23-27 Sep 1990). In 
Proceedings of the 1990 international Meeting on Reduced Enrich- 
ment for Research and Test Reactors. 447p. Order Number 
DE94006497. Source: OSTI; NTIS; INIS. 

In this paper, we present the results of the inspection of 558 fuel 
plates with UAI,-Al cores. The plates were fabricated at the JEN 
(Spain) and the results of these inspections were part of the activi- 
ties related to the repairs of the Lo Aguirre (RECH-2) reactor. 


18622 (ANL/RERTR/TM-18, pp. 418-428) Advances in fuel 
fabrication at the Chilean Commission for Nuclear Energy 
(CCHEN). Testart, E. (Chilean Commission for Nuclear Energy, 
Santiago (Chile)); Salazar, N.; Merchant, C.H.; Cepeda, V.; Fer- 
nandez, F. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-9009108-: International meeting on reduced enrichment for 
research and test reactors, Newport, Ri (United States), 23-27 Sep 
1990). In Proceedings of the 1990 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 447p. Order 
Number DE94006497. Source: OSTI; NTIS; INIS. 

A brief description about the progress in MTR fuel fabrication 
and testing is presented here. Results related to the repairs done 
for Lo Aguirre Reactor Fuel (RECH-2) and the advances on the 
construction of a glove box line for enriched uranium fuel fabrica- 
tion, a hydraulic loop for fuel element tests and a shatter box for 
silicide powder production will be presented. More detailed results 
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of the defects found in the fuel plates will be part of another pre- 
sentation at the same meeting. 
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18623 (ANL/RA/CP-80768) Analysis of the NEACRP PWR 
rod ejection benchmark problems with DIF3D-K. Kim, M.H. 
(Kyung Hee Univ., Suwon, (Korea, Republic of). Dept. of Nuclear 
Engineering); Taiwo, T.A.; Khalil, H.S. Argonne National Lab., IL 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940407-8: Topical meeting on advances in reactor physics, 
Knoxville, TN (United States), 11-14 Apr 1994). Order Number 
DE94007628. Source: OSTI; NTIS; INIS; GPO Dep. 

Analyses of the NEACRP PWR rod ejection transient benchmark 
problems with the DIF3D-K nodal kinetics code are presented. The 
DIF3D-K results are shown to be in generally good agreement with 
results obtained using other codes, in particular reference results 
previously generated with the PANTHER code. The sensitivity of 
the transient results to the DIF3D-K input parameters (such as time 
step size, radial and axial node sizes, and the mesh structure em- 
ployed for fuel pin heat conduction calculation) are evaluated and 
discussed. In addition, the potential in reducing computational effort 
by application of the improved quasistatic scheme (IQS) to these 
rod ejection transients, which involve very significant flux shape 
changes and thermal-hydraulic feedback is evaluated. 


18624 (DOE/ER/30169-T1) WTEC panel report on Euro- 
pean nuclear instrumentation and controls: Final report. White, 
J.D. (World Technology Evaluation Center, Baltimore, MD (United 
States)); Lanning, D.D.; Johnson, P.M.H. (eds.); Shelton, R.D. Na- 
tional Science Foundation, Washington, DC (United States); World 
Technology Evaluation Center, Baltimore, MD (United States). Dec 
1991. 196p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract Al05-90ER30169. Grant ECS-8922947. 
(PB—92-100197). Order Number DE94010888. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A study of instrumentation and controls (| and C) technology 
used in nuclear power piants in Europe was conducted by a panel 
of US specialists. This study plants in Europe was conducted by a 
panel of US specialists. This study included a review of the litera- 
ture on the subject, followed by a visit to some of the leading 
organizations in Europe in the field nuclear | and C. Areas covered 
are: (1) role of the operator and control room design; (2) transition 
from analog to digital technology; (3) computerized operator sup- 
port systems for fault management; (4) control strategies and 
techniques; (5) Nuclear power plant | and C architecture; (6) instru- 
mentation and (7) computer standards and tools. The finding relate 
to poor reactions. 


18625 (WHC-SA-0896-S) Status report of SP-100 Ground 
Engineering System Test Site instrumentation, control, and 
plant protection system activities. Carlson, W.F.; Bennett, K.L.; 
Delisie, G.V.; Hampsten, K.L.; Philipp, B.L.; Schneider, T.C. West- 
inghouse Hanford Co., Richland, WA (United States). May 1990. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-910116-30: 8. symposium on 
space nuclear power systems, Albuquerque, NM (United States), 
6-10 Jan 1991). Order Number DE94007713. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The facility at which the SP-100 Nuclear Assembly Test (NAT) of 
a 100-kWe reactor will be conducted in the mid-1990’s has been in 
the Definitive Design phase since November 1987. Considerable 
progress has been made since then in the design and procurement 
of instrumentation and control systems. This paper summarizes the 
present status of the design and procurement activities which sup- 
port these systems. 
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18626 (BLG-635) Radioecology of large rivers: site and 
experiment data for modelling (application to the Meuse and 
the Rhone). Kirchmann, R.; Vandecasteele, C.M.; Foulquier, L.; 
Lambinon, J.; Sombre, L. Centre d’Etude de |’Energie Nucleaire, 
Mol (Belgium). Jun 1992. 70Op. (in French). Order Number 
DE94624377. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, the environmental impact of nuclear installations 
on two rivers, the Meuse and the Rhone, is assessed. The main 
characteristics of both rivers (natural radioactivity, artificial activity 
before the Chernobyl accident, and the evolution of the radioactiv- 
ity during the post-Chernobyl period) are summarized and 
assessed. Experimental data on in-situ radionuclide concentrations 
in the Meuse river are reported. In addition, the transfer of radionu- 
clides within the trophic food-chain has been investigated by 
experimental laboratory studies. It is demonstrated that radionu- 
clides are strongly concentrated in algae, which are at the base of 
the food-chain. This process is reversible. The experimental results 
have been compared with calculated values, obtained by a deter- 
ministic mathematical model that was developed and applied to the 
Meuse river. (A.S.). 


18627 (DOE/SR/15199-5) Annual review of cultural re- 
source investigations by the Savannah River Archaeological 
Research Program: Fiscal year 1992. South Carolina Univ., 
Columbia, SC (United States). Savannah River Archaeological 
Research Program. Oct 1992. 69p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC09-88SR15199. Order 
Number DE94002311. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Archaeological Research Program 


(SRARP) continued through FY92 with the United States Depart- 
ment of Energy to fulfill a threefold mission of cultural resource 
management, research and public education at the Savannah 
River Site. Two documents produced in FY90 laid the groundwork 
for ongoing operations. One document comprised a synthesis of 
prehistoric archaeological investigations conducted on the SRS 
since 1973. The other document, which includes a Programatic 


Memorandum of Agreement (PMOA) among the United States De- 
partment of Energy-Savannah River Site, the South Carolina State 
Historic Preservation Office and the Advisory Council on Historic 
Preservation, is an Archaeological Resource Management Plan 
that combines the results of the prehistoric synthesis with data on 
historic period resources. The ARMP specifies the extant knowi- 
edge of archaeological site distribution and significance on the 
SRS, details potential impacts resulting from SRS operations, and 
provides a predictive model for locating and evaluating these re- 
sources. Implementing procedures are outlined in the SRARP 
FY90 Annual Review. Some 1,200 acres of land on the SRS came 
under cultural resources review in FY92. This activity entailed 19 
field surveys, resulting in the recording of 22 new sites. Six existing 
sites within survey tract boundaries were revisited to update site 
file records. Research conducted by SRARP was reported in six 
journal articles/book chapters and two monographs/reports pub- 
lished during FY92. SRARP staff also presented research results 
at nine sessions at professional meetings, and organized two sym- 
posia. In the area of public education, the SRARP continued to 
intensify its service activities in FY92. Votunteer excavations at the 
Tinker Creek site were continued with the Augusta Archaeological 
Society and other avocational groups. 


18628 (DOE/SR/15199-18) Intensive archaeological survey 
of the F/H Surface Enhancement Project Area, Savannah River 
Site, Aiken and Barnwell Counties, South Carolina. Sassaman, 
K.E.; Gillam, J.C. South Carolina Univ., Columbia, SC (United 
States). Inst. of Archaeology and Anthropology. Aug 1993. 74p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FCO9-88SR15199. Order Number DE94002322. Source: 
OSTI; NTIS; GPO Dep. 

Twelve archaeological sites and four artifact occurrences were 
located by intensive survey of two tracts of land for the F and H 
Surface Enhancement Project on the Savannah River Site, Aiken 
and Barnwell Counties, South Carolina. Fieldwork in the 480-acre 
project area included surface reconnaissance of 3.6 linear kilome- 
ters of transects, 140 shovel tests along 4.2 linear kilometers of 
transects, an additional 162 shovel tests at sites and occurrences, 
and the excavation of six | x 2 m test units. All but one of the sites 
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contained artifacts of the prehistoric era; the twelfth site consists of 
the remains of a twentieth-century home place. The historic site 
and six of the prehistoric sites consist of limited and/or disturbed 
contexts of archaeological deposits that have little research poten- 
tial and are therefore considered ineligible for nomination to the 
National Register of Historic Places (NRHP). The remaining five 
sites have sufficient content and integrity to yield information impor- 
tant to ongoing investigations into upland site use. These sites 
(88AK146, 38AK535, 38AK539, 38AK541, and 38AK543) are thus 
deemed eligible for nomination to the NRHP and the Savannah 
River Archaeological Research Program (SRARP) recommends 
that they be preserved through avoidance or data recovery. 


18629 (HW-23648) Information for reactor safeguard com- 
mittee. Hanford Works, Richland, WA (United States). 28 Feb 
1952. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (HAN-43413). Order Number 
DE94006081. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
radioactive effluents; COLUMBIA RIVER; CONTAMINATION; 
STACKS; EMISSION; PLANTS; ENVIRONMENTAL EFFECTS; RA- 
DIATION MONITORING; AIR QUALITY 


18630 (HW-38573) An anion exchange-precipitation proce- 
dure for the determination of Na™ in reactor effluent water. 
Perkins, R.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 10 Aug 1955. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94009746. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The isotope Na‘ is one of the major short half-life constituents 
of reactor effluent water. It has a half-life of 15 hours and decays 
of emission of a 1.39 MeV maximum beta particle. Other radioiso- 
topes present in reactor effluent water from which Na** must be 
separated are Si?’, P°2, Mn5®, Cu®+, As7®, Sr9!-—-982, Bats9-—140 
and rare earths. This report describes a rapid and very simple 
method for the quantitative determination of Na** in a radiochemi- 
cally pure form. 


18631 (HW-80888) Effects of Hanford Operations on 
Columbia River temperatures: Interim report No. 2. Corley, J.P. 
Hanford Works, Richland, WA (United States). 3 Dec 1964. 93p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94007809. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A research and development project for study of the effects of 
reactor effluent on Columbia River water quality is being sponsored 
by the AEC Division of Production. Work was started in October 
1962, the first effort being aimed at furnishing an immediate an- 
swer to a security question: how closely can Hanford production 
be estimated by measurement of river temperatures? An interim 
progress report gave the results of the preliminary investigation. 
During the calendar year 1963, the study was expanded to meet 
broader program objectives. This document is a progress report for 
the year, covering the temperature and effluent distribution phases 
of the program. Progress on the chemical characteristics phase of 
the program is documented separately. Figure 1 shows the section 
of the river under study. 


18632 (HW-84415) NPR liquid radioactive waste. Dicke- 
man, R.L. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 18 Apr 1963. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94007090. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A request was made for the re-examination of the sources of ra- 
dioactive liquid waste arising from operation of the New Production 
Reactor. Concern was expressed about the routine discharge of 
certain waste streams and their relationship to the Columbia River. 
This letter discusses the background and the criteria upon which 
the present NPR radioactive waste disposal practices are based. It 
also states the anticipated quantities of radioactive material, their 
release to the environs, and compares these to liquid wastes from 
the Hanford KE Reactor. Also included in this letter are brief dis- 
cussions of the alternates to be considered. 
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18633 (INIS-mf-13849, pp. 64-69) Nuclear power in the 
Netherlands. Geijzers, H.F.G. (Ministry of Economic Affairs, The 
Hague (Netherlands). Onshore Disposal Committee (OPLA)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1988. 413p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 
The Netherlands has two small power reactors at Borssele and 
Dodewaard, with a total capacity of about 500 MWe. After the 
Chernobyl accident in 1986, plans for expansion to 4000 MWe 
were shelved, pending review studies. The studies covered the fol- 
lowing: Chernobyl; safety of nuclear power plants; external effects 
of severe accidents; coping with severe accidents; and, economic 
effects of severe accidents. As regards Borssele and Dodewaard, 
recommendations were made for some backfitting, as well as for 
additional studies and training. A survey showed that public opinion 
was rather less opposed to nuclear energy in 1988 than in 1980. 


18634 (INIS-mf-13870, pp. 71-72) Gamma _ monitoring 
around the training nuclear reactor VR-1. Kolros, A. (Ceske 
Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Jaderna a Fysikalne Inzenyrska). Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION MONITORS/specifications; 
VR-1 REACTOR/radiation monitoring; DOSE RATES; GAMMA 
DOSIMETRY; GAMMA RADIATION; SPECIFICATIONS 


18635 (SSI-93-30) Quality assurance of radiation monitor- 
ing performed by the Swedish nuclear industry. Discharges of 
liquid wastes 1991. Swedish Radiation Protection Inst., Stockholm 
(Sweden). 1993. 24p. (in Swedish). Order Number DE94624376. 
Source: OSTI; NTIS; INIS. 

The Swedish nuclear power plants have their own administration 
of some radiation monitoring. These monitoring programs are qual- 
ity controlled by the Swedish Radiation Protection Institute (SSI). 
The report presents the results of the quality control 1991. The 
following were controlled: interlaboratory comparisons 1991, dis- 
charges of liquid wastes 1991. 


18636 (STUK-A-113) A hypothetical severe reactor 
accident in Sosnovyj Bor, Russia: Short-term radiological con- 
sequences in southern Finland. Lahtinen, J. (Finnish Centre for 
Radiation and Nuclear Safety, Helsinki (Finland)); Toivonen, H.; 
Poellaenen, R.; Nordlund, G. Finnish Centre for Radiation and Nu- 
clear Safety (STUK), Helsinki (Finland). Dec 1993. 25p. Order 
Number DE94624380. Source: OSTI; NTIS; INIS. 

The main results of the study were presented at the Tenth Ordi- 
nary Meeting of the Nordic Society for Radiation Protection, 1.-3. 
September 1993, Kristiansand, Norway. 

individual doses and short-term radiological consequences from 
a hypothetical severe accident at the Russian nuclear power plant 
in Sosnovyj Bor were estimated for two sites in Finland. The sites 
are Kotka, located 140 km from the plant, and Helsinki, 220 km 
from the plant. The release was assumed to start immediately after 
the shutdown of the reactor (a 1000 MW RBMK unit) which had 
been operating at nominal power level for a long time. An effective 
release height of 500 m was assumed. The prevailing meteorologi- 
cal conditions during the release were taken to present the 
situation typical of the area (effective wind speed 9 m/s, neutral 
dispersion conditions). The release fractions applied in the study 
were of the same order as in the Chernobyl accident, i.e. 100% for 
noble gases, 60% for iodines, 40% for cesium and 1-10% for other 
radiologically important nuclides. The release was assumed to last 
24 hours. However, half of the nuclides were released during the 
first hour. No attention was paid to the actual sequence of events 
that could lead to such release characteristics and time behaviour. 
The concentration and dose calculations were performed with a 
modified version of the computer code OIVA developed in Finnish 
Centre for Radiation and Nuclear Safety. Inhalation dose and ex- 
ternal doses from the release plume and from the deposited 
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as con- 


activity were calculated for adults only, and no sheltering 
sidered. (11 refs., 4 figs., 6 tabs.). 


18637 (WSRC-OS-93-16) Selecting the seismic HRA ap- 
proach for Savannah River Plant PRA revision 1. Papouchado, 
K. (Westinghouse Savannah River Co., Aiken, SC (United States)); 
Salaymeh, J. (eds.); Wingo, H.E.; Benhardt, H.C.; van Buijtenen, 
C.M.; Mitts, T.M. Westinghouse Savannah River Co., Aiken, SC 
(United States); Pacific Northwest Lab., Richland, WA (United 
States). Oct 1993. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94010830. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Savannah River Company (WSRC) has pre- 
pared a level | probabilistic risk assessment (PRA), Rev. 0 of 
reactor operations for externally-initiated events including seismic 
events. The SRS PRA, Rev. 0 Seismic HRA received a critical re- 
view that expressed skepticism with the approach used for human 
reliability analysis because it had not been previously used and ac- 
cepted in other published PRAs. This report provides a review of 
published probabilistic risk assessments (PRAs), the associated 
methodology guidance documents, and the psychological literature 
to identify parameters important to seismic human reliability analy- 
sis (HRA). It also describes a recommended approach for use in 
the Savannah River Site (SRS) PRA. The SRS seismic event PRA 
performs HRA to account for the contribution of human errors in 
the accident sequences. The HRA of human actions during and af- 
ter a seismic event is an area subject to many uncertainties and 
involves significant analyst judgment. The approach recommended 
by this report is based on seismic HRA methods and associated is- 
sues and concerns identified from the review of these referenced 
documents that represent the current state-of-the- art knowledge 
and acceptance in the seismic HRA field. 


18638 (WSRC-TR-93-543) L-Lake fish: L-Lake/Steel Creek 
Biological Monitoring Program, January 1986—December 1991. 
Sayers, R.E. Jr. (Normandeau Associates, Inc., New Ellenton, SC 
(United States)); Mealing, H.G. Ill. Westinghouse Savannah River 
Co., Aiken, SC (United States); Normandeau Associates, Inc., New 
Ellenton, SC (United States). Apr 1992. 210p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (NAI-SR-139). Order Number DE94004017. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The L Lake Biological Monitoring Program was designed to meet 
environmental regulatory requirements associated with the re-start 
of L-Reactor and address portions of Section 316(a) of the Clean 
Water Act, which requires an applicant for a discharge permit to 
provide scientific evidence that the discharge causes no significant 
impact on the indigenous ecosystem. The Department of Energy 
(DOE) must demonstrate that the discharge of L-Reactor effluent 
into L Lake will not inhibit the eventual establishment of a “Bal- 
anced Biological Community” (BBC) in at least 50% of the lake. 
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Refer also to citation(s) 17955, 17958, 17962, 18258, 18263, 
18271, 18282, 18288, 18299, 18610, 18611, 18613, 18614, 18615, 
18616, 18617, 18618, 18619, 18620, 18621, 18622, 18629, 18756, 
18772, 18773, 18774, 18775, 18782, 18783, 18784, 18785, 18786, 
18787, 18788, 18789, 18790, 18791, 18792, 18793, 18794, 18802, 
18810, 18861, 19231 


18639 (ANL/TD/CP-82235) The RERTR Program: Past, 
present and future. Woodruff, W.L.; Travelli, A.; Matos, J.E.; Snel- 
grove, J.L. Argonne National Lab., IL (United States). [1994]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940407-16: Topical meeting 
on advances in reactor physics, Knoxville, TN (United States), 11- 
14 Apr 1994). Order Number DE94008460. Source: OSTI; NTIS; 
GPO Dep. 

The past, present and future of the Reduced Enrichment for Re- 
search and Test Reactor (RERTR) Program are discussed with an 
emphasis on some of the reactor physics and thermal-hydraulics 
codes and modelling required to accommodate research and test 
reactor analysis, and some of the development work still in 





progress is described. Some comparisons with physical measure- 
ments and Monte Carlo are provided. The efforts in fuels 
development and the experimental support are summarized. The 
accomplishments in joint study programs and the transfer of tech- 
nology are high lighted. The joint study with the Russian reduced 
enrichment program presents many new challenges. 


18640 (CONF-940602-5) Verification of RELAP5 capabili- 
ties to simulate pressure wave propagation for instantaneous 
pipe breaks. Wendel, M.W.; Williams, P.T. Oak Ridge National 
Lab., TN (United States). [1994]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
35. annual meeting of the American Nuclear Society; New Orleans, 
LA (United States); 11-16 Jun 1994. Order Number DE94009166. 
Source: OSTI; NTIS; GPO Dep. 

The Advanced Verification Neutron Source Reactor (ANSR), cur- 
rently in conceptual design a the Oak Ridge National Laboratory 
(ORNL), is to be a very high flux neutron research facility. The 
ANSR uses plate- type fuel cooled by high-velocity, highly sub- 
cooled heavy water. A submerged coolant loop configuration 
assures long-term inventory after pipe breaks, and passive gas- 
pressurized accumulators are included to slow the rate of system 
depressurization. During the design of the ANSR, RELAPS5 has 
been used for the thermal-hydraulic analysis of pipe break events. 
A significant finding the RELAPS5 simulations is that the predicted 
limiting phenomenon for an instantaneous break in the ANSR pip- 
ing is the acoustic depressurization wave that propagates from the 
break site to the core region. During its travel, this expansion wave 
encounters various area changes which produce reflections and 
transmissions of a different amplitude than the original wave, 
hence the RELAPS5 results show a complicated transient behavior 
of the pressure at the outlet of the fuel channel. If the break is 
large enough (i.e., if the amplitude of the expansion wave is great 
enough) the local pressure decrease at this location leads to viola- 
tion of the flow excursion thermal limit, which is a strong function of 
coolant subcooling (i.e., saturation pressure). 


18641 (DOE/ER/13027—1-Vol.2) A transient, HEX-Z nodal 
code corrected by discontinuity factors: Volume 2, Monte 
Carlo determination of discontinuity factors. Mohamed, A.S.G.; 
Henry, A.F. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1993]. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER13027. Order Number 
DE94008183. Source: OSTI; NTIS; INIS; GPO Dep. 

This document constitutes Volume 2 of the Final Report of a 
three- year study supported by the special Research Grant Pro- 
gram for Nuclear Energy Research set up by the US Department 
of Energy. Since the material content is entirely distinct from that of 
Volume 1, the present report is written as a stand-along document. 
The original motivation for the overall research effort was to pro- 
vide a fast and accurate computer program for the analysis of 
transients in heavy water or graphite-moderated reactors being 
considered as candidates for the New Production Reactor. 


18642 (DOE/ER/75103-T1) US Department of Energy 1992- 
1993 Reactor Sharing Program: Final report. Vernetson, W.G. 
Florida Univ., Gainesville, FL (United States). Dept. of Nuclear En- 
gineering Sciences. Apr 1994. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-83ER75103. 
Order Number DE94010780. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Florida Training Reactor serves as a host insti- 
tution to support various educational institutions which are located 
primarily within the state of Florida. All users and uses were care- 
fully screened to assure the usage was for educational institutions 
eligible for participation in the Reactor Sharing Program. Three 
tables are included that provide basic information about the 1992- 


1993 program and utilization of the reactor facilities by user 
institutions. 


18643 (DPW-54-19-4) Flat plate bonded fuel elements: Re- 
port No. 4, December 11, 1953-February 10, 1954. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). Explosives 
Dept. [1954]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-710). Order Num- 
ber DE94009954. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Activities during this reporting period are as follows. The uranium 
used throughout this report period continued to be from the Au- 
gust, 1953, rolling at Superior Steel Corporation, but an additional 
rolling is anticipated at Superior on February 22 which should yield 
approximately 2000 linear feet of uranium strip 180 mils thick and 
4 inches wide. Steps programmed for the rolling should provide the 
good qualities found in the above Superior metal and eliminate the 
transverse and longitudinal cracks and reduce the amount of oxide 
scale found in the earlier lot. Evidence was found in work at other 
sites that, probably due to hydrogen absorption, uranium heat- 
treated in certain salt baths tended to have poorer physical 
characteristics than vacuum-annealed metal. Experiments carried 
on with uranium flat plate employing salt bath heating and vacuum- 
annealing indicate that other factors may also be responsible for 
the difference in physical properties. The delivery of several alu- 
minum sheath or process tube components has been delayed 
further, but enough unribbed MTR sheath material was obtained so 
that bonding of wrought metal pieces for MTR tests could be 
carried out. From approximately 25 wrought metal MTR cores com- 
pleted and passing the test schedule at Savannah, three pieces 
shipped to MTR are under irradiation evaluation. The single pow- 
dered metal uranium plate under irradiation at MTR showed no 
significant defects by visual and dimensional examination at 700 
MWD exposure. 


18644 (DPW-54-688) Reaction fission production detector 
S-11,703. Squires, L. Du Pont de Nemours (E.|.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 23 Dec 1954. 3p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—709). Order Number 
DE94009953. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This letter provides details of the conception and reduction to 
practice of the Pin Monitoring System or Fission Product Detector 
used for leaking tubes in terms of abnormal high radioactivity due 
to the higher concentration of fission products than is contained in 
other tubes. 


18645 (DPW-55-108) Nuclear Metals, Inc., period ending 
January 6, 1955: Progress report. Spraggins, N.F. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 7 Jan 1955. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H-706). 
Order Number DE94009950. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum provides details of activities during this re- 
porting period by Nuclear Metals, Inc. Details of materials testing 
and materials working for fuel element fabrication are provided. 


18646 (DPW-55-154) Extension of Battelle work for du 
Pont. Woodhouse, J.C. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 18 Feb 1955. 3p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-712). Order Number 
DE94010315. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The program is developing improved fuel elements for the Sa- 
vannah River Plant. It is proposed to study vacuum dehydrating 
and outgassing methods on plated U cores. Feasibility of cladding 
an internal tubular surface will also be studied, along with the cast- 
ing and properties of Al-U alloys. 


18647 (EGG-NRP-11015) Internal pressures of NP-MHTGR 
target particles at elevated temperatures. Anderl, R.A.; Pawelko, 
R.J.; McDonald, T.G. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1993. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94010712. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report documents an experimental study that determined 
the free gas composition and the internal pressures of NP-MHTGR 
target particles irradiated at approximately 625 C. Samples consist- 
ing of 20 particles each were fractured at temperatures of 25 C, 
730 C, and 845 C in an evacuated chamber. Increases in the 
chamber's pressure due to the release of free gases from the parti- 
cles wee used to determine the number of moles of gas released. 
From the number of moles of gas released, they calculated the 
average internal pressures of the particles at the fracture tempera- 
tures. Mass spectrometry was used to identify the released gases 
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and their quantities. A high-resolution mass spectrometer distin- 
guished “He from HT, which both have nominal masses of four 
atomic mass units. Post-fracture heatings of the particle fragments 
to temperatures above 800 C determined the temperature at which 
tritium was released from the material. Based on these experi- 
ments, they determined that helium is the principal free gas that 
contributes to the particle’s internal pressure at temperatures near 
800 C, and that most of the tritium is bound within the porous car- 
bon outside the lithium-aluminate kernel. Quantities of free gases 
measured were less than those predicted. This indicated that diffu- 
sion, solubility and trapping phenomena, all very temperature 
dependent, have a significant impact on the internal gas composi- 
tion and on the quantities of internal free gases for particle 
temperatures less than 800 C. 


18648 (HW-3-3366) Fission product studies with plant dis- 
solver solutions: [X-lodine, X-Arsenic: SE-PC No. 61. Acken, 
M.F.; Sullivan, W.H.; Leader, G.R. Hanford Works, Richland, WA 
(United States). 8 Jan 1946. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94009777. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

In continuing studies to characterize and identify fission product 
activities formed in the piles and appearing in plant dissolver solu- 
tions work was done to determine whether or not long-lived 
isotopes of certain elements were present. Two of the elements in 
this category were iodine and arsenic. The iodine isotope of partic- 
ular interest was |'2°. Its tellurium parent has been identified but no 
daughter activity attributable to iodine has been observed. The ar- 
senic activities of interest were the long-lived isotopes (16 days 
and 90 days) which have been produced artificially by several dif- 
ferent nuclear reactions. 


18649 (HW-27428) Hydrofluosilicic acid as a cap and can 
etchant. Dixon, D.S. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 17 Mar 1953. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94006694. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Aluminum caps and cans are thoroughly cleaned, before being 
used to can slugs, to insure wetting of the metal surfaces by 
molten AISi in the canning pot. An acid bath is used, as part of the 
cleaning operations to remove surface oxide and other surface 
films from the metal. Two acid solutions are authorized in the stan- 
dard operating procedure; a 20% phosphoric acid solution for 
etching both caps and cans, and a 1% hydrofluosilicic acid solution 
to be used for caps only. It is desired to determine the feasibility of 


using hydrofluosilicic acid exclusively as an etchant for both caps 
and cans. 


18650 (HW-55161) HAPO irradiation of capsules contain- 
ing UO2 specimens. Newkirk, H.W.; Millhollen, M.K.; Brite, D.W. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 17 Feb 1958. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94006979. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A knowledge of the effect of reactor irradiation on the properties 
of UOz is relevant to the design and evaluation of UOz fuel ele- 
ments for the PRTR. Of particular interest is the effect of reactor 
irradiation on the thermal conductivity of sintered UO, and the 
type, mechanism, and extent of radiation damage in sintered UO>. 
In the latter case the study of fractured surfaces of irradiated UO 
specimens is a method of determining the extent of radiation dam- 
age. It is the purpose of this report to propose an irradiation test of 
a number of capsules containing UO2 thermal conductivity and 
fractography specimens. 


18651 


(HW-56269) System curves for 100-K water plant 
expansion pump analysis. Rudock, E.R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 Jun 1958. 9p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. 
DE94010933. Source: OSTI; NTIS; GPO Dep. 
Declassified 1/14/94. 


Order Number 
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Modifications to the 100-K water plant will be made, under 
Project CG-775, to increase total process water flow rates to 
175,000 gpm or greater. Included in the modifications will be the 
installation of new pump impellers for the primary and secondary 
process water pumps located in the 190-K Buildings. 


18652 (HW-56525-F) Supplement A to PT-IP-183-A-98-FP: 
Evaluation of projection fuel elements for use in K process 
tubes. Clinton, M.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 10 Apr 1961. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010941. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this supplement is to authorize charging of ten 
tubes of “bumper” fuel elements and controls into each K Reactor. 
The test is designed to reevaluate the reduction in hot-spot inci- 
dence associated with fuel alignment within K Reactor ribbed 
process tubes for both natural and enriched uranium I&E fuel ele- 
ments of the KIV geometry. 


18653 (HW-56569) | & E regular metal ruptures No. 2, 3, 
and 4. Fouts, J.M. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 27 Jun 1958. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010986. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This document consists of three photographs of ruptured fuel el- 
ements. The position, date charged, date failed, exposure, power, 
lot and failure type are given for tube 3655-KE, tube 4153-KE, and 
tube 3849-KE. (GHH) 


18654 (HW-56589) Proposal for irradiation of uranium 
swelling capsule. Weber, J.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 30 Jun 1958. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010590. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

To date, no data is available on the swelling rates of unre- 
Strained unalloyed uranium rods operating at 450-630C core 
temperature and 250—350C surface temperature. These tempera- 
ture ranges are of extreme interest in the Hanford fuel element 
development program. To obtain information on the effect of 
cladding restraint, exposure, and the above temperatures, on ura- 
nium swelling rates, a series of experiments is being designed for 
irradiation in Hanford reactors. The experimental assembly consists 
of a uranium fuel rod supported concentrically in an aluminum cap- 
sule. Surrounding the fuel rod is an annulus of liquid NaK to serve 
as a heat transfer agent. To provide a check on the operation and 
temperature calculations of the capsules, it is proposed initially to 
make a single irradiation in a normal process tube. The uranium 
core temperature will be continuously monitored by a thermocou- 
ple, and flux measurements will be made in the capsule to 
determine the specific power of the fuel. 


18655 (HW-56644) Beam hole flux monitors. Lovett, D.B. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 4 Jun 1958. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94010587. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The octant monitors are an improvement over the early sub-pile 
flux monitors, but they still do not monitor the flux in the active 
zone of the reactor. Chambers located within the pile active zone 
would give the desired information but the inpile environment is too 
severe to allow a reasonable life for these chambers. A beam hole 
monitor is suggested to provide the desired flux monitoring. The 
problem of reactor flux monitoring is discussed. The beam hole 
monitors have the advantage of providing adequate active zone 
coverage. Calculations were made to show the neutron current and 
current density at the chamber location as a function of the colli- 
mation of the detector assembly. These curves show the present 
sub-pile and octant monitors are sensitive primarily to the flux in 
the pile reflector rather, than in the active zone. The beam hole 





monitors can be made sensitive to the active zone flux only. Suffi- 
cient chamber current can be obtained to operate available trip 
circuitry. It is recommended that experimental work be started to 
prove out these beam hole monitors so any new reactor program 
may take advantage of them and that the monitoring of present 
piles can be improved. 


18656 (HW-56704-C) Process improvement transition au- 
thorization IP-2-i-99-FP: Irradiation of X-8001 alloy jacketed 
fuel elements in production quantities. Bloomstrand, R.R. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 10 Jul 1958. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010624. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this test is to authorize large-scale irradiations 
of X-8001 (formerly designated M-388) alloy jacketed fuel elements 
in order to evaluate their suitability to the reactor process. 


18657 (HW-56817-RD) K-pile water shut off. Jones, S.S. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 17 Jul 1958. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010604. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document consists of water shutoff data for the K-pile. In- 
cluded are apparent graphite diffusivity, apparent gas gap at the 
surrounding tubes, graphite bore radius, apparent gas gap at the 
test tube, maximum graphite temperature, water shutoff time, over- 
all resistance slug to graphite, and resistance of bore gas annulus 
to heat transfer. 


18658 (HW-57007-RD) NPR design basis. Locke, G.L. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 8 Sep 1958. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010598. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The design basis is composed of requirements and conditions 
for the design of the reactor plant (composed of the reactor and 
heat dissipation system). Its intent is to insure that the final product 
meets the economic, safety, and technical objectives of the project. 
The design basis is dependent on the ground rules, objectives, 
technical criteria, and practical design considerations. This docu- 
ment is being issued with the understanding that these items are 
not yet firmly established in all respects, and therefore, the num- 
bers put down here are subject to change. Consideration of the 
spectrum of probable changes that might be made leads to the 
conclusion that the numbers here are close to the final ones and 
are satisfactory as a basis for the initial stages of design. Some 
numbers are omitted because of insufficient data at this time. 


18659 (HW-57109) PT IP-200-A, Temperature measurement 
of uranium swelling capsule. Kratzer, W.K. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
11 Aug 1958. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010606. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

In the development of fuel elements for the NPR, one potentially 
serious fuel element problem — high temperature uranium swelling 
— has not been experimentally investigated. A series of experi- 
ments has been proposed in which uranium fuel rod with different 
amounts of Zircaloy-2 cladding will be irradiated to high exposure 
at temperatures equivalent to those expected in an NPR. These 
experiments should show the importance of high temperature ura- 
nium swelling as a limiting factor in NPR fuel element behavior. To 
obtain sample rod temperature of 250 to 300°C on the surface and 
500 to 650°C at the center, the rods will be irradiated in aluminum 
capsules loaded in standard reactor process tubes. The high tem- 
peratures will be obtained by restricting the heat flow from the 
uranium sample to the coolant. The purpose of this test is to deter- 
mine the validity of the heat transfer calculations used in predicting 
the temperature drops within the capsule by irradiating one capsule 
at known flux conditions and measuring the temperature attained 
by the uranium rod sample. The data obtained from this test will be 
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used in determining the irradiation conditions required for the full 
scale uranium swelling tests. 


18660 (HW-57353) Examination of selected ruptures from 
the 1956 KE outbreak. Zimmerman, D.L. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
4 Sep 1958. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010903. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

An outbreak of ruptures occurred in the KE Reactor during 
September, 1956. Radiometallurgical examination of three of these 
ruptures was requested by the IPD Reactor Fuels Operation. Ex- 
amination of a fourth rupture which occurred in December, 1956, 
was later included in the original request. This report presents the 
results of the requested examination work. 


18661 (HW-57387) GEH-4-32, Bonded segmented fuel ele- 
ment irradiation. Neidner, R. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 16 Sep 1958. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010616. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

We have prepared what we call a bonded segmented fuel 
element. This fuel element has characteristics which make it an at- 
tractive prospect for high specific power operation at relatively low 
uranium temperatures. The fuel slug is made up of six longitudinal 
segments; each segment being bonded to the aluminum webbing 
and tubing that encases it. The pertinent information for this irradi- 
ation is summarized along with fabrication details and hazards, 
thermal aspects and calculations, and figures. 


18662 (HW-57556) DR Gas Loop test No. 1 limitations. 
Baars, R.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 23 Sep 1958. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010880. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

In accordance with the agreement in a meeting with Aerojet- 
General Nucleonics representatives, certain information is 
presented for use in planning the first DR Gas Loop test run. In- 
cluded are the following: estimates of test section power prediction 
uncertainty and variation during run; estimates of limiting test sec- 
tion design powers and AP’s, presented as variables versus 
maximum loop flow as a parameter; spatial relation between in-pile 
tube and reactor surroundings; and a representative relative flux 
traverse in the sample space. The user of this information is cau- 
tioned to study the discussion to fully understand the significance 
of what is presented. 


18663 (HW-63122-A) Design of production test IP-297-A- 
FP, The effect of autoclave film damage on the incidence of 
groove pitting on X-8001 alloy fuel jackets. Hall, R.E.; Hodgson, 
W.H. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 22 Dec 1959. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010988. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The recent increase in the incidence of groove pitting on X-8001 
clad fuel elements in the old reactors apparently refutes the earlier 
hypothesis that surface segregation of the secondary phase of this 
alloy was the primary cause of the unique, preferential attack sus- 
tained during irradiation. Components received within the past 
fifteen months have exhibited essentially none of the segregation. 
On the other hand, recent evidence suggests that localized pene- 
tration of the autoclave film on X-8001 may influence groove attack. 
The implications of this hypothesis include the necessity of special 
handling to preserve the autoclave film integrity or possibly elimina- 
tion of the film altogether. Either certain conditions or properties of 
the X-8001 alloy or unusual autoclave conditions intermittently pro- 
duce non-uniform autoclave films. If some of these film conditions 
are a result of non-uniform alloy structure in the cans, they may 
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contribute to the groove pitting attack. This report presents the de- 
sign of a test to compare the scratched and non-uniform autoclave 
films with uniform unscratched controls under special irradiation 
conditions to compare the incidence of groove pitting. 


18664 (HW-64632) Xenon and Samarium reactivity effects 
associated with coolant loss. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 5 Apr 1960. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011100. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

In Hanford reactors the reactivity gain upon loss of coolant water 
is an important factor in the speed of control requirements. The 
reactivity gain in the cold, clean reactor is determined from experi- 
ments, but additional effects must be taken into account if the gain 
in the operating reactors is to be obtained. One of these effects is 
the change in Xenon and Samarium poisoning with neutron tem- 
perature, which is discussed here. Earlier work on the relationship 
of operating limits to the reactivity gain upon loss of coolant is 
given in Reference 1. Work on this problem is continuing by Reac- 
tor Physics, IPD, but the newer work is not yet documented. In 
earlier calculations, the neutron temperature could only be 
guessed. Recent measurements of neutron temperatures have in- 
dicated the magnitude of the neutron temperature change upon 
loss of water. This document interprets the data of Reference 2 in 
terms of the change in Xenon and Samarium poison to be ex- 
pected on water loss under typical operating conditions. 


18665 (HW-64859-RD) Judgment analysis of comparative 
C-64-F and X-8001-F alloy canned fuel element performance. 
Brown, R.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 19 Apr 1960. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010962. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Fuel element component procurement requires a considerable 
lead time (three to four months after design is completed). Collec- 
tion of data and statistical analyses to evaluate the performance of 
these components takes even longer. There is often reluctance to 
disturb the status quo in these matters without engineering recom- 
mendations; these are usually not given until the parameters are 
defined quantitatively with a high statistical level of significance. 
The purpose of this analysis is to take a qualitative look at material 
discharged to determine what conclusions can be drawn concern- 
ing the performance of C-64-F and X-8001-F clad fuel elements. 


18666 (HW-65053) Qualitative aspects of neutron modera- 
tion with respect to graphite damage. Nilson, R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 5 May 1960. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94010566. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Under simplifying assumptions, an expression is obtained relat- 
ing the integrated kinetic energy transferred to moderator atoms to 
the thermal neutron exposure in adjacent fuel. Reactor-dependent 
factors are explicit in the expression which make it possible to 
compare graphite contraction data from different reactors or to esti- 
mate graphite damage in a new reactor based oil observed 
damage in existent reactors. Graphite temperature, which may be 
an important factor in graphite contraction, is not considered as 
one of the variables in this report. Also, the damage dependency 
on neutron energy is not dealt with in great detail because of the 
relatively unknown facts in this regard. A particular application of 
concern at the present is to determine the pertinent factors relating 
to fast neutron exposure in the NPR to assist in determining the in- 
tegrated damage over the life of the pile. 


18667 (HW-65563) Fiow loop defect-test behavior of NPR 
size coextruded fuel tubes. Goffard, J.W.; Hayden, K.D. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 7 Jun 1960. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010478. Source: OSTI; NTIS; GPO Dep. 


158 ERA Vol. 19, No. 7 


Declassified. 

Ex-reactor high temperature, high pressure recirculating water 
loop defect-tests have been made on SPR size coextruded fuel 
tubes. The behavior in terms of fuel corrosion loss and fuel shape 
distortion for “pin-hole” type defects has been determined. Effects 
of annular spacing on the defect-test behavior and the influence on 
the mechanical and metallurgical conditions of adjacent compo- 
nents has been observed. 


18668 (HW-65579) Measurement of fuel element bond 
strength. Strand, C.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Jun 1960. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94011303. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Until recently, bond adherence between the Al-Si braze layer and 
the uranium core was estimated by a method known as the “chisel 
test.” Fuel element jackets were removed from the core using a 
hammer and chisel, and the relative bond strength was estimated 
on a comparison basis. Bonds were classified as normal, below 
normal, or better than normal, depending upon the ease with which 
the jacket was removed. The weakest bonds were usually found 
one-to-two inches below the fuel element cap, but on occasions ex- 
tended as far as five inches below the cap prior to making process 
changes in the duplex canning bath to improve bonding. After du- 
plex furnace conditions were changed (silicon concentration, core 
submersion depth, and temperature) during September 1958, the 
weak bond area was reduced to a band 1/4 inch to 1 inch below 
the cap end of the piece. Recently, the stud-pull method for deter- 
mining bond strength was developed providing a better method for 
measuring bond quality. Bond strength measured by the stud-pull 
method provides actual tensile strength measurements, which are 
valuable for test purposes and detecting in-process variations. This 
report summarizes tests made using the Instron Tensile Strength 
Machine for determining fuel element bond strength. 


18669 (HW-65605) Production test IP-324-C upstream fiux 
depression correction at C Reactor. Chitwood, R.A. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Jun 1960. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010971. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this test is to correct the fuel depression caused 
by 3X balls lodged in graphite by charging compensating enrich- 
ment in the depression region. 


18670 (HW-65649) Defect-tests of power generating co- 
extruded fuel rods. Goffard, J.W.; Hayden, K.D. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 31 May 1961. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94010970. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The effect of the many parameters which may influence the fail- 
ure behavior of coextruded fuel material are being evaluated by 
Reactor & Fuels Research & Development Operation. This knowl- 
edge will be helpful in the design, fabrication, and operation of fuel 
elements so that the hazards and time involved at failure may be 
minimized. Many of the various tests performed on unirradiated co- 
extruded fuel material have been in isothermal systems. The tests 
reported here were performed on power generating coextruded fuel 
rods. One of the purposes of these tests was to assess the effect 
of simulated in-reactor power generation and associated thermal 
gradients and thermal stresses on the defect-test behavior. Another 
purpose of these tests was to determine the degree of damage 
that might result to fuel components as a result of interaction (e.g., 
touching produced by warping or distortion of a failing rod) while at 
operating powers. 


18671 (HW-65715) Production test IP-326-1: Low flow calli- 
bration tests at the old reactors. Benson, J.L. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 20 Jun 1960. 6p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94010969. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this test is to establish the reactor hydraulic flow 
vs pressure demand curve in the low-regions of around 4—10,000 
gpm. 


18672 (HW-65717) Status report: Protection fuel testing 
program, July 1960. Clinton, M.A.; Peacock, D.W. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 15 Jul 1960. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94010631. Source: OSTI; NTIS; GPO Dep. 

Declassified 3/4/94. 

The program's objective is to develop the technical foundation 
for use of projection fuel elements through an accelerated testing 
program. Two types of projection fuel elements are being consid- 
ered (1) Self-supported fuel elements for use in ribless aluminum 
or zirconium process tubes; and (2) Bumper fuel elements for use 
in ribbed process tubes. A further objective of the program is to de- 
termine the most desirable method of fabrication and type of 
support for projection fuel elements. The program must develop the 
self-supported concept in time to meet the proposed ribless zirco- 
nium process tube installation schedule. Parallel development of 
the bumper fuel element is an interim program to realize immediate 
gains in reduced hot spot rupture tendency, during the change over 
to zirconium tubes. The appended charts indicate the proposed ac- 
celerated testing and development schedules being followed. 
Testing of the self-support concept has indicated that the collapsible 
supports are adequate to maintain fuel centering, do not introduce 
additional corrosion problems resulting from the supports, and do 
in fact greatly reduce the incidence of hot-spot flow patterns. Re- 
ductions in rupture potential of at least a factor of 30 have been 
demonstrated at the 95% confidence level. Bumper fuel testing has 
indicated that the concept is feasible for K Plant use, and current 
testing is being done to evaluate this concept at the old reactors. 


18673 (HW-65753) Reactivity capacity of NPR control sys- 
tems. Simpson, D.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Jul 1960. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010949. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The reactivity control capacity of the N-reactor control systems 
has been calculated by methods which take into account the 
absorption of epithermal as well as thermo neutrons. Earlier calcu- 
lations were made using a method which is satisfactory in control 
calculations for the existing Hanford reactors but which largely ne- 
glects the epithermal absorption. The new calculations were 
undertaken because of recent evidence that the epithermal absorp- 
tion is more important to the NPR control strength and because of 
some concern regarding the margin between previously calculated 
control strength and anticipated control requirements. The calcula- 
tional methods used in the present study and the resulting 
calculated control capacities are reported in this document. 


18674 (HW-65789) Production test IP-338-A: DR-reactor 
heat decay test at high outlet water temperatures. Jones, S.S. 
General Electric Co., Richiand, WA (United States). Hanford Atomic 
Products Operation. 6 Mar 1961. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830, 
Order Number DE94010491. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This test is designed to obtain up-to-date information on heat de- 
cay values following a reactor scram. More specifically its purpose 
is to determine the effect of increased outlet water temperatures 
upon this heat output value. A recent review of the “last ditch” cool- 
ing system at the Hanford reactors indicated that at some reactors 
this backup coolant supply did not meet our coolant adequacy cri- 
teria at certain critical times after the loss of electric and steam 
pumping power. On the basis of this review, a high priority pro- 
gram is underway to bring the adequacy of reactor backup cooling 
systems into conformance with the criteria. An important part of 
this program lies in improving the accuracy of certain basic 
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elements of reactor cooling conditions following a power loss. Pri- 
marily these are: Accurate reactor low flow values; and accurate 
reactor heat output values. A program is already in progress to im- 
prove both the amount of last-ditchcooling flow and to improve the 
accuracy with which this flow is determined. 


18675 (HW-65863) Development test IP-342-AG increase 
of bulk outlet water temperature 105-DR. Adams, O.E. Jr.; 
Hedges, J.W.; Jones, S.S. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 14 Jul 1960. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011082. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

The objective of this test is to determine the DR-Reactor effluent 
systems characteristics under 95 degrees Celsius bulk temperature 
operation. This proposed bulk temperature increase from 93.5 to 
95 degrees represents a 33% decrease in the bulk temperature 
suppression below the boiling point. A major aim of this test will be 
to evaluate the degree of increased maintenance at this higher 
temperature operation. The basis and justification, test preparation 
and instrumentation, procedure, costs, outage time, hazards, stan- 
dards, and responsibilities are discussed in this document. 


18676 (HW-65867) Contoured I&E sleeves. Burgess, C.A. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 28 Jun 1960. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94011307. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The feasibility of contoured |&E cans for production use has 
been demonstrated using our present flat base I&E sleeve (HW- 
37187). Studies by Process Engineering and Quality Control have 
shown that only a material savings would result from the use of 
only the contoured I&E can. Consideration was then given to the 
use of contoured sleeves (H-3-16879) to improve the contact areas 
and the resulting heat transfer during fuel assembly. 


18677 (HW-65870-C) PT-IP-344-A-FP, Evaluation of Al-Si 
bond characteristics. Clinton, M.A. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 10 
Nov 1961. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94011273. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Tests in which aluminum-jacketed, Al-Si bonded uranium fuel el- 
ements were baked at various temperatures have shown there is a 
time-temperature relationship for Al-Si layer decomposition. For 
heat transfer and secondary coolant barrier considerations, the ex- 
tent of bonding layer deterioration during fuel element irradiation is 
important. Currently, Al-Si bonded fuel elements show evidence of 
spire bond separation, and to a lesser degree, can-bond separa- 
tion following irradiation. Such evidence has aroused concern for 
the ability of the currently produced Al-Si bonded fuel elements to 
withstand future reactor operating conditions. Several potential ura- 
nium fabrication and canning process improvements are being 
developed to further advance fuel element stability and perfor- 
mance. Optimization of process conditions based on these 
improvements may provide the necessary margin of safety for 
good bond layer integrity, but before a decision can be made to 
continue improvement of the present process or convert to a new 
canning process, more information on the stability of the present 
fuel element bond is needed. This report presents the irradiation 
phase of a test which was designed to more fully evaluate Al-Si 
bond integrity under anticipated future reactor conditions. 


18678 (HW-66089) Longitudinal flux flattening. Stiede, W.L. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 19 Jul 1960. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011271. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

To date a great deal of emphasis has been placed on flattening 
the side-to-side and top-to-bottom flux distribution with only minor 
effort to improve the front-to-rear distribution. Minor variations in 
the front-to-rear distribution have been achieved by horizontal 
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control rod and Supplemental control positioning. It has-been rea- 
sonably well established that the rupture potential for one tube 
charge increases markedly with higher specific power and temper- 
ature; thus there is a great deal of incentive to flatten in the 
front-to-rear dimension. Although flattening in this dimension will 
caure increased neutron leakage out of the reactor, this is compen- 
sated by increased conversion efficiency resulting from a more 
uniform exposure distribution within the tube charge. The purpose 
of this document is to describe the basic analytical methods and 
the techniques, of flattening front-to-rear through the integrated use 
of enrichment and poison material in combination with natural ura- 
nium, and to point out the requirements to insure that total control 
criteria is satisfied in the event of a water loss with this loading. For 
the purpose of this survey report an old reactor, 32-piece charge 
length, and a symmetrical front-to-rear distribution were considered; 
however, the methods given can be extended quite easily to differ- 
ent length and non-symmetrical charges and to the K reactors. 


18679 (HW-66123) Hydraulic demand curves for K-reactor 
geometry at low tube powers. Waters, E.D.; Fitzsimmons, D.E. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 20 Jul 1960. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011270. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The outlet water temperature limits for the Hanford production re- 
actors are based, among other things, on the ability to prevent 
excessive fuel temperatures during or following inadvertent flow 
losses or power surges. The analyses involved in the determination 
of the limits are dependent upon laboratory heat transfer experi- 
ments which closely simulate actual reactor conditions in a single 
process tube. The heat transfer experiments are quite complex in 
that they involve the recording of rapid changes in pressure, tem- 
perature, flow, and heat generation rates. As a preliminary to these 
transient heat transfer experiments, selected steady state experi- 
ments are performed to better plan the experimental program and 
to aid in the analysis of the problem. This document presents the 
results of some steady state experiments performed at low tube 
powers for K-reactor. The results are reported separately from the 
transient experiments because the data are useful for reactor prob- 
lems involving shutdown cooling and are also of value to people 
interested in pressure drop of two phase mixtures. 


18680 (HW-66130) Production test IP-285-C and supple- 
ment a measurement of operating temperatures of uncooled 
thermal shield cooling tube: Final report. Smalley, W.L. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 20 Jul 1960. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011269. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The iron thermal shields of the Hanford reactors are cooled by 
means of water flow through thermal cooling tubes embedded in 
the shield blocks. The flow rate, temperature rise, and allowable 
pressure in the tubes and the conditions under which some of the 
tubes may be out of service are specified in the process standards. 
Shield heat formation and heat transfer calculations are necessarily 
based on broad assumptions and are therefore usually reliable only 
for order of magnitude and trend predictions. In order to specify 
condition of shield cooling under which the reactors may be safely 
and economically operated data must be available regarding oper- 
ating temperature as related to the flow of cooling water through 
the shield. Some of the data on which the current standards are 
based have been determined by extrapolation to present conditions 
of measurements taken several years ago. The purpose of this test 
was to establish current data that may be used in updating the 
thermal shield coolant standards. Measurements were taken of the 
operating temperatures experienced in an uncooled thermal shield 
cooling tube in relation to the specific power of the adjacent pro- 
cess tube. Conditions were varied by adjusting the flow in the 
thermal shield cooling tube next to the uncooled one. 


18681 


(HW-66839) Results of the 105-DR effluent piping 
stress measurements from IP-342-AG. Hawley, J.P.; Adams, 
O.E. Jr. General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. 1 Apr 1961. 19p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94011094. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Development Test IP-342-AG was run on August 12, 1960, and 
August 25, 1960, for the purpose of measuring temperatures, pres- 
sures and strains throughout the 105-DR effluent systems. On 
October 24, 1960, additional strain readings were recorded prior to 
reactor shutdown, thus yielding strain data virtually free from strain 
gage drift. Results of the tests were analyzed to determine if sus- 
tained operation at 93°C—95°C bulk outlet temperature is practical, 
without increasing the danger of effluent system failure. This docu- 
ment presents the results of stress measurements made during the 
test and their significance relevant to operation at 93-97°C bulk 
outlet temperature. Strain measurements were made by R. L. 
Loundagin of Materials Development, Equipment Development 
Operation, and by Radiographics Testing Operation, Hanford Labo- 
ratories Operation. A sketch showing the strain gage locations is 
included. 


18682 (HW-66973) Production Test IP-358-AC: Replace- 
ment of carbon dioxide with nitrogen as a constituent of the K 
reactor atmosphere. Bailey, G.F.; Benoliel, R.W. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 3 Oct 1960. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE94011109. Source: OSTI; NTIS; GPO Dep. 

Declassified 2/11/94. 

Compensation for the positive long-term reactivity transient asso- 
ciated with Hanford reactor may be accomplished in two ways: 
The addition of a poisonous material (rods, splines, etc.) to the re- 
actor, or cooling the moderator by changing the gas composition. 
The objective of this study is to investigate the reactivity and tem- 
perature effects and the associated operating problems if any, 
resulting from the use of nitrogen instead of carbon dioxide as a 
constituent of the reactor atmosphere. 


18683 (HW-67946) Proposal for charging heat treatment 
test elements GEH-10-44 & 45. Kemper, R.S.; Young, F.E. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 10 Jan 1961. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94011105. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this irradiation is to determine the differences in 
irradiation behavior; typified by dimensional changes, surface 
roughness, and overall distortion; resulting from elements of similar 
fabrication history but different beta heat treating schedule. The 
fuel will be the inner tube only of an NPR fuel assembly. Both ele- 
ments were heated in chloride salt at 730C; one was rapidly 
quenched and the other air cooled to obtain a wide variation in 
grain size and structure and residual stress. 


18684 (HW-68337-App.-Del.) Artificial cooling of the 
Columbia River by dam regulation, 1960. Kramer, H.A. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Feb 1961. 1ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94007808. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses benefits in an increase in the flow of water 
from the lower depths of the Grand Coulee Dam which was used 
to lower river temperature at HAPO. A net average daily reduction 
of over 1.2°C resulted at HAPO with a peak of 2.7°C. The Net 
Production gain from temperature change was 6910 MWD and the 
Cost of Control was: Grand Coulee Charges $3,120.00, and other 
(Estimated) 6,880.00 for a total of $10,00.00. 


18685 (HW-68448-A) Design of production test IP-310-A- 
FP, determination of the dimensional stability of uranium fuel 
cores classified by the fuel core tester (UT-2). Hodgson, W.H.; 
Clinton, M.A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 15 Feb 1961. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010955. Source: OSTI; NTIS; 
GPO Dep. 





Declassified. 

The objectives of this test are: 1. To establish grain size limits 
for acceptable uranium fuel element cores. 2. To establish, if 
possible, criteria for predicting core dimensional stability during irra- 
diation by comparing the relative dimensional stabilities associated 
with grain size and with variations in grain size in individual cores. 
3. To obtain process tube and fuel corrosion data associated with 
bumper fuel elements in new tubes with no mixer, one mixer in the 
10th position and two mixers in the 7th and 15th position from the 
rear. Fuel cores representing the full range of UT-2 voltage values 
(grain size converts to d-c voltage) of interest are segregated into 
three categories: a. Large grains. b. Variations of grain size in an 
individual core. c. Small grains. Each category will be subdivided 
into three groups, each covering a small range of values. After 
canning, the finished fuel elements will be assembled into twenty- 
seven (27) charges in three latin square pattems for irradiation to a 
900 MWD/T exposure goal in D Reactor. 


18686 (HW-68855) Production test IP-401-A: Irradiation of 
Zircaloy-2 jacketed UO. tubular elements in the KER loops. 
Kratzer, W.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 16 Mar 1961. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010783. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The objective of this production test is to evaluate the behavior 
of large diameter tubular UO, fuel elements during high tempera- 
ture irradiation. Eighteen inch long tubular UO, fuel elements 1.804 
inch OD, 0.544 inch ID, in 0.060 inch Zircaloy-2 jackets will be irra- 
diated in the KER loops either alone or in conjunction with other 
tests to exposures up to 3500 MWD/T of contained uranium. 


18687 (HW-69314) Processing data for NIE and NIN KER 
Loop charges (PT 377). Kusler, L.E.; Hays, D.D. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 19 Apr 1961. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94011079. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The following data represents processing conditions used in fab- 
ricating prototypic (except for supports) natural and enriched NPR 
inner fuel elements for Production Test 377. The prototypic NPR in- 
ner fuel elements were inserted into zircaloy-sleeves prior to 
charging. In this way it was possible to simulate, in the KER loops, 
the conditions under which NPR fuel elements would be subjected 
under irradiation. The purpose in documenting the data is to pro- 
vide a permanent record of processing conditions and dimensions 
which may be referred to for post irradiation analysis and possible 
future process development work. Post irradiation results will be is- 
sued by the Fuels Development Operation, Hanford Laboratories 
Operation, and the test loop operating conditions will be issued by 
Process and Reactor Development Operation, Irradiation Process- 
ing Department, as outlined in the Production Test Procedure. 


18688 (HW-69321) 40-tube overbore facility location, C 
Reactor. Nilson, R.: Nechodom, W.S. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Apr 1961. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010983. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Possible locations of the projected 40-tube overbore facility at 
the C Reactor are discussed from the standpoint of obtaining con- 
version ratio data applicable to a full-reactor overbore program. 


18689 (HW-69422) Measured cadmium bumup in C reac- 
tor HCR’s. Chitwood, R.A. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 3 May 1961. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010934. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

C Reactor horizontal control rods were originally designed to 
have 32 feet of poison, made of 64 six inch “cans” each consisting 
of two concentric cylinders sealed at each end and the annular 
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space between them filled with boron carbide powder. It was dis- 
covered before startup that under irradiation the neutron, alpha 
reaction in the boron could cause a pressure buildup and rupture 
of the sealed section. As an expediency cylinders wrapped with 72 
miles thick cadmium metal were substituted for the boron “cans” 
and the pressure buildup problem was eliminated. However, since 
for a unit volume, natural cadmium contains fewer high cross- 
section nuclei than natural boron, the lifetime of one of these 
cadmium rods in Hanford flux levels is limited. Five of the original 
15 cadmium rods were replaced in 1957 with boron rods of im- 
proved design. The primary purpose of this document is to present 
the results of a study to evaluate the extent of burnout in the re- 
maining ten cadmium rods and their present rate of burnout so that 
replacement can be scheduled before these rods start losing signif- 
icant reactivity poisoning effectiveness. 


18690 (HW-69499) Interim flow increases at B, D, DR, F 
and H reactors related to the short-range water plant modifica- 
tion program. Benson, J.L.; Graves, S.M. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 May 1961. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010476. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

To provide flow increases in excess of the current water plant 
capacities at the old reactors, a short-range water modification pro- 
gram has been proposed by Facilities Engineering Section. The 
proposed program outlined by Facilities Engineering Section in- 
cludes increased 181 and 183 building pumping capacity at B, D, 
and H areas, a new filter for F area, and larger impellers for the 
190 building pumps at H area. It has been estimated that beneficial 
use for this proposed increased water plant capability can be 
obtained by the late fall of calendar year 1962 if prompt project ap- 
proval can be obtained. In order to obtain an economic benefit 
from the proposed water plant capacity increases, methods of in- 
creasing flow through the reactor must be devised. Initially, various 
publications discussing this project inferred that rear Parker fitting 
reaming and installation of larger diameter rear-face pigtails were 
the only methods by which reactor flow increases could be eco- 
nomically justified. Hence, initially, acceptance of the short-range 
modification program appeared dependent on Parker fitting ream- 
ing and larger rear-face pigtails. Since the possibility of these two 
modifications will require further investigation, it is desirable to 
briefly explore alternate methods for increasing reactor flow so that 
the acceptance of the short-range water plant modification project 
proposal will not be unnecessarily delayed by these investigations. 
It is the purpose of this document, to outline potential alternate 
methods for achieving reactor flow increases. 


18691 (HW-69985) Reduction of the amount of dichromate 
added to reactor cooling water: Interim report, Production 
Test-IP-321-A. Nesselson, E.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 19 Jun 1961. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL018S0. Order Number DE94007888. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Reduced process water treatment costs and incidental benefits 
of smaller hexavalent chromium discharge to the Columbia River 
provided incentives to conduct a half-reactor production test. The 
sodium dichromate (Naz Cr2 O72H2O) concentration in process 
water supplied to the far side of 105-C was lowered from a nomi- 
nal value of 1.8 to 1.0 parts per million (ppM). This test was started 
September 26, 1960 and is still in progress. However, a sufficient 
amount of data is available now to permit an interim evaluation of 
the corrosion effects noted as a result of the change inhibitor con- 
centration. 


18692 (HW-71062) Operational fueling incentives cursory 
estimate. Wood, E.C. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Sep 1961. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010514. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Equipment Development is testing a system of operational fuel- 
ing at 105-KE. This cursory review is made for assurance that the 
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program continues to merit risk of small production loss and devel- 
opment priority. Production Test IP-429-K, which is now circulating 
for approvals and which provides for up to 150 tubes fitted for op- 
erational fueling, is an indication of the immediacy with which, 
presuming due diligence and barring unforeseen circumstances, 
the system can be available for production. 


18693 (HW-71134) B and D downcomer prototype data. 
Corley, J.P. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 22 Sep 1961. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010622. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Available pressure data on the B and D downcomers and ap- 
proach piping is tabulated herein. All readings were taken with an 
air bubbler system; readings given in psi were taken on a Bourdon- 
type pressure-vacuum gauge, readings given in inches of water 
were read on an oil-filled manometer. In each case, fluctuations 
occurred and the mean value was estimated by eye. Data are pre- 
sented as a function of flow rate and temperature. 


18694 (HW-72507-RD) Proposal for charging the eighth 
fuel rupture experiment, GEH 10-57. Kaulitz, D.C.; Call, R.L. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 29 Jan 1962. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010554. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this test is to prove a new method of intentional 
rupturing of fuel elements under conditions of high specific powers 
and central core temperatures. The fuel will be the inner compo- 
nent of an NPR fuel element assembly. Permission to change one 
tubular fuel element (GEH-10-57) into the GEH-P7 loop is re- 
quested. A hydraulic cylinder will be attached to the fuel basket 
assembly. The hydraulic cylinder will be used to move a cutter 
along the outer surface of the fuel element. The cutter is designed 
to machine through the Zircaloy cladding and expose the uranium 
core to the loop coolant. 


18695 (HW-72541-A) Design of production test IP-468-A- 
FP, program for evaluation of alpha extruded fuel cores. 
Clinton, M.A.; Hodgson, W.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 28 Jan 1962. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010553. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The alpha phase extrusion of dingot bars to rods for core blank 
heat treatment at MCW offers a three-fold incentive, including: (1) 
establishment of an independent alternate source of uranium 
cores, (2) a slight cost improvement of MCW extrusion over FMPC 
rolling of dingot and (3) potential improvement in core quality and 
performance. The purpose of this test is two-fold: (1) to evaluate 
gross dimensional stability and (2) to evaluate the gross irradiation 
performance of alpha phase extruded dingot uranium fuel cores. 
The ultimate objective of this test program is to establish an inde- 
pendent alternate uranium fuel core feed source. The irradiation 
test program will be conducted at B-Reactor. 


18696 (HW-72541-C) Production test IP-468-A-FP, Program 
for evaiuation of alpha extruded fuel cores. Clinton, M.A. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 31 Jan 1962. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010552. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Currently, all normal production HAPO fuel cores are rolled into 
rods at Fernald, consequently, HAPO is dependent upon one ven- 
dor for a critical raw material. This arrangement does not appear to 
be consistent with good business practice, and it is desirable to 
have an alternate fuel source tested and available. Mallinckrodt’s 
Weldon Spring plant contains an extrusion press for the gamma 
bar extrusion and a logical sequence of operations should permit 
further extrusion in the alpha phase to the desired rod size. As al- 
pha extrusion is also purported to be a slightly cheaper fabrication 
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process than rolling, it appears appropriate to carry out a testing 
program to evaluate the alpha extruded fuel core as an alternate to 
the rolled fuel core. The specific objectives of this test are to evalu- 
ate: (1) the gross dimensional stability and (2) the gross irradiation 
performance of alpha extruded dingot uranium fuel cores. The ulti- 
mate objective of this test program is to establish an independent 
alternate uranium fuel core feed source. 


18697 (HW-73064) The effect of fringe poison on heat 
generation in the shield complex. Peterson, E.G.; Bunch, W.L. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 19 Mar 1962. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011276. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The existing Hanford production reactors are enveloped by a 
graphite reflector, a cast iron thermal shield, and a biological shield 
consisting either of laminations of iron and masonite or of high 
density concrete. Cooling tubes were bonded into grooves in the 
cast iron thermal shield blocks with lead. As the graphite modera- 
tor continues to contract as a function of exposure, it is felt that the 
bond between the cooling tubes and the top cast iron blocks will 
be broken since these blocks are supported by the graphite. In the 
limit, the cooling tubes undoubtedly will pull from the grooves and 
be suspended between the cast iron and the top biological shield. 
In this event the effectiveness of the cooling system will be im- 
paired severely, yet it will be necessary to limit the maximum 
temperature in (and the temperature gradient through) the top bio- 
logical shield to assure its integrity. The calculations reported 
herein were made to provide heat generation rates in the shield 
complex as a function of fringe poison so that temperature distribu- 
tions could be calculated for various postulated conditions of the 
cooling system. Thus, it should be possible to estimate the poten- 
tial for controlling shield temperatures with fringe poison as the 
cooling system deteriorates. 


18698 (HW-73209) A method to determine optimum ven- 
turi size. Radtke, W.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 2 Apr 1962. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011281. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The Hanford reactors have undergone numerous hydraulic 
changes which have increased production output either directly, as 
in the cases of raising bulk limited power levels, or indirectly, such 
as reorificing to accommodate major advances in pile flattening ef- 
ficiencies. Unfortunately, whenever major hydraulic changes occur, 
Panellit pressures that had been prevalent also change, sometimes 
to the extent that efficient pile operation is affected. Therefore, 
when hydraulic changes occur, an investigation is generally made 
to seek a new orifice and/or venturi design that will not only allevi- 
ate the Panellit problem but also utilize the available reactor 
process water in the best possible fashion. The method presented 
in this document discusses the approach made at DR reactor. This 
method should, with few changes (mainly in limit requirements), 
apply to determining the optimum orifice size at any reactor. Each 
reactor flow system has individual perculiarities which necessitate a 
separate analysis to determine the optimum venturi size. There is 
some probability that one venturi size may represent an optimum 
selection for groups of reactors, notably the old reactors, K reac- 
tors, and C reactor. To some extent this has already been done in 
the form of the 0.283 venturi, 0.310 venturi, etc. 


18699 (HW-73615-SUP.3) Final report on E-N conversion 
ratio data production test IP-350-C. Carter, R.D.; Blyckert, W.A. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 18 Dec 1962. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010555. Source: OSTI; NTIS; GPO Dep. 

Declassitied. 

This document summarizes the results of all special separations 
made in conjunction with the two E-N core loadings and the single 
fringe blanket loading irradiated in the H Reactor during 1961 and 
1962. Tritium yields obtained at Savannah River from the N target 





elements have been reported previously. Bulk plutonium yield ob- 
servations obtained from separation of the E-metal fuel elements in 
the first core and data from a limited number of small-scale sepa- 
rations were included in a comprehensive interim report. In addition 
to the above data a detailed sampling program was carried out as 
a part of the production test, and 18 representative 6-8 tube 
batches from the B-N core and from the surrounding blanket have 
recently been separated and analyzed. This document includes this 
recent information in its treatment of all E-N conversion ratio data 
from loadings under PT IP-350-C. 


18700 (HW-73707-App.1-Del.) Artificial cooling of the 
Columbia River by dam regulation, 1961. Kramer, H.A. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Jun 1962. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94007637. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report details benefits of an increase in the flow of water 
from the lower depths of Grand Coulee Reservoir which used to 
lower river temperatures at HAPO. A net average daily reduction of 
over 1.7°C resulted at HAPO. The peak reduction was over 4.0°C. 
The net production gain from temperature change was 13,350 
MWD. The cost of control was: Grand Coulee Charges (Estimated) 
$37,000, and other 3,500, for a total of $40,500. 


18701 (HW-74122) A review of Hanford power level limits. 
Van Wormer, F.W. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 28 Jun 1962. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010964. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

As for any nuclear reactor, the operation of the Hanford reactors 
is governed by many technical and administrative considerations. 
With the completion of current project action, later this year, certain 
of the technical limitations on reactor power level will be relieved, 
notably at the K Reactors, At that time, the technical and engineer- 
ing limitations will be more liberal at some reactors than required 
for operation at the administrative power level limits, imposed by 
the Atomic Energy Commission, that are currently in force. The fol- 
lowing report discusses the various technical factors governing 
reactor power levels and compares these with the currently im- 
posed administrative power level limits. 


18702 (HW-75414) KER-3 operating report test K-3-16, PT 
IP-477-A. Quinn, H.T. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 20 Nov 1962. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010650. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this production test was to evaluate the irradia- 
tion behavior of N. Reactor fuel elements at conditions equivalent 
to or more severe than those expected in N Reactor. The thermo- 
couple train consisted of eleven 23-inch NAE1 elements (replicas 
of an N Reactor fuel element) plus five 16-inch tubular perfs. The 
elements were enriched to 0.947 per cent. They were coextruded 
Zircaloy-2 jacketed self-supported uranium tubes concentrically 
nested one within the other to provide an element with four heat 
transfer surfaces and three coolant channels. For specific dimen- 
sions, refer to Production Test IP-477-A. 


18703 (HW-75456) Production test IP-544-A, irradiation of 
1.6% enriched thick walled single tube elements in KER-1 and 
2. Kratzer, W.K.; Wise, M.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 12 Dec 1962. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010918. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this production test is to authorize the irradiation 
of coextruded Zr-2 jacketed thick walled 1.6% enriched tubular ele- 
ments in KER loops 1 and 2 to evaluate the swelling behavior of 
fuel elements at high uranium temperatures Coextruded Zr-2 jack- 
eted 1.6% enriched tubular fuel elements 1.79 inch OD, 0.97 inch 
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ID, and 12 inches long will be irradiated KER loops 1 and 2 to ex- 
posures no greater than 2500 MWD/T. 


18704 (HW-75607-A) Production Test IP-550-1, Supplement 
A routine monitoring for moderator oxidation rates. Baars, R.E. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 29 Apr 1964. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010560. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this supplement to Production Test IP-550-I is to 
include the K reactors in the program for routinely monitoring 
graphite oxidation rates. This supplement does not initiate a new 
program; it continues one which has been in existence for some 
time. Oxidation of the reactor graphite weakens its structural ca- 
pacity. At some degree of oxidation, sufficient loss of strength will 
occur to significantly affect the ability to maintain and operate the 
reactors. For this reason it is necessary to control and to monitor 
the rates of oxidation in realtor. It is difficult to accomplish the latter 
in a truly representative fashion. A number of methods of obtaining 
information on this subject must be used; one of these is to expose 
small samples to the reactor atmosphere under operating condi- 
tions and then determine the average rate at which the samples 
have changed weight. This method has been employed in one 
fashion or the other for some time. Until June, 1962, the program 
was authorized by Production Test 105-532-E; from June, 1962, 


until January 26, 1964, the program was authorized by PITA IP-20- 
I* at the K reactors. 


18705 (HW-75962) Special review of selected reactor con- 
struction, operation, and program data. Ballowe, J.W.; Brasfield, 
R.L.; Fifer, N.F. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 26 Dec 1962. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010849. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report documents the answers to specific questions posed 
by management on December 17,1962. The questions asked were: 
(1) What were the design and construction start and completion 
dates of project CG-558-600?, what was the percent power level 
increase design for CG-558-600?, what was the actual power level 
increase achieved?, what was the construction completion date of 
DR reactor?, what was the expansion-overbore program initiation 
date?, on what date was the oral overbore-type proposal made to 
HOO-AEC?, when was the initial documentation of overbore- 
expansion program?, on what dates were the budgets 
submissioned for the Reactor Modification Program?, what is the 
conversion ratio increase from the RMP?, what is the production 
capacity increase from the RMP?, and what are the design com- 
pletion dates for the H, C, DR, and K reactors?. (GHH) 


18706 (HW-76259) 190-H drawdown test. Cremer, B.R.; 
Bokish, K.P. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 17 Jan 1963. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010641. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

A discrepancy of about 1000 gpm has existed between the full- 
flow recorded 190, 105 and ROL flows. While past operating 
practices have not used the 190 or ROL flow rates for official 
purposes, the disquieting, though not theoretically unexplicable, dif- 
ferences require some quantitative resolution. On November 24, 
1962, a drawdown test of the 190-H storage tanks was performed 
to establish the accuracy of the various flowmeters. The drawdown 
test of the 190 storage tanks was run at the beginning of a sched- 
uled reactor shutdown. With the full reactor flow supplied by the 
electric process pumps feeding from the storage tanks, the 183-H 
supply to the storage tanks was valved off. Additionally, non- 
process water usually taken from the storage tanks was valved off. 


The storage tank water levels were taken, then recorded as a func- 
tion of time. 


18707 (HW-76327-RD) Operating limits: Hanford produc- 
tion reactors operating and performance restrictions. Hanford 
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Works, Richland, WA (United States). 23 Jan 1963. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94007815. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report details Hanford Production Reactors operating limits 
and performance and operating restrictions. 


18708 (HW-76368) Loading, operating conditions, and wa- 
ter shutoff times for a charge of twelve 17-inch N inner fuel 
tubes or twelve 18-inch U-2 w/o Zr elements, PT-IP-536-A and 
PT-IP-536-A, Supplement B. Kratzer, W.K.; Wise, M.J. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 28 Jan 1963. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010917. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Production test IP-536-A authorizes the irradiation of N Reactor 
inner fuel tubes in KER-1 and KER-2. Supplement B, PT-IP-536-A, 
authorizes the irradiation of N Reactor inner fuel tubes prepared 
from a U-2 w/o Zr alloy. Both tests require that specific operating 
conditions and trip settings for particular loadings be approved by 
the managers of the Process and Reactor Development Sub- 
Section and the Process Technology Sub-Section prior to charging. 
The purpose of this document is to provide the process tube load- 
ing, high and low temperature operating limits, and water shutoff 
times for a charge of twelve 17.3-inch N inner fuel elements or 
twelve 18.5-inch U-2 w/o Zr elements in KER-1 and KER-2. The 
operating conditions were prepared for the 17.3-inch elements and 
with the same downstream spacer column, are conservative for the 
slightly longer U-2 w/o Zr charge. 


18709 (HW-76421) Test results for unrestrained reactor, 
Gunbarrel-nozzle assemblies. Goff, J.M. Jr. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
14 Feb 1963. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94010549. Source: OSTI; NTIS; GPO Dep. 

Deciassified 4/4/94. 

These tests were performed in accordance with a letter fran R. 
C. Breisch to J. R. Spink, May 7, 1962. An unrestrained gunbarrel 
condition was simulated for each of the standard process tube inlet 
assemblies for B,C and K type reactors. Primary objects of the 
testing were to obtain data on movement, pigtail damage, and ef- 
fect on flow to the process tube in case of a Van Stone flange 
failure without key restraint of the gunbarrel. All test conditions 
were relative to actual conditions, but these conditions were not 
necessarily typical or maximum. The gunbarrels were not loaded 
with do-nuts or thermal shield pieces. All of the assemblies moved 
instantly and rapidly when released under pressure. The B and K 
braided type pigtails crimped just upstream of the ferrule on the 
nozzle connection. The helical tube C-type pigtail stretched about 
six inches, but did not travel far enough to cause flow restriction. 
Tube flow for the B case was 54 per cent of that prior to Van 
Stone flange failure. For the K test, the flow was reduced to 69 per 
cent of that prior to Van Stone flange failure. 


18710 (HW-76501) Preliminary report on CX-2 N-inner fuel 
tube number 1055-8. Kuhiken, L.E.; Wheeler, R.G. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 7 Feb 1963. 37p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94011317. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The real cost of metallurgical examination of irradiated fuel ele- 
ments is several times that of fuels before irradiation. Since 
post-irradiation study is necessary to determine the performance of 
prototype fuel designs in a reactor environment, complete physical 
characterization before irradiation provides an economical and 
efficient basis for comparing experimental data. Without such com- 
parative study, unexpected damage to fuels in the reactor would 
be difficult, if not impossible, to interpret. This report presents such 
a characterization of one fuel element from a group of fuels proto- 
typic of the initial charge in Hanford’s N-Reactor. This fuel element, 
1055-8, is significant because it belongs to the Production Work 
Request CX-2 family of elements. 
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18711 (HW-76910) The effect of high exposure on produc- 
tion efficiency. Neef, W.!. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 11 Mar 1963. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011084. Source: 
OSTI; NTIS; GPO Dep. 

Decliassified. 

We have estimated the effects on production efficiency of raising 
the plutonium product specification. The various cases have been 
considered using a pH of 6.6 at all reactors. In addition to this, the 
following estimates and assumptions have been used: (1) failure 
rates will vary with the fifth power of exposure and directly with fuel 
throughput, (2) charge-discharge losses will be proportional to 
throughput, (3) throughput will vary inversely with exposure, (4) the 
failure rates of the K5 self-support fuel are unknown, but are as- 
sumed to equal present K4 rate. 


18712 (HW-76996-B) Interim report 2: Production test IP- 
581-A half-plant high flocculation pH test at B Reactor. Geier, 
R.G. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Feb 1963. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010511. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

A half-plant high flocculation pH test began at B Reactor on 
September 24, 1963. The purpose of the test was to determine 
whether operation of the water plant flocculation basins and filters 
at a pH higher than 7.0 with subsequent coolant pH adjustment to 
6.6 is beneficial as far as radioactivity in the effluent is concerned. 
It is planned to increase the flocculation basin pH in steps to a 
maximum of 7.6. Although primarily an effluent activity test, fuel 
discharged after a metal cycle at each water plant condition will be 
monitored by visual examination. Thus, it will be possible to deter- 
mine whether the incidence of localized corrosion is influenced by 
the various modes of operation. One 20 column fuel discharge, ten 
columns from each side of the reactor, was obtained prior to the 
start of the test. This report discusses the results obtained from the 
first discharge of fuel under test conditions. 


18713 (HW-77040-RD) The plutonium nitride problem. 
Bond, R.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 22 Mar 1963. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94011074. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The WPE progress report for September, 1962 documents rea- 
sons for suspecting nitrogen as a possible cause of weapons 
fabrication difficulties and loss of production caused by radio- 
graphic rejects. This is a summary and documentation of the 
“Nitride Problem” and related subjects concerning fabrication metal. 
It contains the background information leading to details published 
in the Weapons Process Engineering Progress Reports. This sum- 
mary may provide a better understanding of the problem, since 
little of the background was suitable for publication in the WPE 
progress reports. 


18714 (HW-77212) Goal exposure for rupture-prone fuel 
element lots. Newell, L.J.; Shimer, R.D. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
8 Apr 1963. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94011285. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The loss associated with low goaling rupture-prone material is 
quite small compared to the benefits. There is an optimum goal ex- 
posure for a given metal quality. At this optimum exposure the loss 
associated with irradiating rupture-prone material is minimized. 
Reasonable decision rules are as follows: Discharge, at the first 
opportunity, tubes containing rupture-prone material whose expo- 
sures are equal to or greater than 50 percent of normal goal. 
Discharge tubes under 50 percent of normal goal which would be 
expected to reach 70 percent of normal goal before the next sched- 
uled outage. Irradiate all tubes containing rupture-prone material 





whose exposures will not be expected to exceed 70 percent of nor- 
mal goal before the next scheduled outage. Discharge all tubes 
containing rupture-prone material, regardless of exposure, if an 
additional rupture is incurred in the lot. Return unirradiated rupture- 
prone material to Production Fuels Section as reject material. 


18715 (HW-77230) Production test IP-582-D, Irradiation of 
depleted uranium in the KW Snout Facilities, HAPO-275. Cox, 
J.H. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 12 Apr 1963. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94011286. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The objective of this test is to produce 50 milligrams of neptu- 
nium 239 for a process stream study in the Purex plant. The 
efficient recovery of neptunium 237 as an alternate product pro- 
duced at HAPO is presently impaired by the lack of knowledge of 
the distribution of neptunium 237 in the several Purex process 
streams. Present methods of following the neptunium 237 through 
the process streams involves inadequate alpha counting tech- 
niques. However, neptunium 239, because of its discrete gamma 
decay energy, can be readily identified in the process stream. As a 
result, the neptunium 239 produced by this irradiation will serve as 
a gamma-emitting tracer for the neptunium 237 in the Purex pro- 
cess stream. 


18716 (HW-77378) Pressure and flow data PT IP-573-l, 
100-K flow tests. Lessor, L.C. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 24 Apr 1963. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011288. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A testing program designed to provide the necessary data for 
evaluation of the emergency flow backup adequacy was conducted 
at the K reactors on February 16, 1963. Three transient or trip-out 
tests and 13 steady-state tests were performed under authorization 
of PT IP-573-I. This report contains the numerical results of the 
pressure and flow data that were obtained during these tests. 


18717 (HW-77579) Production test IP-584-D: Irradiation of 
target assemblies in the KER Loops. Neidner, R. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 8 May 1963. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94011291. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Nine inch long aluminum clad Li-Al alloy target elements con- 
tained in 35 mil wall Zr-2 cans are authorized for irradiation in 
KER-1 and KER- 2 for up to 150 equilibrium operating days. The 
Li-Al elements will be irradiated in 1.9 inch OD, 1.5 inch ID Zr-2 
flow distributing sleeves. Normal N inner fuel elements in Zr-2 
sleeves will included in the tube loadings to provide sufficient heat 
to maintain the loop at the desired operating temperature. 


18718 (HW-77579-B) Production Test IP-584-D, supple- 
ment B, irradiation of target assemblies in the KER Loops. 
Deobald, T.L. General Electric Co., Richland, WA (United States). 
Hanford Atornic Products Operation. 28 Apr 1964. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94011292. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The objective of this supplement to Production Test IP-584-D is 
to authorize low exposure (5-8 GVR) irradiation tests of the follow- 
ing lithium-containing target materials: Magnesium — 14 percent 
lithium alloy, Lithium-aluminate (LiA1O02), Lithium-silicate (Li2SiO), 
Lithium-aluminate — aluminum cermet, Lithium-silicate — aluminum 
cermet. Lithium target materials will be contained in 4.50 inch long 
aluminum cans which are clad with 35 mil Zircaloy-2 alloy. The tar- 
get elements will be contained in 1.9 inch OD, 1.5 inch ID 
Zircaloy-2 flow distributing sleeves. The target element assemblies 
and N Reactor inner-fuel elements (NIE-1) in Zircaloy-2 sleeves, 
will be irradiated in KER-1 or KER-2 at operating conditions ap- 
proximating N Reactor operation. 
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18719 (HW-77872) Pressure measurements on 19-1/2 
crossheader: DR Reactor. Rand, J.L. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 12 
Jun 1963. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011261. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Equipment Laboratory and Testing Operation was requested to 
measure the pressure gradient developed across a nozzle and 
crossheader assembly used on the rear face during reactor opera- 
tion. A nozzle and pigtail assembly with pressure taps was 
installed on process tube 2058, and pressure taps were located at 
the center, at tube 2058, and at the end of crossheader No. 19-1/ 
2. copper sensing lines were installed between the pressure tape 
and a tool storage area on zero level, near side of the reactor 
where our gage could be safely located. . 


18720 (HW-77875) Description of Reactor Operating Lim- 
its (ROL) and Reactor Master File (RMF) reports. Wood, S.A. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 20 May 1963. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94011306. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The detailed description includes flow measuring methods, flow 
rate calculations, operating pressure constants, crossheader num- 
ber, header elevation corrections, and header pressures for the 
reactor record. The unit records include: tube number, header num- 
ber, flow zone, trip dial readings, effective range, taps, corrosion 
index, rib type, rear fitting type, Panellit pressure, date, calculation 
methods, tube flow rate, tube class, load type, charge date, and 
header pressures. The reactor operating limits include: tube num- 
ber and class, tube flow rate, Panellit pressure, boiling limits, base 
pressure, adjustment date, limit codes, load type, and flow factors. 


18721 (HW-77929) Uranium burnout values. Smith, W.G. 
Hanford Works, Richland, WA (United States). 17 Jun 1963. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011263. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Attached is the interpolated uranium burnout values Financial 
Consolidations will apply to the current AEC ten year cost study. 
We have made additional copies which may be of use to you in fu- 
ture studies since the source data was based on the most recent 
burnout schedule obtained from Washington AEC. We currently 
have a program to interpolate future burnout schedules. If you 
have a need for such a program, please contact the author. 


18722 (HW-78095) Development Test IP-556-D, supple- 
ment A, irradiation service request HAPO-278 outgassing rate 
of tritium at high temperature. DeMers, A.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 5 Jul 1963. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94011264. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The nuclear heat generation rate in the first capsule irradiated 
was higher by a factor of two than was calculated. The original 
capsule was irradiated in a dry bore with cooling water in the annu- 
lus only. The new capsule will be irradiated in a water-cooled bore 
facility with additional cooling coils around the lithium containing 
tube. This will keep the inner capsule temperature below 150 C 
during the initial tritium buildup period prior to outgassing. This 
Supplement authorizes the irradiation of an additional capsule and 
the removal of the present facility and installation of a single tube 
general purpose facility. All remaining provisions of the original de- 
velopment test are in force except for minor exceptions due to the 
water flow in the bore which have been changed in the following 
writeup. 


18723 (HW-78170) Tube wall thickness isotope production 
tubes. Young, J.R. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 10 Jul 1963. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC06-76RL01830. Order Number DE94011265. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Irradiation of process tubes containing appropriate parent materi- 
als has been proposed by Manufacturing as a method for obtaining 
new products from the Hanford Reactors. The process tubes would 
be removed at appropriate intervals and shipped to separations 
plants for recovery of the products. The tube residence in the reac- 
tor could be determined by the optimum irradiation period for 
isotope production rather than by the period required to corrode 
tubes of current design to the minimum permissible wall thickness 
at replacement. This paper, presents an analysis to determine the 
benefits from red reducing the initial wall thickness of the process 
tubes below the current 65 mils when the desired residence for 
isotope production is shorter than the residence based on maxi- 
mum permissible internal corrosion for tubes of current design. 


18724 (HW-78375-RD) Low flow tubes. Huffman, |.L. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 24 Jul 1963. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010480. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A study on low flow in tubes indicates that the below normal 
coolant flow is due to an abnormality in the rear hardware. It is 
suggested that reaming the rear Parker fittings on the tubes and 
subsequently inspecting the venturi gauges is a good solution. 


18725 (HW-78596) Tritium production horizontal control 
rods. Heacock, H.W. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 9 Aug 1963. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011086. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This document outlines preliminary questions related to the study 
of producing small amounts of by-product tritium in selected control 
rods at the Hanford reactors. A list of questions to be forwarded to 
personnel at the Savannah River Plant is given. The questions per- 
tain to the cost per pound of lithium-aluminum alloy enriched with 
Li°, the extraction cost per gram of tritium, and the maximum ele- 
ment size which can be processed without substantially changing 
the configuration of the extraction system. 


18726 (HW-78960) Production Test-IP-616-A irradiation of 
enriched hot-die-size diffusion-bonded fuel elements. Hiadek, 
K.L. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 17 Sep 1963. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010483. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The objectives of this production test are: (1) to authorize the 
irradiation of enriched uranium hot-die-size diffusion-bonded fuel el- 
ements; (2) to provide information for further evaluation of the 
hot-die-size process; (3) to evaluate the relative corrosion behavior 
of the enriched hot-die-sized fuel as compared to the correspond- 
ing Al-Si fuel model; and (4) to determine the gross dimensional 
stability of the fuel under irradiation. This test authorizes irradiation 
of 19 monitor columns of enriched self-support fuel elements in the 
C Reactor. The columns will contain 28 fuel elements each; each 
of the columns will contain 14 fuel elements fabricated by the hot- 
die-size diffusion-bonded process and 14 elements of the standard 
Al-Si type. Ten of the columns will contain, in alternate positions in 
the downstream half of the charge, “paired” Al-Si and hot-die-size 
elements — elements containing cores from adjacent ingot rod posi- 
tions. The remaining nine columns will contain hot-die-sized and 
Al-Si elements, paired by ingot only, in alternate positions in the 
downstream half of each column. The upstream portion of all 
charges will contain hot-die-sized and Al-Si elements in alternate 
column positions. All of the columns of this test will be irradiated to 
an average column exposure of 1000 Mwd/t. The elements will be 
specially picked-up after discharge and subsequently examined in 
the 105-C Metal Examination Facility. 
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18727 (HW-79209) Old pile HCR operating temperatures. 
Agar, J.D. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 10 Oct 1963. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010593. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

A study was made to determine operating temperatures of old 
pile HCR sheaths. The calculations were performed with the aid of 
a FORTRAN coded program for the IBM 7090. The difficulty of de- 
termining the correct value for the contact coefficient between the 
HCR and the graphite channel at any point in the channel length 
resulted in performing the calculations in a parametric style. The 
independent system parameters were varied during the calcula- 
tions. These parameters are diametral spacing between the poison 
rings and the outer aluminum sheath, heat generation rate or reac- 
tor power level, the heat transfer contact coefficient between the 
rod and the graphite channel, and the cooling water temperature or 
cooling flow rate. For contact coefficients between 200 and 700 
Btwhr — ft? — °F and for diametral clearances around the poison of 
5 mils to 20 mils, the maximum sheath temperature was calculated 
to vary between 350°F and 650°F. The dependence of sheath 
temperature upon the rod coolant temperature or coolant flow rate 
was found to be small enough to be neglected in the normal flow 
range of 12 gpm to 15 gpm. For a given increase of the average 
coolant temperature, the maximum sheath temperature increased 
about one half as much. Reversing the coolant flow in an HCR 
would not significantly reduce the maximum sheath temperature. 


18728 (HW-79465) Increased coolant flow for H reactor. 
Huffman, |.L. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 23 Oct 1963. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010531. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The purpose of this letter is to outline the immediate and long- 
range plans for increasing the H Reactor coolant flow. The flow 
can be increased, immediately from the present base of about 
84,000 gpm to about 88,000 gpm via the following changes: rou- 
tine purges; use of non-bumpered fuel; increasing the flow through 
Fringe enrichment and Fringe Poison tubes by changing orifices; 
and reaming damaged rear fittings to their original size. The flow 
can be increased to about 94,000 gpm via the following changes: 
installing larger Venturis throughout the reactor; reaming rear fit- 
tings to a larger size; installing rear nozzles that permit higher tube 
flows; charging I&E Poison elements in Fringe tubes; and some 
changes in the water pumping facilities may be necessary. 


18729 (HW-80729) Report of invention: Increasing 
amounts of Pu-241 isotope. Lang, L.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
28 Jan 1964. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010558. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This invention report suggests a method for drastically increasing 
the amount of Pu-241 in isotopic mixtures of plutonium. It is felt 
that with process experience, as much as 70 percent or more of 
the potential Pu-241 atoms can be concentrated in the fuel at one 
time. Such a concentration step would double the amount of pro- 
duction obtainable from Pu-241 by nuclear decay. The process to 
concentrate the Pu-241 consists of two basic steps: 1. Irradiate 
plutonium consisting largely of Pu-239 isotope until the Pu-239 has 
largely been converted to Pu-240 and 241 by thermal neutron fis- 
sion and absorption events. Most of the fuel value has been taken 
advantage of at this point. The isotopic mixture will be largely 
Pu-240 but contain smaller percentages of 241 and 239. The irra- 
diation is terminated at this point and the products are separated. 
2. The depleted plutonium isotopes from the first irradiation are re- 
fabricated for a second irradiation with a thermal neutron absorber 
surrounding the depleted plutonium isotope. This element is again 
irradiated, preferably in an epithermal neutron flux with a peak en- 
ergy slightly above 1 ev. The Pu-240 has a huge resonant cross 





section at the 1 ev level and will be most rapidly converted to Pu- 
241 by neutrons of this energy. The Pu-241 has a minimum 
reactor cross section for neutrons of 1 ev and thus will not be de- 
stroyed faster than created if the atoms are protected from the 
thermal neutrons by a cutoff absorber. 


18730 (HW-80817) Axial flux data for fuel measurement. 
Popovich, R.P. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 11 Feb 1964. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010647. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

A survey of the PITA-18 nonpoisonous spline program was con- 
ducted in conjunction with a study to determine the best method of 
eliminating the variability of axial flux on the fuel performance pa- 
rameter, q. The results of this survey and the conclusions reached 
in the rupture coefficient study were found to be inter-dependent 
such that both are presented in this report. The data from the 
PITA-18 nonpoisonous spline program, as received, is the output of 
the NOLA-2 computer program. One quantity of interest is the rup- 
ture potential relative to a cosine, commonly referred to as the 
relative rupture potential. As programmed, the relative rupture 
potential, which was derived by applying the rupture model to indi- 
vidual fuel elements, might be expected to vary linearly with the 
rupture rate. The use of the relative rupture potential was studied 
over the period of July 1962 through December 1963. The results 
of this study are presented. 


18731 (HW-80908) N-Reactor Department Research and 
Development budget for FY 1966 and revision of budget for FY 
1965. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 25 Mar 1964. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94010546. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The N-Reactor Department Research and Development Program 
for FY 1965, 1966, and later years is structured to achieve the fol- 
lowing general goals. (1) Assurance of a high level of nuclear 
safety; (2) Assurance of achieving full plant life; (3) Reduction in 
operating costs for a given production rate; (4) Increase in produc- 
tion rate without proportionate increase in operating costs; (5) 
Savings in capital outlays necessary to achieve stated reductions 
in operating cost or increases in production; (6) Production of new 
products of value; (7) Savings in capital outlays or operating costs 
to achieve a given level of plant safety. The program is divided into 
three general categories; Reactor, Metallurgy, and Co-Product. The 
Reactor category is further divided into physics studies, thermal 
hydraulics studies, zircaloy process tube development, control, in- 
strument and system analyses, chemistry, engineering research 
and development, gas, atmosphere studies, graphite studies, and 
nuclear safety research. 


18732 (HW-81015) Production test IP-665-A, evaluation of 
hot-die-sized end bonding processes. Hladek, K.L. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 30 Mar 1964. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010548. Source: OSTI; NTIS; GPO Dep. 

Declassified 4/18/94. 

Investigations of possible operational limitations of the ALSi 
bonded e elements and the need for a replacement or alternate 
fuel fabrication process have been lender way for several years. 
Recently, one fuel manufacturing process, hot-die-sized diffusion 
bonding, has been intensely examined and irradiation testing of 
this new fuel type began in 1963. This production test is one addi- 
tional step in evaluating the new fuel fabrication process. The 
objective of this test is to evaluate the effect end-bonding tech- 
niques on the irradiation behavior of hot-die-sized diffusion bonded 
fuel elements. Three types of fuel elements will be used in this 
test: (1) hot-die-sized diffusion bonded elements which have been 
end bonded by the resistance heating method; (2) hot-die-sized 
diffusion bonded elements which have been end bonded by the in- 
duction heating method; and (3) standard production AISi bonded 
fuel elements. Twelve columns of fuel containing the three element 
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types alternated throughout the columns will be irradiated in the 
test. Twelve smooth-bore Zircaloy-2 process tubes in the C Reac- 
tor will be utilized for this test; consequently, all fuel elements of 
this test are self-support models. These fuel columns will be irradi- 
ated to average exposures of 800 Mwd/t. Examination and 
measurement of the elements of this test will take place in the 
105=C Metal Examination Facility. 


18733 (HW-81026) GETR graphite irradiation capsules: H- 
4, 5, 6 equivalent N Reactor exposure. Heim, J.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 5 Mar 1964. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94011297. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A program for the irradiation of samples-of N-Reactor graphite 
has been in progress since November 30 1961, in the General 
Electric Test Reactor (GETR). The basic purpose of the program is 
to achieve an exposure to the samples equivalent to 20 years of 
operation of N-Reactor and to relate the physical distortion of the 
samples to the expected behavior of the N-Reactor moderator 
stack. Theoretical studies to relate sample exposure in the GETR 
to exposure in N-Reactor have been underway since the program 
began. The conversion of exposure depends on three main items: 
the flux and exposure in the GETR test position; the flux and expo- 
sure in the N-Reactor stack; and the relationship of the amount of 
carbon damage per unit flux in N-Reactor to that in the GETR. To 
date all three items of the conversion have been based strictly on 
computer calculations. The first item (the GETR flux) has been 
calculated as group one, E > 0.18 MeV, of the three-group compu- 
tation made every reactor cycle by the GETR physics group, This 
computation is normalized to reactor conditions by comparison of 
group three, E < 0.17 ev, with measured cobalt-alloy monitors. No 
direct comparison of group one with monitor materials is made; 
however, efforts to correlate these are now underway. On this ba- 
sis, it was estimated that the test samples accumulated exposure 
at the rate of 4 to 5 years of equivalent N-Reactor exposure per 
year of test irradiation. 


18734 (HW-81028) Technical note on the determination of 
K-reactor last-ditch cooling adequacy. Jones, S.S. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 28 Feb 1964. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94011296. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Hanford reactors contain a very large inventory of fission 
products and it is very important that this inventory be contained. 
In recognition of this, rather stringent reactor cooling requirements 
have been established for the Hanford reactors. This includes the 
requirement of three independent cooling systems, including the 
system for full level operation. The second and last-ditch systems 
both are usable only after a reactor scram and take-over automati- 
cally from the flywheel decay of the process pumps. In 1962, two 
projects were completed that affected the last-ditch cooling ade- 
quacy of the K reactors, One project increased the reactor 
pumping capacity and, therefore, its power level; and the other 
considerably modified the emergency cooling systems. Since this 
time, three tests have been conducted to determine this last-ditch 
cooing adequacy. In order to provide a uniform approach to this 
adequacy determination, the method employed by Reactor Engi- 
neering is presented herein. The report presents a method for 
determining the maximum reactor power level for which measured 
last-ditch flows will provide adequate emergency cooling, A number 
of pertinent charts are included, A method is also presented for de- 
termining the last-ditch flow that should be measured during a test 
for any desired level of normal reactor operation. 


18735 (HW-81041) K reactor mixer recommendation alu- 
minum spline tubes. Hough, C.G. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 27 Feb 
1964. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94011295. Source: OSTI; NTIS; GPO Dep. 

Declassified. 
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Approximately 285 ribbed aluminum process tubes will have 
been installed in the central zone of each K reactor on completion 
of the zirconium tube replacement program. This report recom- 
mends the use of mixer fuel elements in the ribbed tube and 
discusses the basis for the recommendation. The recommendation 
is complicated by the fact that two tube designs having different di- 
mensions will be used and the optimum mixer location for the two 
tube designs is different also. 


18736 (HW-81579-RD) Hanford contribution for the eigh- 
teenth high temperature fuels committee meeting, May 19-21, 
1964. Last, G.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 5 May 1964. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011278. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Metallic thorium uranium fuel elements continue to show excel- 
lent irradiation performance in high temperature pressurized water 
coolant. Volume expansion measurements made after 2.1 x102° 
fissions/cem® (6200 MWD/T) at fuel temperatures above 500 C 
shows no indication of fission gas-in-duced swelling. Analysis of 
fuel swelling data from tubular elements shows apparent effect of 
geometry (restraint) on both low temperature volume expansion 
and the temperature at which accelerated volume expansion initi- 
ates. Evidence of grain boundary tearing has been observed in 
tubular metallic uranium fuels irradiated in 1600 pos water coolant. 
Volume expansion due to two types of structural damage have ben 
observed uranium - 2 w/o Zirconium alloy irradiated to 0.25 a/o 
burnup at temperatures up to 550 C. 


18737 (HW-81747-RD-Rev.1) Design criteria for coolant 
backup three remaining smaller reactors: Revision 1. 
Brinkman, L.B. (General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation). General Electric Co., 
Richiand, WA (United States). Hanford Atomic Products Operation. 
9 Jun 1964. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010595. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This document defines the objectives, bases, and functional re- 
quirements that shall govern the preparation of design of the 
coolant backup system for the three remaining smaller reactors. 
This project will increase the reliability of the coolant backup facility 
at B Area by providing an independent last-ditch coolant system to 
B and C Reactors. The reliability of the last-ditch system for D Re- 
actor will also be improved in that the present F and H leg of the 
export system will no longer be a part of the new export system. 
The objective of this document is to define the operational and 
technical requirements of the new facility and to describe the func- 
tional requirements of the proposed coolant backup system for the 
purpose of design. 


18738 (HW-82744) Production test IP-694-A: Depleted ura- 
nium irradiation, K reactors. Gross, P.D. (General Electric Co.., 
Richland, WA (United States). Hanford Atomic Products Opera- 
tion); Hladek, K.L. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 17 Aug 1964. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010551. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The AEC has indicated a need for plutonium with a high concen- 
tration of the Pu-240 isotope. Concentrations up to 25 W/o Pu-240 
have been requested with a firm commitment given for 25 kilo- 
grams of plutonium with at least 18 W/o Pu-240. To meet this 
production demand, irradiation of depleted uranium, 0.22 W/o U- 
235, will be undertaken. This test authorizes half of the irradiation 
in a Hanford K reactor, outlines the general plans, and presents 
the details of the irradiation. The objective of this test is to autho- 
rize irradiation of approximately 12 tons of depleted uranium, 0.22 
W/o U-235, in a Hanford K reactor. The depleted uranium will be 
irradiated to exposures which will yield plutonium with at least 18 
W/o Pu-240, an average exposure of approximately 1600 MWD/T. 
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18739 (HW-82744-SUPP.1) Supplement 1 to Production 
Test IP-694-A depleted uranium irradiation, K Reactors. Gross, 
P.D.; Hladek, K.L. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 14 Jun 1965. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010484. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this supplement is to authorize an increase in 
the maximum goal exposure of the depleted uranium columns to 
2600 MWD/T. Operation to date shows excellent performance of 
the target elements, and an increase in the depleted uranium goal 
exposure would increase the ‘value’ of the product, and help define 
any problem areas which might arise in the extended irradiations of 
this type. Average exposure of mid-line was approximately 1750 
MWD/T. 


18740 (HW-82977-RD-2) IPD production projections. Lang, 
L.W. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 18 Jul 1964. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010978. Source: OSTI; NTIS; 
GPO Dep. 

Declassified 4/19/94. 

Two changes have been incorporated in the tables of this draft: 
(1) The lithium-aluminum tonnages required for blanket and E-N 
loadings have been changed, (2) The production numbers for the 
small production reactors have been reduced per AEC direction, 
and a separate table is included for these numbers. Included data 
are power levels, operating efficiency, exposure, tonnage, conver- 
sion ratios, and annual production for the C, K, and small reactors. 


18741 (HW-82977-RD-3-Rev.) IPD production projections: 
Revision. Lang, L.W. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 3 Aug 1964. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010977. Source: 
OSTI; NTIS; GPO Dep. 

Declassified 4/19/94. 

The attached tables are an extension of the data that will be 
used in the forthcoming Production Studies. It considers thorium 
load substitution for the natural uranium cases previously reported. 
The power level, operating efficiency, exposure, conversion ratios, 
tonnage, and production are given for the natural U loading, blan- 
ket loading, and full conversion. The small reactors, the C reactor, 
and the K reactor are considered. 


18742 (HW-83236) Neptunium-237 production forecasts, 
IPD 1964-73. Nilson, R. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 10 Jul 1964. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010645. Source: 
OSTI; NTIS; GPO Dep. 

Declassified 4/18/94. 

Neptunium-237 production has been-calculated according to the 
equations documented in Reference 1 for use in 1964-AEC study. 
cases. The assumptions made in the forecasts are as follows: 
Only the 947 stream is recycled. The blend enrichment for the re- 
cycle maternal is 1.2 per cent for F-Y 64 and 65. For FY 66 -73, a 
blend enrichment of 1.4 per cent is assumed which is better value 
according to the optimization model of C. W. Showalter. The 947 
stream recycle time is two years. In cases A and B where the 947 
stream volume is materially increased, virgin 947 material is intro- 
duced to make up the material balance. The U-236 content of the 
blend material- is 66 ppm?. The U-236 input level in the 947 
stream for the input of FY 64 is 200 ppm’. Separations recovery is 
85 per cent for FY 64-65 and 90 per cent thereafter. The material 
throughput data are given in Table |. These values are consistent 
with those being assumed for the AEC study cases. The Kgs of 
Np-237 by fiscal year are given in Table Il. It must be remembered 
that these forecasts are based on a particular set of idealized as- 
sumptions, and the schedules represent IPD output only. 


18743 


(HW-83834) Zircaloy-2 process tube activity, C Re- 
actor. Essig, T.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 26 Aug 1964. 8p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010914. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report presents the dose rates which were observed during 
the removal of a Zircaloy-2 process tube from C Reactor. The cor- 
responding calculated activity is also presented for the purpose of 
correlation with the observed dose rate. The tube was removed on 
July 22, 1964, after having been irradiated by a neutron flux for 560 
days (based on time operated efficiency). The tube activity was 
monitored with a super high range TP (0-5000 R/hr) by suspending 
a probe through an access port in the floor of the “D” machinery 
room. As tube 3353 was pushed and cut into sections, the highest 
activity observed was 675 R/hr, which was seen in the center 
three-foot segment. The corresponding calculated activity was 650 
F/hr. The neutron flux profile, as shown by tube activities along its 
length, was extremely peaked in the center; for example, the area 
under the activity curve was less than one-third of the area under a 
cosine curve of the same amplitude and cycle length. 


18744 (HW-84080-RD) Irradiation analysis, production test 
IP-672, HAPO 238, irradiation of impacted UO -PuO, fuel rod 
bundles in C reactor. Cox, J.H. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 14 Sep 
1964. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94010856. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The loss of flow is considered as far as the flow to the inlet hy- 
draulic connector, inlet plugging and water shutoff time. A mockup 
revealed no vibration of the fuel element bundles and at the low 
temperatures present there should be no problem of corrosion. Ef- 
forts to assure safety with plutonium in the fuel elements are 
noted. (GHH) 


18745 (INIS-JP—020) Proceedings of the third meeting of 
the international group on research reactors (IGORR-IIl). Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1994. 359p. (CONF- 
9309370-: IGORR-IIl: 3. meeting of the international group on 
research reactors, Naka (Japan), 30 Sep - 1 oct 1993). Order 
Number DE94765352. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title meeting. The 23 of the presented papers are indexed individu- 
ally. (J.P.N.). 


18746 (INIS-mf—13849, pp. 245-264) Slowpoke-heating reac- 
tors in the urban environment. Hilborn, J.W. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Lynch, G.F. Canadian Nuclear Association, 
Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Associa- 
tion 28. annual conference. Order Number DE94622204. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The SLOWPOKE heating reactor is 2-10 MW inherently safe 
pool reactor developed by AECL for district heating of institutions 
and building complexes. Conforming to the modern trend, this is a 
hot-water system, not a steam system. The primary coolant circula- 
tion is by natural convection. Control is achieved by independent 
absorber systems for load following and reactivity adjustment. 
Emergency shutdown is by thermally-activated gravity discharge of 
gadolinium nitrate solution into the pool. The reactor is designed 
for unattended operation. In 1988, the cost was estimated at $5-7 
million, to give an energy cost as low as 2 cents per kW.h. A 2 


MW prototype has been constructed and tested at Whiteshell Lab- 
oratories. 


18747 (INIS-mf—13870, pp. 61-62) An example of the labo- 
ratory exercise on the FNSPE VR-1 reactor. Fieischans, J. 
(Ceske Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Jaderna a Fysikalne Inzenyrska). Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. VR-1 REACTOR /reactor kinetics 


18748 (INIS-mf-13870, pp. 63-64) Software for nuclear 
safety critical applications. Matejka, K. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Jaderna a Fysikalne 
Inzenyrska); Fleischans, J.; Kropik, M.; Sejba, T. Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR SAFETY/computer calcula- 
tions; VR-1 REACTOR/reactor safety; DIGITAL SYSTEMS; 
REACTOR CONTROL SYSTEMS 


18749 (JAERI-M-93-228, pp. 759-765) JRR-3M neutron ra- 
diography facility. Tsuruno, Akira (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Mat- 
subayashi, Masahito. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

In March 1991, the new neutron radiography facility was 
completed in JRR-3M. From the result of the characteristic mea- 
surements, JRR-3M Neutron Radiography Facility is proved to 
have very excellent quality in respect of neutron flux, n/+ ratio and 
collimator ratio. JRR-3M Neutron Radiography Facility consists of 
the thermal neutron radiography facility (TNRF 1,2) and the cold 
neutron radiography facility (CNRF). TNRF 1 is for examinations of 
high activated materials, such as spent fuels. TNRF 2, which is 
located behind TNRF 1, is for conventional non-destructive inspec- 
tions. CNRF uses cold neutron beam through the cold neutron 
guide tube from cold neutron source. (author). 


18750 (JAERI-M-—93-228, pp. 766-774) Neutron radiography 
research activities at KURRI. Fujine, Shigenori (Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst.); Yoneda, Kenji; 
Kanda, Keiji. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258—: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 
JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The radiography facility for thermal neutron has been installed at 
the E-2 experimental hole of the Kyoto University Reactor (KUR) 
since 1974 and provided good characteristics. To observe a dy- 
namic event and to test many samples, the real-time neutron 
radioscopy (i.e. neutron television - NTV) system has been intro- 
duced to this facility since 1980 and practically applied to various 
applications with image processing techniques. Recently a cold 
neutron beam hole (CN-2) has been available at the graphite col- 
umn and preliminary radiographic tests were tried. In this paper, 
these neutron radiography systems and brief explanations for some 
of applications at KURRI are described. (author). 


18751 (JAERI-M-93-228, pp. 788-795) Visualization and 
measurement of fluid phenomena using neutron radiography 
techniques. Mishima, Kaichiro (Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst.); Hibiki, Takashi; Fujine, Shigenori; 
Yoneda, Kenji; Kanda, Keiji; Nishihara, Hideaki; Tsuruno, Akira; 
Matsubayashi, Masahito; Sobajima, Makoto; Ohtomo, Shoichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-—: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

This paper presents some of the results from recent work per- 
formed on the application of neutron radiography to visualization 
and measurement of fluid phenomena at the Research Reactor In- 
stitute of Kyoto University. Experiments have been performed on 
the following subjects with use of the NR systems at the Japan Re- 
search Reactor 3 and the Nuclear Safety Research Reactor of the 
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Japan Atomic Energy Research Institute as well as the Kyoto Uni- 
versity Research Reactor: air-water flow in rectangular ducts with 
1.0 and 2.4 mm gaps, air-water flow and steam-water flow in a 
round tube with 4.0 mm inner diameter. The void fraction was mea- 
sured by processing the images taken by the neutron radiography. 
The effect of several corrections in image processing was also dis- 
cussed previously. It was shown that the proposed method could 
be useful in observing the flow regimes and measuring the void 
fraction of gas-liquid two-phase flow in narrow channels. (author). 


18752 (JAERI-M-93-228, pp. 802-809) Application of neu- 
tron radiography to flow visualization. Takenaka, N. (Kobe Univ. 
(Japan)); Fujii, T.; Ono, A.; Nakazawa, T.; Turuno, A. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Flow visualization is a useful method to study thermal hydraulics 
phenomena which are important in mechanical, nuclear and chemi- 
cal engineering. When the flow is under high pressure and high 
temperature conditions or the fluid is a liquid metal, the flow visual- 
ization is often difficult by visible rays. Since most of metal are 
visible by a thermal neutron ray and some elements are quite 
opaque to it, the neutron radiography can be applied to visualize 
flows in metallic tubes and containers and flows in a liquid metal. 
In this study, some methods were developed to visualize multi- 
phase flows in metallic containers and flows in a liquid metal by 
neutron radiography. Following flows were visualized by real-time 
thermal neutron radiography system at JRR-3M in JAERI; flows in 
a liquid metal, gas-liquid two-phase flows in a metallic container, 
boiling two-phase flow in a heat exchanger for a spacecraft and a 
fluidized bed in a metallic container. It was shown that the neutron 
radiography was applicable to the flow visualizations which were 
difficult by the other methods. (author). 


18753 (JAERI-M-93-228, pp. 1004-1008) Development of 
neutron optical devices in JRR-3M. Soyama, Kazuhiko (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Suzuki, Masatoshi; Ichikawa, Hiroki; Ko- 
daira, Tsuneo; Kawabata, Yuji. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international 
symposium on advanced nuclear energy research, Mito (Japan), 
10-12 Mar 1993; JAERI-CONF—2). In Proceedings of the fifth inter- 
national symposium on advanced nuclear energy research: 
Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Two thermal neutron guide tubes and three cold neutron guide 
tubes have been installed at the JRR-3M with a cold neutron 
source. Development of the neutron optical devices has pro- 
gressed. In this paper, we describe the characteristics of the 
natural nickel guide tubes at the JRR-3M and recent developments 
of the neutron optical devices such as supermirror and neutron 
bender. (author). 
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Refer also to citation(s) 17958, 18247, 18248, 18488, 18489, 
18516, 18517, 18538, 18539, 18584, 18592, 18625, 18653, 18707, 
18731, 19047, 19629, 19847, 20595, 20599, 20603 


18754 (ANL-94/4) Applied physical chemistry progress re- 
port, October 1991-September 1992. Johnson, C.E.; Attaya, 
H.M.; Billone, M.C.; Blomquist, R.A.; Kopasz, J.P.; Leibowitz, L.; 
Roche, M.F.; Seils, C.A. Argonne National Lab., IL (United States). 
Dec 1993. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94010929. Source: OSTI; NTIS; GPO Dep. 

This document reports on the work done in applied physical 
chemistry at the Chemical Technology Division (CMT), Argonne 
National Laboratory (ANL), in the period October 1991 through 
September 1992. this work includes research into the process that 
control the release and transport of fission products under 
accident-like conditions in a light water reactor, the thermophysical 
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properties of the metal fuel in the Integral Fast Reactor under de- 
velopment at ANL, and the properties of candidate tritium breeding 
materials in environments simulating those of fusion energy sys- 
tems. Viscosity and liquidus-solidus temperatures of core-concrete 
mixtures were studied. 


18755 (ANL/EWM/VU-82273) CP-5 Reactor yard characteri- 
zation study. Patel, P.B.; Swale, R.E. Argonne National Lab., IL 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940406-5: International symposium on decontamination and 
decommissioning, Knoxville, TN (United States), 27-29 Apr 1994). 
Order Number DE94008463. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of a characterization study of the 
yard of the CP-5 Reactor at Argonne National Laboratory, Argonne, 
Illinois. Low-level radiological contamination is suspected to have 
occurred at the yard primarily because of leaks from the cooling 
tower located in the yard. The CP-5 Reactor was a 5-MW research 
reactor that operated from 1954 until its shutdown in 1979. The CP- 
5 yard also stored a number of pieces of scientific equipment that 
exhibited measurable amounts of radioactivity. The reactor and as- 
sociated yard area are in the process of being decommissioned. As 
a preliminary step in this direction, a single exploratory monitoring 
well was installed in the yard. Levels of hydrogen-3 (tritium) ranged 
from 6.5 to 15.9 nCi/L, and the level of strontium-90 in groundwa- 
ter ranged from 1.23 to 3.32 pCi/L. Preliminary characterization 
included drilling two additional monitoring wells and several soil 
borings in order to collect sufticient soil and groundwater samples. 
Samples were analyzed for organic, inorganic, and radiological pa- 
rameters. Low analytical sensitivity for trittum was emphasized for 
this project. The RESRAD code was used to convert the radiologi- 
cal results of soil samples into human dosage equivalents. 


18756 (ANL/RA/CP-79957) A computer model for the tran- 
sient analysis of compact research reactors with plate type 
fuel. Sofu, T. (Argonne National Lab., IL (United States)); Dodds, 
H.L. Argonne National Lab., IL (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940402-12: International topical meet- 
ing on the safety of advanced reactors, Pittsburgh, PA (United 
States), 18-20 Apr 1994). Order Number DE94007675. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A coupled neutronics and core thermal-hydraulic performance 
mode! has been developed for the analysis of plate type U-Al fu- 
eled high-flux research reactor transients. The model includes point 
neutron kinetics, one-dimensional, non-homogeneous, equilibrium 
two-phase flow and beat transfer with provision for subcooled boil- 
ing, and spatially averaged one-dimensional beat conduction. The 
feedback from core regions other than the fuel elements is 
included by employing a lumped parameter approach. Partial differ- 
ential equations are discretized in space and the combined 
equation set representing the model is converted to an initial value 
problem. A variable-order, variable-time-step time advancement 
scheme is used to solve these ordinary differential equations. The 
model is verified through comparisons with two other computer 
code results and partially validated against SPERT-II tests. It is 
also used to analyze a series of HFIR reactivity transients. 


18757 (ANL/RA/CP-79958) DIANA: A multi-phase, multi- 
component hydrodynamic model for the analysis of severe 
accidents in heavy water reactors with multiple-tube assem- 
blies. Tentner, A.M. Argonne National Lab., IL (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940402-6: Inter- 
national topical meeting on the safety of advanced reactors, 
Pittsburgh, PA (United States), 18-20 Apr 1994). Order Number 
DE94007627. Source: OSTI; NTIS; INIS; GPO Dep. 

A detailed hydrodynamic fuel relocation model has been devel- 
oped for the analysis of severe accidents in Heavy Water Reactors 
with multiple-tube Assemblies. This model describes the Fuel Dis- 
ruption and Relocation inside a nuclear fuel assembly and is 
designated by the acronym DIANA. DIANA solves the transient hy- 
drodynamic equations for all the moving materials in the core and 
treats all the relevant flow regimes. The numerical solution tech- 
niques and some of the physical models included in DIANA have 





been developed taking advantage of the extensive experience ac- 
cumulated in the development and validation of the LEVITATE (1) 
fuel relocation model of SAS4A [2, 3]. The model is designed to 
handle the fuel and cladding relocation in both voided and partially 
voided channels. It is able to treat a wide range of thermal/ 
hydraulic/neutronic conditions and the presence of various flow 
regimes at different axial locations within the same hydrodynamic 
channel. 


18758 (ANL/RA/CP-79959) Implementation, verification, 
and validation of the FPIN2 metal fuel pin mechanics model in 
the SASSYS/SAS4A LMR transient analysis codes. Sofu, T.; 
Kramer, J.M. Argonne National Lab., IL (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940402-7: International topical 
meeting on the safety of advanced reactors, Pittsburgh, PA (United 
States), 18-20 Apr 1994). Order Number DE94007624. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The metal fuel version of the FPIN2 code which provides a vali- 
dated pin mechanics model is coupled with SASSYS/SAS4A 
Version 3.0 for single pin calculations. In this implementation, 
SASSY/SAS4A provides pin temperatures, and FPIN2 performs 
analysis of pin deformation and predicts the time and location of 
cladding failure. FPIN2 results are also used for the estimates of 
axial expansion of fuel and associated reactivity effects. The revali- 
dation of the integrated SAS-FPIN2 code system is performed 
using TREAT tests. 


18759 (ANL/RA/CP-80012) Impact of reducing sodium void 
worth on the severe accident response of metallic-fueled 
sodium-cooled reactors. Wigeland, R.A.; Turski, R.B.; Pizzica, 
P.A. Argonne National Lab., IL (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940402-10: International topical meet- 
ing on the safety of advanced reactors, Pittsburgh, PA (United 
States), 18-20 Apr 1994). Order Number DE94007653. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Analyses have performed on the severe accident response of 
four 90 MWth reactor cores, all designed using the metallic fuel of 
the Integrated Fast Reactor (IFR) concept. The four core designs 
have different sodium void worth, in the range of —3$ to 5$. The 
purpose of the investigation is to determine the improvement in 
safety, as measured by the severe accident consequences, that 
can be achieved from a reduction in the sodium void worth for re- 
actor cores designed using the IFR concept. 


18760 (ANL/RA/CP-80013) Impact of spatial kinetics in se- 
vere accident analysis for a large HWR. Morris, E.E. Argonne 
National Lab., IL (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940402-15: International topical meeting on the 
safety of advanced reactors, Pittsburgh, PA (United States), 18-20 
Apr 1994). Order Number DE94007676. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The impact on spatial kinetics on the analysis of severe acci- 
dents initiated by the unprotected withdrawal of one or more 
control rods is investigated for a large heavy water reactor. Large 
inter- and intra-assembly power shifts are observed, and the impor- 
tance of detailed geometrical modeling of fuel assemblies is 
demonstrated. Neglect of space-time effects is shown to lead to 
erroneous estimates of safety margins, and of accident conse- 
quences in the event safety margins are exceeded. The results 
and conclusions are typical of what would be expected for any 
large, loosely coupled core. 


18761 (ANL/RA/CP-—80014) MARTINS: A foam/film fiow 
model for molten material relocation in HWRs with U-Al-fueled 
multi-tube assemblies. Kalimullah. Argonne National Lab., IL 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940402-14: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94007677. Source: OSTI; NTIS; INIS; GPO Dep. 
Some special purpose heavy-water reactors (EM) are made of 
assemblies consisting of a number of coaxial aluminum-clad U-Al 
alloy fuel tubes and an outer Al sleeve surrounding the fuel tubes. 
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The heavy water coolant flows in the annular gaps between the cir- 
cular tubes. Analysis of severe accidents in such reactors requires 
a model for predicting the behavior of the fuel tubes as they melt 
and disrupt. This paper describes a detailed, mechanistic model for 
fuel tube heatup, melting, freezing, and molten material relocation, 
called MARTINS (Melting and Relocation of Tubes in Nuclear sub- 
assembly). The paper presents the modeling of the phenomena in 
MARTINS, and an application of the model to analysis of a reactiv- 
ity insertion accident. Some models are being developed to 
compute gradual downward relocation of molten material at decay- 
heat power levels via candling along intact tubes, neglecting coolant 
vapor hydrodynamic forces on molten material. These models are 
inadequate for high power accident sequences involving significant 
hydrodynamic forces. These forces are included in MARTINS. 


18762 (ANL/RA/CP-80023) A transient overpower experi- 
ment in EBR-Il. Herzog, J.P. (Argonne National Lab., IL (United 
States)); Tsai, H.; Dean, E.M.; Aoyama, T.; Yamamoto, K. Argonne 
National Lab., IL (United States). [1994]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940402-8: International topical meeting on the 
safety of advanced reactors, Pittsburgh, PA (United States), 18-20 
Apr 1994). Order Number DE94007625. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The TOPI-IE test was a transient overpower test on irradiate 
mixed-oxide fuel pins in the Experimental Breeder Reactor-ll (EBR- 
Il). The test, the fifth in a series, was part of a cooperative program 
between the US Department of Energy and the Power Reactor and 
Nuclear Fuel Development Corporation of Japan to conduct opera- 
tional transient testing on mixed-oxide fuel pins in the metal-fueled 
EBR-Ii. The principle objective of the TOPI-1E test was to assess 
breaching margins for irradiated mixed-oxide fuel pins over the 
Plant Protection System (PPS) thresholds during a slow, extended 
overpower transient. This paper describes the effect of the TOPI- 
1E experiment on reactor components and the impact of the 
experiment on the long-term operability of the reactor. The paper 
discusses the role that SASSYS played in the pre-test safety anal- 
ysis of the experiment. The ability of SASSYS to model transient 
overpower events is detailed by comparisons of data from the ex- 
periment with computed reactor variables from a SASSYS post-test 
simulation of the experiment. 


18763 (ANL/RA/CP-80137) Recent innovations in IFR 
safety research. Wade, D.C. Argonne National Lab., IL (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940402-— 
17: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94007654. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent progress in IFR safety research suggests potential for 
two extensions of passive features to improve the robustness of 


safety response. This report provides a discussion of these recent 
innovations. 


18764 (ANL/RA/CP-80139) Designing for a safe response 
to operational and severe accident initiators in the Integral 
Fast Reactor. Vilim, R.B. Argonne National Lab., IL (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940402— 
11: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94007639. Source: OSTI; NTIS; INIS; GPO Dep. 

A method is described for optimizing the plant control strategy 
for a liquid metal reactor with respect to safety margins sustained 
in unprotected upset events. The optimization is performed subject 
to the normal requirements for reactor startup, load change and 
compensation for reactivity changes over the cycle. The method 
provides a formal approach to the process of exploiting the innate 
self-regulating property of a metal fueled reactor to make it less 
dependent on operator action and less vulnerable to automatic 
control system fault and/or operator error. 


18765 (ANL/RA/CP-802$83) Dynamic stability boundaries of 
a liquid metal cooled reactor system. Depiante, E.V. Argonne 
National Lab., IL (United States). [1994]. 8p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940402-16: International topical meeting on the 
safety of advanced reactors, Pittsburgh, PA (United States), 18-20 
Apr 1994). Order Number DE94007638. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Part of the reactor design process is the assessment of the im- 
pact of different design changes on predefined performance criteria 
including stability of the reactor system under different conditions. 
This work focuses on the stability analysis of a combined reactor 
and primary heat transport system where system parameters are 
free to vary, with particular interest in low reactor power, low reac- 
tor coolant flow conditions. Such conditions might be encountered, 
for example, after a loss-of-flow without scram in some passively 
safe reactor designs. Linear stability analysis based methods are 
developed to find the stability regions, stability boundary surface in 
system parameter space, and frequency of oscillation at oscillatory 
instability boundaries. Models are presented for the reactor, de- 
tailed thermal hydraulic reactivity feedback associated with coolant 
outlet and inlet temperatures, decay heat, and primary system. De- 
veloped stability analysis tools are applied to the system model. 
System parameters include integral reactivity parameters, decay 
heat primary system mass, coolant flow, and natural circulation 
flow. The resulting stability boundary surface and its associated fre- 
quency of oscillation surface in multidimensional system parameter 
space show the effect of system parameter changes. By adopting 
model parameters for a reactor design, a stability prediction proce- 
dure is illustrated. 


18766 (BfS-KT-6/93, pp. 87-98) The KTA nuclear safety 
rules. Requirements possibly arising from the application of 
the nuclear safety rules in the joint development, design and 
construction of the future European Pressurized Water Reac- 
tor. Broecker, B. (PreussenElektra AG, Hannover (Germany)). 
Bundesamt fuer Strahlenschutz, Salzgitter (Germany). Fachbereich 
Kerntechnische Sicherheit. Jul 1993. (In German). (CONF- 
9301142-: KT/KTA winter seminar: Nuclear engineering in the 
Federal Republic of Germany in 1993 - tasks, problems and 


prospects from the point of view of those concerned, Saizgitter 
(Germany), 28-29 Jan 1993). In Nuclear technology in Germany in 
1993: Tasks, problems, perspectives from the point of view of 


those concerned. 253p. Order Number DE94769566. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The problem encountered in the joint activities of this European 
project is that the reactor to be developed will not fulfill all the re- 
quirements set by the German KTA rules, nor all the requirements 
laid down in the French RCC code. The task therefore is to estab- 
lish a body of project - specific rules and standards combining as 
far as suitable the KTA rules and the French RCC code, this being 
a new venture because there is up to now no European system of 
technical rules and standards for this purpose. The final system es- 
tablished for the EPR will inevitably deviate to a certain extent 
from the two national systems. (orig.) 


18767 (BNL-49863) Natural circulation and stability limits 
in advanced plants: The Galilean law. Rohatgi, U.S.; Duffey, 
R.B. Brookhaven National Lab., Upton, NY (United States). [1994]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940518-2: International con- 
ference on nuciear systems thermal hydraulics, Pisa (Italy), 30 May 
- 2 jun 1994). Order Number DE94009000. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In our previous papers natural circulation instability problem have 
been examined. In particular, we analytically demonstrated the link 
between critical heart flux (CHF) and instability, and the limitations 
of the present CHF data. We derived an analytical solution for the 
Static instability in natural circulation. We proceed in this paper to 
build on these novel ideas and physical principles. We focus on the 
role of gravity in the analysis and prediction of instability. We de- 
rive the non-dimensional correlation of natural circulation flowrate, 
and link this with our physical analysis of instability in parallel- 
channel systems. We derive the exact form of the unstable limit, 
and discuss the important effect of zero gravity on the solution. For 
Static instability, the result is a cubic equation for the quality. We 
solve for the limiting cases to obtain a new explicit result. The ef- 
fect of gravity on upflow and downfiow is shown to be significant 
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for high subcoolings. By combining the natural-circulation and 
stability results, we demonstrate a new result which analytically de- 
scribes the limits on natural-circulation operation. This result is 
relevant to small breaks and transients, as well as to defining the 
design envelope for safe operation. 


18768 (BNL-NUREG-49578) Guidelines for seismic qualifi- 
cation by experience in ALWRs. Bandyopadhyay, K.K. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-931079- 
24: 21. water reactor safety information meeting, Bethesda, MD 
(United States), 25-27 Oct 1993). Order Number DE94009108. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The methodologies and acceptance criteria for seismic qualifica- 
tion of equipment are provided in IEEE Std. 344 endorsed by the 
Nuclear Regulatory Commission (NRC) in the Standard Review 
Plan. The IEEE Standard allows seismic qualification by use of the 
similarity analysis method. Data available from past earthquake 
events or vibration tests can be used in this regard. The nuclear in- 
dustry has collected a vast amount of earthquake experience and 
test data in the last decade, and is planning to use it for seismic 
qualification of equipment in advanced light water reactor (ALWR) 
plants. This paper discusses the existing data bases including their 
limitations and describes the ways these data bases can be used 
for equipment qualification in ALWR plants. 


18769 (BNL-NUREG-49797) Detonation cell size measure- 
ments and predictions in hydrogen-air-steam mixtures at 
elevated temperatures. Ciccarelli, G.; Ginsberg, T.; Boccio, J.; 
Economos, C. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 22p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States) DOE Contract 
AC02-76CH00016. (CONF-940711-4: 25. international symposium 
on combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). 
Order Number DE94005456. Source: OSTI; NTIS; INIS; GPO Dep. 

The present research reports on the effect of initial mixture tem- 
perature on the experimentally measured detonation cell size for 
hydrogen-air-steam mixtures. Experimental and theoretical re- 
search related to combustion phenomena in hydrogen-air-steam 
mixtures has been ongoing for many years. However, detonation 
cell size data currently exists or hydrogen-air-steam mixtures up to 
a temperature of only 400K. Sever accident scenarios have been 
identified for light water reactors (LWRs) where hydrogen-air mix- 
ture temperatures in excess of 400K could be generated within 
containment. The experiments in this report focus on extending the 
cell size data base for initial mixture temperatures in excess of 
400K. The experiments were carried out in a 10-cm inner-diameter, 
6.1-m long heated detonation tube with a maximum operating tem- 
perature of 700K and spatial temperature uniformity of +14K. 
Detonation cell size measurements provide clear evidence that the 
effect of hydrogen-air initial gas mixture temperature, in the range 
300K-650K, is to decrease cell size and, hence, to increase the 
sensitivity of the mixture to undergo detonations. The effect of 
steam content, at any given temperature, is to increase the cell 
size and, thereby, to decrease the sensitivity of stoichiometric 
hydrogen-air mixtures. The hydrogen-air detonability limits for the 
10-cm inside-diameter test vessel, based upon the onset of single- 
head spin, decreased from 15 percent by hydrogen at 300K down 
to about 9 percent hydrogen at 650K. The one-dimensional ZND 
model does a very good job at predicting the overall trends in the 
cell size data over the range of hydrogen-air-steam mixture compo- 
sitions and temperature studied in the experiments. 


18770 (BNL-NUREG-60007) Implications of an HRA 
framework for quantifying human acts of commission and de- 

cy: Development of a methodology for conducting an 
integrated HRA/PRA. Barriere, M.T. (Brookhaven National Lab., 
Upton, NY (United States)); Luckas, W.J.; Brown, W.S.; Cooper, 
S.E.; Wreathall, J.; Bley, D.C. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 13p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931079-20: 21. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94007522. Source: OSTI; NTIS; INIS; GPO Dep. 





To support the development of a refined human reliability analy- 
sis (HRA) framework, to address identified HRA user needs and 
improve HRA modeling, unique aspects of human performance 
have been identified from an analysis of actual plant-specific 
events. Through the use of the refined framework, relationships be- 
tween the following HRA, human factors and probabilistic risk 
assessment (PRA) elements were described: the PRA model, 
plant states, plant conditions, PRA basic events, unsafe human ac- 
tions, error mechanisms, and performance shaping factors (PSFs). 
The event analyses performed in the context of the refined HRA 
framework, identified the need for new HRA methods that are ca- 
pable of: evaluating a range of different error mechanisms (e.g., 
slips as well as mistakes); addressing errors of commission 
(EOCs) and dependencies between human actions; and incorporat- 
ing the influence of plant conditions and multiple PSFs on human 
actions. This report discusses the results of the assessment of 
user needs, the refinement of the existing HRA framework, as well 
as, the current status on EOCs, and human dependencies. 


18771 (BNL-NUREG-60148) RAMONA-4B development for 
SBWR safety studies. Rohatgi, U.S.; Aronson, A.L.; Cheng, H.S.; 
Khan, H.J.; Mallen, A.N. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 26p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931079-23: 21. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94008999. Source: OSTI; NTIS; INIS; GPO Dep. 

The Simplified Boiling Water Reactor (SBWR) is a revolutionary 
design of a boiling-water reactor. The reactor is based on passive 
safety systems such as natural circulation, gravity flow, pressurized 
gas, and condensation. SBWR has no active systems, and the flow 
in the vessel is by natural circulation. There is a large chimney 
section above the core to provide a buoyancy head for natural cir- 
culation. The reactor can be shut down by either of four systems; 
namely, scram, Fine Motion Control Rod Drive (FMCRD), Alternate 
Rod Insertion (ARI), and Standby Liquid Control System (SLCS). 
The safety injection is by gravity drain from the Gravity Driven 
Cooling System (GDCS) and Suppression Pool (SP). The heat sink 
is through two types of heat exchangers submerged in the tank of 
water. These heat exchangers are the Isolation Condenser (IC) 
and the Passive Containment Cooling System (PCCS). The 
RAMONA-4B code has been developed to simulate the normal op- 
eration, reactivity transients, and to address the instability issues 
for SBWR. The code has a three-dimensional neutron kinetics cou- 
pled to multiple parallel-channel thermal-hydraulics. The two-phase 
thermal hydraulics is based on a nonhomogeneous nonequilibrium 
drift-flux formulation. It employs an explicit integration to solve all 
state equations (except for neutron kinetics) in order to predict the 
instability without numerical damping. The objective of this project 
is to develop a Sun SPARC and IBM RISC 6000 based RAMONA- 
4B code for applications to SBWR safety analyses, in particular for 
stability and ATWS studies. 


18772 (DUN-4927) C Reactor fuel failures tubes 2562 and 
3361. Marx, E.R. Douglas United Nuclear, Inc., Richland, WA 
(United States). 12 Apr 1968. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94007827. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

C Reactor experienced two severe fuel failures, one in process 
tube 2562 on 10-27-67, and one in process tube 3361 on 12-27- 
67, both resulting in major efforts to effect their removal. The intent 
of this document is to present a summary of the action taken for 
the removal of the failed elements. 


18773 (DUN-5300-RD) Section 6: Reactor incident file 
general information from 1945. Hirschel, D.L. Douglas United 
Nuclear, Inc., Richland, WA (United States). 10 Jan 1969. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94007850. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report documents reactor incidents from October 23, 1954 
to September 19, 1964. 
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18774 (DUN-5302-RD) Section 8: Reactor incident file 
general information from 1945. Monson, L.R. Douglas United Nu- 
clear, Inc., Richland, WA (United States). 14 Aug 1967. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007851. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report details reactor incidents from August 5, 1958 through 
August 14, 1967. 


18775 (DUN-5303-RD) Section 9: Reactor incident file 
general information from 1945. Hirschel, D.L. Douglas United 
Nuclear, Inc., Richland, WA (United States). 10 Jan 1969. 97p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007935. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report details Hanford Reactors’ incidents from January 24, 
1961 through September 28, 1967. 


18776 (EGG-RTAP-10925) An evaluation of the B&W 
Owners Group BAW-10182 topical report: Justification for in- 
creasing the engineered safety features actuation system 
on-line test intervals: Technical evaluation report. Smith, C.L.; 
Hansen, J.L. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Sep 1993. 18p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94010774. Source: OSTI; NTIS; INIS; GPO Dep. 

This Technical Evaluation Report provides an evaluation of the 
Babcock and Wilcox Owners Group (B&WOG) Technical Specifica- 
tions Committee Topical Report BAW-10182, entitled, “Justification 
for Increasing Engineered Safety Features Actuation System (ES- 
FAS) On-Line Test Intervals.” This evaluation was performed by the 
Idaho National Engineering Laboratory in support of the Nuclear 
Regulatory Commission. The BAW-10182 report presents justifica- 
tion for the extension of on-line test intervals from the existing 
one-month interval to a three-month interval for the ESFAS system. 
In the BAW-10182 report, the B&WOG stated that “---the B&WOG 
proposes to increase the ESFAS test interval from one to three 
months and concludes that the effect on plant risk is insignificant.” 
The proposed extension was based upon risk-based fi.e., proba- 
bilistic risk assessment (PRA)] methods such as reliability block 
diagrams, uncertainty analyses, and time-dependent system avail- 
ability analyses. This use of PRA methods requires a detailed 
evaluation to determine whether the chosen methods and their 
application are valid in the context of the proposed test interval ex- 
tension. The results of the evaluation agreed that the effect on 
plant risk is small if the ESFAS test interval is extended to three 
months for the ESFAS designs that were evaluated. 


18777 (GRS-96, pp. 147-153) The IAEA data bases 
releated to nuclear safety technical assistance to Eastern Eu- 
rope. Aimeida, C. (International Atomic Energy Agency, Vienna 
(Austria)). Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS) 
mbH, Koein (Gemany). Jan 1993. 292p. (CONF-9210460-: 3. 
workshop on information management in nuclear safety, radiation 
protection and environmental protection (WINRE-3), Koeln 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to assist Eastern European countries, including Russia, 
in identifying deficiencies and developing and implementing safety 
improvements, the IAEA has established a series of programmes 
of technical assistance. In connection of these programmes, two 
data bases have been in use. The first one deals specifically with 
the findings and recommendations of the programme on safety of 
WWER-440/230 type factors. The second data base, which is be- 
ing developed within the Community of European Countries (CEC) 
with the support of the IAEA deals with all the projects related to 
nuclear safety in Eastern Europe and the CIS. (orig.) 


18778 (GRS-96, pp. 187-193) TECDO - status and recent 
developments. Riedel, U. (Gesellschaft fuer Aniagen- und Reak- 
torsicherheit (GRS) mbH, Koein (Germany)); Hoepfner, K.A. 
Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koeln (Gemany). Jan 1993. 292p. (CONF-9210460—-: 3. workshop 
on information management in nuclear safety, radiation protection 
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and environmental protection (WINRE-3), Koeln (Germany), 14-15 
Oct 1992). In WINRE ’92 - 3rd workshop on information manage- 
ment in nuclear safety, radiation protection, and environmental 
protection. Order Number DE94769708. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of the closed, though company-wide accessible, in- 
formation retrieval system, TECDO, is to provide central electronic 
storage for all technical documents that have any importance to 
the safety evaluation of nuclear power plants and other nuclear fa- 
cilities. This information material is made easily accessible to all 
installations of the GRS throughout Germany, and also to the BMU 
in Bonn, through the local and wide area networks (WAN/LAN) that 
connect these installations. In this role as the central information 
retrieval system of the GRS, TECDO must provide considerable 
end-user friendliness such that even the occasional user is quickly 
supplied with comprehensive information without each time requir- 
ing a crash course on the how-to of PC operation. (orig.) 


18779 (GRS-96, pp. 197-201) Atominform’s activities as 
the information and analytical center of nuclear industry and 
power of Russia. Reshetko, Y.V. (Atominform, Moscow (Russian 
Federation)). Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Jan 1993. 292p. (CONF-9210460-: 
3. workshop on information management in nuclear safety, radia- 
tion protection and environmental protection (WINRE-3), Koeln 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Central Research Institute of Management, Economics and 
information, Atominform, is a division of information-analytical sup- 
port of scientific, production and commercial efforts of the nuclear 
industry and is also involved in the most “traditional” information 
activity. These “traditional” lines of activity include: compilation and 
maintenance of all types of data bases and their reference facili- 
ties; library activities; information support; information flows both 
between the nuclear industry enterprises and through exchange 
with information bodies of the state system of scientific and techni- 


cal information and other branches of the national economy; 
introduction of the state-of-the-art information technologies into the 
information practice. (orig.) 


18780 (GRS—96, pp. 241-242) Information support of the 
process of elimination of the Chernobyl accident effects. 
Yermoshenko, N.N. (Ukrainian Inst. of Scientific-Technical and Eco- 
nomic Information, Kiev (Ukraine)). Gesellschaft fuer Anlagen- und 
Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 292p. 
(CONF-9210460—: 3. workshop on information management in nu- 
clear safety, radiation protection and environmental protection 
(WINRE-3), Koeln (Germany), 14-15 Oct 1992). In WINRE '92 - 
3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmental protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

The Ukrainian Intitute in the process of creation of the national 
documentographic retrospective database on the ecological prob- 
lems of nuclear power engineering. Today, this database includes 
1.5 million original documents. (orig.) 


18781 (GSF-17/92, pp. 71-76) The situation in the former 
Soviet Union and relief projects planned by the German Fed- 
eral Republic. Kellerer, A.M. (inst. fuer Strahlenbiologie, GSF, 
Neuherberg (Germany)). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). 1992. 76p. (in 
German). (CONF-9103287—: Seminar for journalists: The conse- 
quences of Chernobyl for Germany and the former Soviet Union, 
Neuherberg (Germany), 18-19 Mar 1991). In The consequences of 
Chernobyl! for Germany and the former Soviet Union. Order Num- 
ber DE94769721. Source: OSTI; NTIS (US Sales Only); INIS. 
Several hundred thousand individuals are nowadays making 
demands for resettlement, as they have no trust in official mea- 
surements of radioactive contaminations, dose estimations and risk 
assessments. It is evident from the rapidly escalating difficulties 
that the technical and radiological catastrophe was followed by 
equally catastrophic failures that tended to increase the resulting 
devastation beyond redemption. One uniquely unfortunate measure 
was the inadequate information released after the accident, which 
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gave rise to anxiety and permanent distrustfulness among the pop- 
ulation. While some light is being thrown on these events and their 
wider implications, strategies are developed to reverse an appar- 
ently hopeless situation, particularly in connection with relief 
projects planned by the German Federal Government. (orig./HP) 


18782 (HW-34311) High radiation levels at the discharge 
faces of the reactors. Greene, M.C. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 4 
Jan 1955. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94006961. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Undesirably high radiation dosage rates are being encountered 
in the discharge areas during reactor outages. This is costly to op- 
erations in terms of burn-out time, extra work crews, and extended 
outages require to complete scheduled work. Significant savings in 
operating costs would be realized if the rear face radiation levels 
could be reduced during shutdowns. As a first step towards this 
some measurements have been made to identify and locate the 
major sources of this radiation. These results are given in this re- 
port. It is suggested that this information may be of use in devising 
a water treatment or purge technique which could reduce the rear 
face contamination problem encountered during outages. 


18783 (HW-56350-RD) Long cartridge fuel elements for 
sate failure. Evans, E.A. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Aug 1956. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010908. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

“Safe-failure” is an important criterion for power reactor fuel ele- 
ments designed to contain core materials which react rapidly with 
high-temperature coolant. Out-of-pile experiments indicate that, 
without a “safe-failure” fuel element, expensive and possibly catas- 
trophic reactor shutdowns may occur if the fuel element jacket fails 
during irradiation in high temperature water. That jacket failures oc- 
casionally will occur, regardless of the material or fabrication 
process involved, seems to be generally agreed. Fuel elements in- 
volving cluster arrangements, oxide cores, and wafer assemblies 
with “bulkheads” for compartmentalization have been proposed as 
being relatively safe in event of jacket failure. A fourth possibility is 
a type of long cartridge fuel element. 


18784 (HW-58606) Emergency cooling and air filtration 
systems for HAPO reactors. Adams, O.E. Jr. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 22 Dec 1958. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94011069. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report represents a critical review of existing reactor cooling 
systems and discusses suggested supplementary-cooling system 
which might be employed in emergencies resulting from such natu- 
ral hazards as earthquake, equipment failure, or personnel error. In 
addition the subject of building filtration is discussed. Maintenance 
of an uninterrupted flow of cooling water is of major concern to the 
safety of any HAPO reactor. For some time supplementary cooling 
systems which would be capable of removing heat output in the 
event of failure in the existing emergency backup systems have 
been under scrutiny. Loss of coolant may cause damaging power 
excursion (should this occur during operation) or will inevitably re- 
sult in fuel melting and a subsequent release of fission products to 
the atmosphere, even if the reactor is shut down prior to the loss 
of coolant. 


18785 (HW-60164) Results of reverse flow experimental 
tests for C operational charge-discharge tube at low tub pow- 
ers. Fitzsimmons, D.E.; Hesson, G.M. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
30 Apr 1959. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010875. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this report is to present the results of laboratory 
experiments in which coolant water flowed backwards through a 





“C” reactor process tube with operational charge-discharge front fit- 
tings under conditions of typical reactor rear header pressures and 
post-scram rear header water temperature and tube powers. This 
information is of value in planning and interpreting transient experi- 
ments investigating the consequences of the rupture of reactor 
front face piping to a single tube. 


18786 (HW-66883-Vol.1) Discussion-preliminary review of 
the safety aspects of the crossunder line, Project CG-884: Vol- 
ume 1. Jones, S.S. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 19 Dec 1960. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011093. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

In order to reduce both charge-discharge shutdown time and the 
number of manhours of radiation exposure, Project CGI-884 is be- 
ing completed at the B, D, DR, F and R Reactors. This consists 
essentially of installing a large drain line at the bottom of one rear 
reactor riser. This drain line passes to a control valve and then to 
the effluent line beyond the downcomer. This system by-passes 
the crossover downcomer part of the effluent system and elimi- 
nates the need for intermittent rear crossheader valving during 
reactor charge-discharge procedures. Two aspects of this system 
have been considered, its basic design requirements, and operat- 
ing restrictions to ensure adequate process tube cooling. Because 
of the complexity of the reactor flow system approximate solutions 
were used to compare different methods or degrees of operation 
and establish limits. Despite these approximations, there was 
sufficient difference in the case results to justify the specific conclu- 
sions presented in this report. This report should serve the dual 
purpose of providing design requirements for the crossunder and 
also providing the technical criteria necessary for the operating 
standards for the use of this new system. 


18787 (HW-68550) Radiochemistry for the rupture of a 
Zircaloy-2 clad uranium fuel element in KER-1. Demmitt, T.F. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 28 Feb 1961. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010502. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

During the 0800-1600 shift on July 7, 1960, the delayed neutron 
monitor on KER Loop 1 indicated a high coolant activity level. Sym- 
pathetic responses were also recorded on the Loop 3 and Loop 4 
instruments indicating a possible fuel element failure in Loop 1. The 
KE Reactor began shutdown operations immediately thereafter. 
The purpose of this report is to summarize the events pertinent to 
this reactor outage and to discuss the results obtained from coolant 
samples and a thermocouple wire sample taken from Loop 1. 


18788 (HW-70520) Radiochemistry for the rupture of a 
Zircaloy-2 clad uranium fuel element in KER-2. Demmitt, T.F. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 29 May 1961. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010922. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

During the 1600-2400 shift on August 7, 1960, the delayed neu- 
tron monitor on KER Loop 2 indicated a high coolant activity level. 
Sympathetic responses were also observed on the Loop 1, 3 and 4 
monitors. This indicated a possible fuel element failure in Loop 2 
and the KE Reactor began shutdown operations immediately. The 
purpose of this report is to summarize the events pertinent to this 
reactor outage and to discuss the results obtained from coolant 
and coupon samples taken from Loop 2 after shutdown. 


18789 (HW-70630) Speed-of-contro!l limits, 105-DR. Ne- 
chodom, W.S. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 1 Aug 1961. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94010923. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The current operating conditions at 105-DR, because of the re- 
cent Ball 3X drop, dictate temporary lower speed-of-control limits. 
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While is si still not expected that this reactor will be limited by the 
speed-of- control criterion, it is felt that the limit curves have been 
temporarily sufficiently reduced as to warrant publication of former 
limits. Limit curves as a function of weighted graphite temperature 
for the continuous and block discharge schemes are included in 
this document. The two sources of the reduction in the speed-of- 
control limit comes from two sources: (1) While the limit is 
commonly expressed in MW of pile power level, it is actually a 
function of maximum tube power, (2) The poisoning effect of the 
balls lodged in the stack has been estimated at about 15 mk. 


18790 (HW-73763) Horizontal control rod corrosion, KW 
Reactor. Renberger, D.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 25 May 1962. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011305. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

On September 19, 1961, the No. 3 horizontal control rod at KW 
reactor was removed after an apparent failure of the wall separat- 
ing the boron carbide powder from the coolant water. The 
instrument indications that were interpreted as a rod failure include: 
high radiation alarms in the exhaust air, unexplained gain in reac- 
tivity, increasing coolant outlet temperature on No. 3 HCR, and 
high radiation readings of the outlet water from No. 3 HCR. The 
possible reactor safety aspects of such a failure made it necessary 
to obtain a thorough examination of the rod and inner coolant tube. 
A complete borescope examination of the rod and partial visual ex- 
amination of the inner coolant tube have recently been completed. 
This document is intended to summarize the inspection results, 
discuss the safety and costs aspects of a horizontal rod failure, 
and suggest courses of action for the remaining rods at KE and 
KW reactors. 


18791 (HW-78366) Recommended emergency procedure 
for extended outage at all IDP production reactors. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 29 Jul 1963. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010611. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

If for an unspecified reason it becomes necessary to shut down 
all eight production reactors for an extended period exceeding nor- 
mal outage times, the following procedures are recommended. 
These procedures have been devised to render the maximum safe 
situation short of complete core discharge and to enable as efficient 
a reactor startup as possible following the outage. Specific topics 
include: general safety, startup efficiency, detailed shutdown proce- 
dure of reactor and water plant, and startup procedure. (GHH) 


18792 (HW-80676) Report of GETHC meeting December, 
1963 review of IPD Ball 3X safety philosophy. Nilson, R.; Am- 
brose, T.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 3 Feb 1964. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010557. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Information resulting from recent graphite investigations in the K 
Reactors were presented to the Council. Separations as much as 
three to four inches were reported. Contraction of the graphite 
within the fueled regions of these reactors is now about one per 
cent in the direction transverse to the extrusion axis of the graphite 
and about two per cent in the parallel direction. Saturation is not ex- 
pected until shrinkage of at least two to three per cent is observed 
in the transverse direction. The contraction is resulting in two prin- 
cipal operating problems; control rod entry and loss of 3x balls in 
the separations following a ball drop. The principal purpose of the 
review concerned only the ball system and particularly the philoso- 
phy governing the system's use. Following a historical review of the 
ball system philosophy, our present views were developed by the 
consideration of six questions and answers. Our points extracted 
from these questions were (1) the IPD reactors require a backup 
safety control system (2) the backup system should be separate 
from the primary safety control system, (3) the backup system 
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should be activated automatically upon accidents capable off dis- 
abling the safety rod system, (4) the system actuation should be 
direct upon coolant loss, and (5) the system actuations should be 
upon seismic indication if coincident with safety rod system failure. 


18793 (HW-80677) Final report B, D, F reactor side shield 
hole boring technology. Clemans, W.H. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
3 Feb 1964. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010628. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Four years of intermittent development has culminated in the 
successful test drilling on-reactor, of one step plug hole. Since 
1960, several different drive units and many diamond, carbide, and 
tool steel cutting heads were tried unsuccessfully in attempts to 
bore a stepped hole in a mockup of B, D, P side shielding. Suc- 
cess was finally achieved in 1963 using a standard horizontal 
boring mill and tool steel cutters. With slight modifications, this 
same equipment was successfully used in an on-reactor test drilling 
at F Reactor in December of that year. The on-reactor test re- 
vealed the need for improvements in the equipment. Chip flow was 
inadequate and appeared to be caused by poor air flow in the core 
receiver. Cast iron cutting technology used on the mockup did not 
work on-reactor and had to be revised on the spot. The graphite 
did not break up into chunks as desired and had to be manually 
removed. None of the steel cores were more radioactive than 50 
mr/hour at approximately 2 inches, but the cast iron core read 300 
mr/hour at 10 feet. It had to be handled very quickly. The dose rate 
for handling the graphite was 400 mr/hour. It, too, was handled 
quickly. The beam coming from the hole before removal of the cast 
iron was about 15 mr/hour. After the cast iron and graphite were 
removed, the beam vas about 2 R/hour. Due to the necessity of 
manual core handling, contamination was easily spread about the 
workplace. With proposed changes in material handling, particulate 
matter can be contained. The over-all cost of the operation of 
physically drilling the hole was approximately $13,500. 


18794 (HW-81170-RD) Preliminary engineering study, In- 
termediate range instrumentation. Herrman, B.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 4 Mar 1964. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010913. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Instrumentation studies and the Hazards Review have demon- 
strated the need for instrumentation which will scram the reactors if 
the exponential rate of power increase is excessive. A develop- 
ment program has demonstrated the feasibility of such a system. 
This document defines the program necessary to provide Interme- 
diate Range exponential rate protection in the safety circuits of five 
reactors, provides justification for the project, and presents 
estimates of the cost and schedule required to accomplish the pro- 
gram. Three channels of IRATE (intermediate Range Automatic 
Trip Equipment) should be installed in the two K and three small 
reactors., and incorporated into the Number 1 Safety Circuits. Each 
channel should sense the output of its own gamma-compensated 
ion chamber located in the thermal shield of the reactor. A two-out- 
of-three channel coincident trip circuit should be used in the safety 
circuit. GE should manage the program and develop the specifica- 
tions for the engineered equipment. Procurement should be by 
competitive bids to GE’s specifications and drawings. The pro- 
posed program is estimated to cost $520,000. 


18795 (IAEA-TECDOC—737) Advances in reliability analysis 
and probabilistic safety assessment for nuclear power 
reactors: Report of a technical committe meeting held in Bu- 
dapest, 7-11 September 1992. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. 264p. (CONF-9209300-: Ad- 
vances in reliability analysis and probabilistic safety assessment, 
Budapest (Hungary), 7-11 Sep 1992). Order Number DE94624677. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting was attended by 79 participants from 23 countries. 
The 41 papers presented at the meeting address recent develop- 
ments in the area of probabilistic safety assessment (PSA) 
applications as well as advanced techniques/methods for various 
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applications. In addition, comprehensive information was presented 
concerning PSA programmes in central and eastern European 
countries and the newly independent states of the former USSR. 
Refs, figs and tabs. 


18796 (IAEA-TECDOC-—737, pp. 89-91) Westinghouse PSA 
activities for Kozloduy (units 1-4). Wolvaardt, F.P. (Westing- 
house Electric Nuclear Energy Systems Europe (WENESE), 
Brussels (Belgium)). International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9209300-: Advances in reliability anal- 
ysis and probabilistic safety assessment, Budapest (Hungary), 7-11 
Sep 1992). In Advances in reliability analysis and probabilistic 
safety assessment for nuclear power reactors: Report of a techni- 
cal committee meeting held in Budapest, 7-11 September 1992. 
264p. Order Number DE94624677. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Brief overview of current PSA activities carried out by Westing- 
house for Kozloduy (units 1-4) within the framework of "WANO 
Six-month Programme for Kozloduy”. The main project tasks are 
described and the methodology followed in the study is presented. 
The projects covers several areas. It includes review of the Greifs- 
wald PSA with respect to applicability of the models and the results 
of this study to Kozloduy NPP. Some work is also discussed con- 
cerning reliability analysis for some safety systems that may 
contribute to overall plant safety. Another important task addresses 
probabilistic evaluation of pressurized thermal shock. Recent devel- 
opments of WWER-related model for the MAAP code severe 
accident analysis programme are also mentioned. (author). 1 ref., 
1 fig. 


18797 (NUREG—0847-Suppl.-No.13) Safety Evaluation Re- 
port related to the operation of Watts Bar Nuclear Plant, Units 
1 and 2 (Docket Numbers 50-390 and 50-391): Supplement 
Number 13. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Reactor Regulation. Apr 1994. 
136p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report supplements the Safety Evaluation Report (SER), 
NUREG-0847 (June 1982), Supplement No. 1 (September 1982), 
Supplement No. 2 (January 1984), Supplement No. 3 (January 
1985), Supplement No. 4 (March 1985), Supplement No. 5 
(November 1990), Supplement No. 6 (April 1991), Supplement No. 
7 (September 1991), Supplement No. 8 (January 1992), Supple- 
ment No. 9 (June 1992), Supplement No. 10 (October 1992), 
Supplement No. 11 (April 1993), and Supplement No. 12 (October 
1993), issued by the Office of Nuclear Reactor Regulation of the 
US Nuclear Regulatory Commission with respect to the application 
filed by the Tennessee Valley Authority, as applicant and owner, for 
licenses to operate the Watts Bar Nuclear Plant, Units 1 and 2 
(Docket Nos. 50-390 and 50-391). The facility is located in Rhea 
County, Tennessee, near the Watts Bar Dam on the Tennessee 
River. This supplement provides recent information regarding reso- 
lution of some of the outstanding and confirmatory items, and 
proposed license conditions identified in the SER. These issues re- 
late to: Design criteria — structures, components, equipment, and 
systems; Reactor; Instrumentation and controls; Electrical power 
systems; Auxiliary systems; Conduct of operations; Accident analy- 
sis; and Quality assurance. 


18798 (NUREG/CP-0127) Proceedings of the CSNI special- 
ists meeting on fuel-coolant interactions. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Nuclear Energy Agency, 75 - Paris (France); California 
Univ., Santa Barbara, CA (United States). Center for Risk Studies 
and Safety. Mar 1994. 370p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (NEA/CSNVR-(93)8; 
CONF-930157-: Specialist meeting on fuel-coolant interactions, 
Santa Barbara, CA (United States), 5-7 Jan 1993). Source: OSTI; 
NTIS; INIS; GPO. 

A specialists meeting on fuel-coolant interactions was held in 
Santa Barbara, CA from January 5-7, 1993. The meeting was 
sponsored by the United States Nuclear Regulatory Commission in 
collaboration with the Committee on the Safety of Nuclear Installa- 
tion (CSNI) of the OECD Nuclear Energy Agency (NEA) and the 
University of California at Santa Barbara. The objectives of the 
meeting are to cross-fertilize on-going work, provide opportunities 





for mutual check points, seek to focus the technical issues on mat- 
ters of practical significance and re-evaluate both the objectives as 
well as path of future research. Individual papers have been cata- 
loged separately. 


18799 (NUREG/CP-0136) Proceedings of the Digital Sys- 
tems Reliability and Nuclear Safety Workshop. Wallace, D.R. 
(National Inst. of Standards and Technology, Gaithersburg, MD 
(United States)); Cuthill, B.B.; Ippolito, L.M.; Beltracchi, L. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). Mar 1994. 368p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
(NIST-SP-500-216; CONF-9309161-: Digital systems reliability 
and nuclear safety workshop, Rockville, MD (United States), 13-14 
Sep 1993). Source: OSTI; NTIS; INIS. 

The United States Nuclear Regulatory Commission (NRC), in co- 
operation with the National Institute of Standards and Technology 
conducted the.Digital Systems Reliability and Nuclear Safety Work- 
shop on September 13-14, 1993, in Rockville, Maryland. The 
workshop provided a forum for the exchange of information among 
experts within the nuclear industry, experts from other industries, 
regulators and academia. The information presented at this work- 
shop provided in-depth exposure of the NRC staff and the nuclear 
industry to digital systems design safety issues and also provided 
feedback to the NRC from outside experts regarding identified 
safety issues, proposed regulatory positions, and intended research 
associated with the use of digital systems in nuclear power plants. 
Technical presentations provided insights on areas where current 
software engineering practices may be inadequate for safety-critical 
systems, on potential solutions for development issues, and on 
methods for reducing risk in safety-critical systems. This report 
contains an analysis of results of the workshop, the papers pre- 
sented panel presentations, and summaries of, discussions at this 
workshop. The individual papers have been cataloged separately. 


18800 (NUREG/CR-5904) Functional issues and environ- 
mental qualification of digital protection systems of advanced 
light-water nuclear reactors. Korsah, K. (Oak Ridge National 
Lab., TN (United States)); Clark, R.L.; Wood, R.T. Nuclear Reguia- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Apr 
1994. 71p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/TM—12164). Source: OSTI; NTIS; INIS; GPO. 

Issues of obsolescence and lack of infrastructural support in 
(analog) spare parts, coupled with the potential benefits of digital 
systems, are driving the nuclear industry to retrofit analog instru- 
mentation and control (l&C) systems with digital and 
microprocessor-based systems. While these technologies have 
several advantages, their application to safety-related systems in 
nuclear power plants raises key issues relating to the systems’ en- 
vironmental qualification and functional reliability. To bound the 
problem of new l&C system functionality and qualification, the au- 
thors focused this study on protection systems proposed for use in 
ALWRs. Specifically, both functional and environmental qualifica- 
tion issues for ALWR protection system 1&C were addressed by 
developing an environmental, functional, and aging data template 
for a protection division of each proposed ALWR design. By using 
information provided by manufacturers, environmental conditions 
and stressors to which 1&C equipment in reactor protection divi- 
sions may be subjected were identified. The resulting data were 
then compared to a similar template for an instrument string typi- 
cally found in an analog protection division of a present-day 
nuclear power plant. The authors also identified fiber-optic trans- 
mission systems as technologies that are relatively new to the 
nuclear power plant environment and examined the failure modes 
and age-related degradation mechanisms of fiber-optic components 
and systems. One reason for the exercise of caution in the intro- 
duction of software into safety-critical systems is the potential for 
common-cause failure due to the software. This study, however, 
approaches the functionality problem from a systems point of view. 
System malfunction scenarios are postulated to illustrate the fact 
that, when dealing with the performance of the overall integrated 
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system, the real issues are functionality and fault tolerance, not 
hardware vs. software. 


18801 (ORNL/FTR-4924) Travel to Germany and Italy for a 
discussion on the Inspection of Steel Containments and Lin- 
ers Program: Foreign trip report, March 8-15, 1994. Naus, D.J. 
Oak Ridge National Lab., TN (United States). 31 Mar 1994. 20p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94009565. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The primary purpose of this trip was to visit German and French 
research organizations that are involved with evaluation of steel and 
concrete containments of nuclear power plants. The traveler met 
with staff members of Technische Ueberwachung-Verein (Munich, 
Germany); Universitaet Stuttgart (Stuttgart, Germany); Gesellschaft 
fuer Anlangen-und Reaktorsicherheit (Koeln, Germany); Stangen- 
berg, Schnellenbach und Partner (Bochum, Germany); Division 
Technique General (Lyon, France); and Service Etudes et Projects 
Thermiques et Nuclaires (Lyon, France). Information was provided 
on inspection methodologies, occurrences of corrosion in steel con- 
tainments and liners of prestressed concrete containments, 
remedial measures utilized to repair the corrosion degradation, im- 
pact of the corrosion occurrences on future containment inspection 
practices, aging of concrete and silicone seal materials, Germany's 
and France's cooperative effort to develop a European reactor, and 
studies related to decommissioning prestressed concrete reactor 
vessels. The contacts with these organizations will provide an im- 
proved basis for future exchange of information, and each 
organization volunteered interest in continuing the exchange of in- 
formation. Information obtained during this trip will benefit ongoing 
NRC research programs by updating Oak Ridge National Labora- 
tory on the status of research programs in France and Germany 
addressing the aging of their containment structures. 


18802 (ORNL/TM—12398) Steady-state thermal-hydraulic 
design analysis of the Advanced Neutron Source reactor. Yo- 
der, G.L. Jr. (comp.); Dixon, J.R.; Elkassabgi, Y.; Felde, D.K.; 
Giles, G.E.; Harrington, R.M.; Morris, D.G.; Nelson, W.R.; Ruggles, 
A.E.; Siman-Tov, M.; Stovall, T.K. Oak Ridge National Lab., TN 
(United States). May 1994. 206p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94011051. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Neutron Source (ANS) is a research reactor that 
is planned for construction at Oak Ridge National Laboratory. This 
reactor will be a user facility with the major objective of providing 
the highest continuous neutron beam intensities of any reactor in 
the world. Additional objectives for the facility include providing ma- 
terials irradiation facilities and isotope production facilities as good 
as, or better than, those in the High Flux Isotope Reactor. To 
achieve these objectives, the reactor design uses highly subcooled 
heavy water as both coolant and moderator. Two separate core 
halves of 67.6-L total volume operate at an average power density 
of 4.5 MWi(t)/L, and the coolant flows upward through the core at 
25 ms. Operating pressure is 3.1 MPa at the core inlet with a 1.4- 
MPa pressure drop through the core region. Finally, in order to 
make the resources available for experimentation, the fuel is de- 
signed to provide a 17-d fuel cycle with an additional 4 d planned 
in each cycle for the refueling process. This report examines the 
codes and models used to develop the thermal-hydraulic design for 
ANS, as well as the correlations and physical data; evaluates 
thermal-hydraulic uncertainties; reports on thermal-hydraulic design 
and safety analysis; describes experimentation in support of the 
ANS reactor design and safety analysis; and provides an overview 
of the experimental plan. 


18803 (SAND-91-2089) Independent review of SCDAP/ 
RELAPS5 natural circulation calculations. Martinez, G.M.; Gross, 
R.J.; Martinez, M.J.; Rightley, G.S. Sandia National Labs., Albu- 
querque, NM (United States). Jan 1994. 167p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94007024. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A review and assessment of the uncertainties in the calculated 
response of reactor coolant system natural circulation using the 
SCDAP/RELAPS computer code were completed. The SCDAP/ 
RELAPS5 calculation modeled a station blackout transient in the 
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Surry nuclear power plant and concluded that primary system de- 
pressurization from natural circulation induced primary system 
failure is more likely than previously thought. 


18804 (SAND-93-2200C) Sodium spray and jet fire model 
development within the CONTAIN-LMR code. Scholtyssek, W. 
(Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik); Murata, K.K. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940402-9: International topical 
meeting on the safety of advanced reactors, Pittsburgh, PA (United 
States), 18-20 Apr 1994). Order Number DE94007269. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An assessment was made of the sodium spray fire model imple- 
mented in the CONTAIN code. The original droplet burn model, 
which was based on the NACOM code, was improved in several 
aspects, especially concerning evaluation of the droplet burning 
rate, reaction chemistry and heat balance, spray geometry and 
droplet motion, and consistency with CONTAIN standards of gas 
property evaluation. An additional droplet burning model based on 
a proposal by Krolikowski was made available to include the effect 
of the chemical equilibrium conditions at the flame temperature. 
The models were validated against single-droplet burn experiments 
as well as spray and jet fire experiments. Reasonable agreement 
was found between the two burn models and experimental data. 
When the gas temperature in the burning compartment reaches 
high values, the Krolikowski model seems to be preferable. Critical 
parameters for spray fire evaluation were found to be the spray 
characterization, especially the droplet size, which largely deter- 
mines the burning efficiency, and heat transfer conditions at the 
interface between the atmosphere and structures, which controls 
the thermal hydraulic behavior in the burn compartment. 


18805 (SAND-94-0376C) Large-scale boiling experiments 
of the flooded cavity concept for in-vessel core retention. Chu, 
T.Y. (Sandia National Labs., Albuquerque, NM (United States)); 
Slezak, S.E.; Bentz, J.H.; Pasedag, W.F. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940375-1: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). Or- 
der Number DE94007387. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents results of ex-vessel boiling experiments per- 
formed in the CYBL (CYlindrical Boiling) facility. CYBL is a 
reactor-scale facility for confirmatory research of the flooded cavity 
concept for accident management. CYBL has a tank-within-a-tank 
design; the inner tank simulates the reactor vessel and the outer 
tank simulates the reactor cavity. Experiments with uniform and 
edge-peaked heat flux distributions up to 20 W/cm? across the 
vessel bottom were performed. Boiling outside the reactor vessel 
was found to be subcooled nucleate boiling. The subcooling is 
mainly due to the gravity head which results from flooding the 
sides of the reactor vessel. The boiling process exhibits a cyclic 
pattern with four distinct phases: direct liquid/solid contact, bubble 
nucleation and growth, coalescence, and vapor mass dispersion 
(ejection). The results suggest that under prototypic heat load and 
heat flux distributions, the flooded cavity in a passive pressurized 
water reactor like the AP-600 should be capable of cooling the re- 
actor pressure vessel in the central region of the lower head that is 
addressed by these tests. 


18806 (SAND-94-0377C) Large-scale testing of in-vessel 
debris cooling through external flooding of the reactor pres- 
sure vessel in the CYBL facility. Chu, T.Y.; Bentz, J.H.; 
Bergeron, K.D.; Slezak, S.E.; Simpson, R.B. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-931079-21: 21. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94008933. Source: OSTI; NTIS; INIS; GPO Dep. 

The possibility of achieving in-vessel core retention by flooding 
the reactor cavity, or the “flooded cavity’, is an accident manage- 
ment concept currently under consideration for advanced light 
water reactors (ALWR), as well as for existing light water reactors 
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(LWR). The CYBL (CYlindrical BoiLing) facility is a facility specifi- 
cally designed to perform large-scale confirmatory testing of the 
flooded cavity concept. CYBL has a tank-within-a-tank design; the 
inner 3.7 m diameter tank simulates the reactor vessel, and the 
outer tank simulates the reactor cavity. The energy deposition on 
the bottom head is simulated with an array of radiant heaters. The 
array can deliver a tailored heat flux distribution corresponding to 
that resulting from core melt convection. The present paper pro- 
vides a detailed description of the capabilities of the facility, as well 
as results of recent experiments with heat flux in the range of inter- 
est to those required for in-vessel retention in typical ALWRs. The 
paper conciudes with a discussion of other experiments for the 
flooded cavity applications. 


18807 (UCRL-CR-—116511-94-1) Use of international data 
sets to evaluate and validate pathway assessment models 
plicable to exposure and dose reconstruction at DOE facilities: 
Progress report, August 1993—January 1994. Hendrickson, S.M. 
(ed.) (Lawrence Livermore National Lab., CA (United States)); Hoff- 
man, F.O. Lawrence Livermore National Lab., CA (United States); 
Senes Oak Ridge, Inc., TN (United States). Center for Risk Analy- 
sis. 1 Mar 1994. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009377. Source: OSTI; NTIS; GPO Dep. 

This project, “Use of International Data Sets to Evaluate and Val- 
idate Pathway Assessment Models Applicable to Exposure and 
Dose Reconstruction at DOE Facilities,” grew out of several activi- 
ties being conducted by the Principal Investigator Dr. F Owen 
Hoffman. One activity was originally part of the Chernobyl Studies 
Project and began as Task 7.1D, “Internal Dose From Direct Con- 
tamination of Terrestrial Food Sources.” The objective of Task 7.1D 
was to (1) establish a collaborative US USSR effort to improve and 
validate our methods of forecasting doses and dose commitments 
from the direct contamination of food sources, and (2) perform ex- 
periments and validation studies to improve our ability to predict 
rapidly and accurately the long-term internal dose from the 
contamination of agricultural soil. The latter was to include the con- 
sideration of remedial measures to block contamination of food 
grown on contaminated soil. The current objective of this project is 
to evaluate and validate pathway-assessment models applicable to 
exposure and dose reconstruction at DOE facilities through use of 
international data sets. This project incorporates the activity of Task 
7.1D into a multinational effort to evaluate data used for the predic- 
tion of radionuclide transfer through agricultural and aquatic 
systems to humans. It also includes participation in two multina- 
tional studies, BIOMOVS (BlOspheric MOdel Validation Study) with 
the Swedish National Institute for Radiation Protection and VAMP 
(VAlidation of Model Predictions) with the International Atomic En- 
ergy Agency, that address testing the performance of models of 
radionuclide transport through foodchains. 


18808 (UCRL-JC—116038) Evaluating software for safety 
systems in nuclear power plants. Lawrence, J.D. (Lawrence Liv- 
ermore National Lab., CA (United States)); Persons, W.L.; 
Preckshot, G.G.; Gallagher, J. Lawrence Livermore National Lab.., 
CA (United States). 11 Jan 1994. 16p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9406130—1: 9. annual confer- 
ence on computer assurance, Gaithersburg, MD (United States), 
27-30 Jun 1994). Order Number DE94009103. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1991, LLNL was asked by the NRC to provide technical assis- 
tance in various aspects of computer technology that apply to 
computer-based reactor protection systems. This has involved the 
review of safety aspects of new reactor designs and the provision 
of technical advice on the use of computer technology in systems 
important to reactor safety. The latter includes determining and 
documenting state-of-the-art subjects that require regulatory 
involvement by the NRC because of their importance in the devel- 
opment and implementation of digital computer safety systems. 
These subjects include data communications, formal methods, test- 
ing, software hazards analysis, verification and validation, computer 
security, performance, software complexity and others. One topic 
software reliability and safety is the subject of this paper. 





18809 (WHC-SA-1332-S) The new design of the Close Fit 
Shielding Ring for SP-100. Chiao, T. Westinghouse Hanford Co.., 
Richland, WA (United States). Aug 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-920431-32: Meeting on new horizons in 
radiation protection and shielding, Pasco, WA (United States), 26 
Apr - 1 may 1992). Order Number DE94007710. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Short communication. SPACE POWER REACTORS/shields; 
SHIELDS/design; SHIELDS; DESIGN; REACTOR SAFETY; NEU- 
TRON FLUX; RADIATION PROTECTION 


18810 (WSRC-MS-94-0131) Measurement of SRS reactor 
recirculation pump performance using pump motor power. 
Whitehouse, J.C. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940659-5: 1994 ASME (Americal Society of Mechanical 
Engineers) fluids engineering summer meeting, Lake Tahoe, NV 
(United States), 19-23 Jun 1994). Order Number DE94008639. 
Source: OSTI; NTIS; GPO Dep. 

In order to accurately predict reactor hydraulic behavior during a 
hypothetical Loss-of-Coolant-Accident (LOCA) the performance of 
reactor coolant pumps under off-design conditions must be under- 
stood. The LOCA of primary interest for the Savannah River Site 
(SRS) production reactors involves the aspiration of air into the re- 
circulated heavy water flow as reactor tank inventory is lost (system 
temperatures are too low to result in significant flashing of water 
coolant into steam). Entrained air causes degradation in the perfor- 
mance of the large recirculation pumps. The amount of degradation 
is a parameter used in computer codes which predict the course of 
the accident. This paper describes the analysis of data obtained 
during in-reactor simulated LOCA tests, and presents the head 
degradation curve for the SRS reactor recirculation pumps. The 
greatest challenge of the analysis was to determine a reasonable 
estimate of mixture density at the pump suction. Specially designed 
three-beam densitometers were used to determine mixture density. 
Since it was not feasible to place them in the most advantageous 
location the measured pump motor power, along with other tech- 
niques (pressure corrected gamma densitometer void fraction), 
were used to calculate the average mixture density at the pump im- 
peller. These techniques provided good estimates of pump suction 
mixture density. Measurements from more conventional instruments 
were used to arrive at the value of pump two-component head 
over a wide range of flows. The results were significantly different 
from previous work with commercial reactor recirculation pumps. 


18811 (Y/DD-626) Testing of the Y-12 Plant Criticality Ac- 
cident Alarm System detectors at the Sandia Pulsed Reactor 
Facility. Baker, J.S. (Oak Ridge Y-12 Plant, TN (United States)); 
Smith, J.A.; Berry, D.T. Oak Ridge Y-12 Plant, TN (United States); 
Sandia National Labs., Albuquerque, NM (United States). 6 Jan 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840S21400 AC04-94AL85000. (CONF- 
940602-6: 35. annual meeting of the American Nuclear Society, 
New Orleans, LA (United States), 11-16 Jun 1994). Order Number 
DE94010037. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge Y-12 Plant operates its Criticality Accident Alarm 
System (CAAS) according to the guidance of Standard ANSI/ANS- 
8.3-1986. This standard requires that the detector shall not fail to 
initiate an alarm when subjected to a radiation field of at least 0.1 
Gy/s (10 rad/s). It also requires that the system shall be designed 
to immediately detect the minimum accident of concern and shall 
produce an alarm within one half second of activation. Sixty-three 
new detectors that use plastic scintillators have been obtained to 
upgrade the current Y-12 Plant CAAS. To ensure that these detec- 
tors can support the above criteria, testing was done using the 
SPR Ill reactor at the Sandia Pulsed Reactor Facility. 
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2401 Power Systems 


18812 (PNL-SA-22883) A procedure for oscillatory param- 
eter identification. Trudnowski, D.J. (Pacific Northwest Lab., 
Richland, WA (United States)); Donnelly, M.K.; Hauer, J.F. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940263-1: 1994 IEEE winter 
power meeting, New York, NY (United States), Feb 1994). Order 
Number DE94008047. Source: OSTI; NTIS; GPO Dep. 

A procedure is proposed where a power system is excited with a 
low-level pseduo-random probing signal and the frequency, damp- 
ing, magnitude, and shape of oscillatory modes are identified using 
spectral density estimation and frequency-domain transfer-function 
identification. Attention is focussed on identifying system modes in 
the presence of noise. Two examples cases are studied: identifica- 
tion of electromechanical oscillation modes in a 16-machine power 
system; and turbine-generator shaft modes of a 3-machine power 
plant feeding a series-compensated 500-kV network. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 18906, 18907, 18908 


18813 (DOE/EIS—0173) Draft Environmental Impact State- 
ment: BPA/Puget Power Northwest Washington Transmission 
Project. USDOE Bonneville Power Administration, Portland, OR 
(United States); Whatcom, County of, WA (United States). Nov 
1993. 381p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004387. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Bonneville Power Administration (BPS) and Puget Sound Power 
& Light (Puget Power) propose to upgrade the existing high-voltage 
transmission system in the Whatcom and Skagit County area be- 
tween the towns of Custer and Sedro Woolley, including within the 
city of Bellingham starting in 1995. The upgrades of the intercon- 
nected 230,000 volt (230-kV) and 115-kV systems are needed to 
increase the reliability of the local transmission system and to in- 
crease the import capacity on a nearby US-Canada 500-kV intertie 
by about 850 megawatts (MW). The increase in north-south trans- 
fer capability would be shared by BPA and Puget Power (about 425 
MW each). Other actions would include replacement of an existing 
BPA 230-kV single-circuit, wood-pole H-frame transmission line 
with a lattice-steel double-circuit line; an existing Puget Power 115- 
kV single wood-pole transmission line rebuild, two short 115-kV 
Puget Power lines added at BPA’s Bellingham Substation; and im- 
provements made at existing BPA and Puget Power substations. 


18814 (NEDO-NP-9204) Establishment of testing methods 
for protective functions and others relating to demonstration 
of new distributed power generation technology commercial- 
ization. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Mar 1993. 259p. (in Japanese). Order 
Number DE94768108. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With relation to the interconnected power system for small-size 
distributed power generation facilities, technical studies are made 
on the system interconnection protective device and the inverter for 
the purpose of establishing a certification system to guarantee 
long-term reliability of the system. In fiscal 1992, simulated power 
sources and load devices are fabricated to test operation charac- 
teristics by producing various failure conditions relating to the 
system interconnection protective function of the inverter connected 
with the photovoltaic power generation system and the system in- 
terconnection protective device. As for the method to measure 
output waveform/power factor under various load conditions, the 
method which almost satisfies regulations through experiments and 
studies is obtained. A practical experiment method on the inverter 
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is studied for variation of de input, variation of output load and sta- 
bility for various turbulences flowing from the power source system, 
and environmental compatibility. As to measuring methods, which 
generally proves viable, some improvement is needed because it 
takes time to set experimental specifications/requirements and 
make measurements. 153 figs., 23 tabs. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 18813 


18815 (DOE/EA-0872) Summit-Watertown transmission 
line project, South Dakota: Final Environmental Assessment. 
USDOE Western Area Power Administration, Golden, CO (United 
States). 1993. 104p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94004381. Source: OSTI; NTIS; 
GPO Dep. 

The Western Area Power Administration (Western) needs to re- 
build the existing Summit-Watertown 115-kV transmission line, 
located in northeastern South Dakota, and western Minnesota. 
Nearly 60 percent of the existing facility was replaced in 1965 after 
severe ice-loading broke structures and wires. Because of the ex- 
tensive loss of the line, surplus poles had to be used to replace the 
damaged H-frame structures. These were of varying sizes, causing 
improper structure loading. Additionally, the conductors and over- 
head shield wires have been spliced in numerous places. This 
provides additional space on these wires for icing and wind resis- 
tance, which in turn create problems for reliability. Finally, a 
progressive fungal condition has weakened the poles and, along 
with the improper loading, has created an unsafe condition for 
maintenance personnel and the general public. 


18816 (DOE/EIS—0166) Draft environmental impact state- 
ment for construction and operation of the proposed Bangor 
Hydro-Electric Company's second 345-kV transmission tie line 
to New Brunswick. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Fuels Programs. Oct 
1993. 336p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94011182. Source: OSTI; NTIS; GPO 
Dep. 

This Draft Environmental impact Statement (DEIS) was prepared 
by the US Department of Energy (US DOE). The proposed action 
is the issuance of Presidential Permit PP-89 by DOE to Bangor 
Hydro-Electric Company to construct and operate a new interna- 
tional transmission line interconnection to New Brunswick, Canada 
that would consist of an 83.8 mile (US portion), 345-kilovolt (kV) al- 
ternating current transmission line from the US-Canadian border at 
Baileyville, Maine to an existing substation at Orrington, Maine. 
The principal environmental impacts of the construction and opera- 
tion of the transmission line would be incremental in nature and 
would include the conversion of forested uplands (mostly commer- 
cial timberlands) and wetlands to right-of-way (small trees, shrubs, 
and herbaceous vegetation). The proposed line would also result in 
localized minor to moderate visual impacts and would contribute a 
minor incremental increase in the exposure of some individuals to 
electromagnetic fields. This DEIS documents the purpose and 
need for the proposed action, describes the proposed action and 
alternatives considered and provides a comparison of the proposed 
and alternatives routes, and provides detailed information on analy- 
ses of the environmental consequences of the proposed action and 
alternatives, as well as mitigative measures to minimize impacts. 


2404 Health and Safety 
Refer also to citation(s) 19909 


2405 Environmental Aspects 
Refer also to citation(s) 18814 


18817 (DOE/EA-0857) Environmental assessment and 
finding of no significant impact: Hungry Horse—Columbia Falls 
line rebuild and relocation project. USDOE Bonneville Power 
Administration, Portland, OR (United States). Sep 1993. 39p. 
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Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004386. Source: OSTI; NTIS; INIS; GPO Dep. 

Bonneville Power Administration (BPA) has identified a need to 
rebuild the Hungry Horse-Columbia Falls 115,000-volt (115-kV) 
transmission line to 230-kV. This line supplies power to customers 
in the area of Columbia Falls, Montana, and integrates generation 
at the US Bureau of Reclamation's (USBR) Hungry Horse Dam 
into BPA's transmission grid. There are several problems with the 
existing system. The Hungry Horse-Columbia Falls 1 15-kV line is 
45 years old and requires excessive maintenance. The USBR has 
decided to replace their aging 115-kV transformers at the dam with 
230-kV transformers, which also would increase their operational 
flexibility. With the small conductor size and voltage of the line 
presently being used, significant amounts of energy are lost as the 
power moves across the line. Transformer failure at Hungry Horse 
Dam has led to joint planning between BPA and the USBR. (USBR 
and the US Forest Service are cooperating agencies on the pro- 
posed project.) The proposal to eliminate the 115-kV equipment 
and convert to 230-kV operation was the least costly of the options 
studied. By rebuilding the line, maintenance costs (and time re- 
quired for outages) would be reduced. The increased generation at 
the USBR dam would be safely and consistently transmitted over 
the improved system, and less energy would be lost from the line, 
a cost and energy savings. 


18818 (DOE/EIS—0150D-Vol.1) Salt Lake City Area Inte- 
grated Projects Electric Power Marketing: Draft environmental 
impact statement: Volume 1, Summary. USDOE Western Area 
Power Administration, Salt Lake City, UT (United States). Salt Lake 
City Area Office. Feb 1994. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94010412. Source: 
OSTI; NTIS; GPO Dep. 

The Salt Lake City Area Office of the Western Area Power Ad- 
ministration (Western) markets electricity produced at hydroelectric 
facilities operated by the Bureau of Reclamation. The facilities are 
known collectively as the Salt Lake City Area integrated Projects 
(SLCA/IP) and include dams equipped for power generation on the 
Green, Gunnison, Rio Grande, and Colorado rivers and on Deer 
and Plateau creeks in the states of Wyoming, Utah, Colorado, Ari- 
zona, and New Mexico. Of these facilities, only the Glen Canyon 
Unit, the Flaming Gorge Unit, and the Aspinall Unit (which includes 
Blue Mesa, Morrow Point, and Crystal dams) are influenced by 
Western's power scheduling and transmission decisions. The EIS 
alternatives, called commitment-level alternatives, reflect combina- 
tions of capacity and energy that would feasibly and reasonably 
fulfill Western’s firm power marketing responsibilities, needs, and 
statutory obligations. The viability of these alternatives relates di- 
rectly to the combination of generation capability of the SLCA/IP 
with energy purchases and interchange. The economic and natural 
resource assessments in this environmental impact statement (EIS) 
include an analysis of commitment-level alternatives. Impacts of 
the no-action altemative are also assessed. Supply options, which 
include combinations of electrical power purchases and hy- 
dropower operational scenarios reflecting different operations of the 
dams, are also assessed. The EIS evaluates the impacts of these 
scenarios relative to socioeconomics, air resources, water re- 
sources, ecological resources, cultural resources, land use, 
recreation, and visual resources. 


18819 (DOE/EIS—0150D-Vol.2) Salt Lake City Area Inte- 
grated Projects Electric Power Marketing: Draft environmental 
impact statement: Volume 2, Sections 1-16. USDOE Western 
Area Power Administration, Salt Lake City, UT (United States). Salt 
Lake City Area Office. Feb 1994. 441p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94010413. 
Source: OSTI; NTIS; GPO Dep. 

The Salt Lake City Area Office of the Western Area Power Ad- 
ministration (Western) markets electricity produced at hydroelectric 
facilities operated by the Bureau of Reclamation. The facilities are 
known collectively as the Salt Lake City Area Integrated Projects 
(SLCAVIP) and include dams equipped for power generation on the 
Green, Gunnison, Rio Grande, and Colorado rivers and on Deer 
and Plateau creeks in the states of Wyoming, Utah, Colorado, Ari- 
zona, and New Mexico. Of these facilities, only the Glen Canyon 
Unit, the Flaming Gorge Unit, and the Aspinall Unit (which includes 





Blue Mesa, Morrow Point, and Crystal dams;) are influenced by 
Western power scheduling and transmission decisions. The EIS 
alternatives, called commitment-level alternatives, reflect combina- 
tions of capacity and energy that would feasibly and reasonably 
fulfill Westerns firm power marketing responsibilities, needs, and 
statutory obligations. The viability of these alternatives relates di- 
rectly to the combination of generation capability of the SLCA/IP 
with energy purchases and interchange. The economic and natural 
resource assessments in this environmental impact statement (EIS) 
include an analysis of commitment-level alternatives. Impacts of 
the no-action alternative are also assessed. Supply options, which 
include combinations of electrical power purchases and hy- 
dropower operational scenarios reflecting different operations of the 
dams, are also assessed. The EIS evaluates the impacts of these 
scenarios relative to socioeconomics, air resources, water re- 
sources, ecological resources, cultural resources, land use, 
recreation, and visual resources. 


18820 (DOE/EIS—0150D-Vol.3) Salt Lake City Area Inte- 
grated Projects Electric Power Marketing: Draft environmental 
impact statement: Volume 3, Appendix A. USDOE Western 
Area Power Adininistration, Salt Lake City, UT (United States). Salt 
Lake City Area Office. Feb 1994. 47p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94010414. 
Source: OSTI; NTIS; GPO Dep. 

The Salt Lake City Area Office of the Western Area Power Ad- 
ministration (Western) markets electricity produced at hydroelectric 
facilities operated by the Bureau of Reclamation. The facilities are 
known collectively as the Salt Lake City Area Integrated Projects 
(SLCA/IP) and include dams equipped for power generation on the 
Green, Gunnison, Rio Grande, and Colorado rivers and on Deer 
and Plateau creeks in the states of Wyoming, Utah, Colorado, Ari- 
zona, and New Mexico. Of these facilities, only the Glen Canyon 
Unit, the Flaming Gorge Unit, and the Aspinall Unit (which includes 
Biue Mesa, Morrow Point, and Crystal dams;) are influenced by 
Western power scheduling and transmission decisions. The EIS 
alternatives, called commitment-level alternatives, reflect combina- 
tions of capacity and energy that would feasibly and reasonably 
fulfill Westerns firm power marketing responsibilities, needs, and 
statutory obligations. The viability of these alternatives relates di- 
rectly to the combination of generation capability of the SLCA/IP 
with energy purchases and interchange. The economic and natural 
resource assessments in this environmental impact statement (EIS) 
include an analysis of commitment-level alternatives. Impacts of 
the no-action alternative are also assessed. Supply options, which 
include combinations of electrical power purchases and hy- 
dropower operational scenarios reflecting different operations of the 
dams, are also assessed. The EIS evaluates the impacts of these 
scenarios relative to socioeconomics, air resources, water re- 
sources, ecological resources, cultural resources, land use, 
recreation, and visual resources. 


18821 (DOE/EIS—0150D-Vol.4) Salt Lake City Area inte- 
grated Projects Electric Power Marketing: Draft environmental 
impact statement: Volume 4, Appendixes B-D. USDOE Western 
Area Power Administration, Salt Lake City, UT (United States). Salt 
Lake City Area Office. Feb 1994. 162p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94010415. 
Source: OSTI; NTIS; GPO Dep. 

The Salt Lake City Area Office of the Western Area Power Ad- 
ministration (Western) markets electricity produced at hydroelectric 
facilities operated by the Bureau of Reclamation. The facilities are 
known collectively as the Salt Lake City Area Integrated Projects 
(SLCAVIP) and include dams equipped for power generation on the 
Green, Gunnison, Rio Grande, and Colorado rivers and on Deer 
and Plateau creeks in the states of Wyoming, Utah, Colorado, Ari- 
zona, and New Mexico. Of these facilities, only the Glen Canyon 
Unit, the Flaming Gorge Unit, and the Aspinall Unit (which includes 
Blue Mesa, Morrow Point, and Crystal dams;) are influenced by 
Western power scheduling and transmission decisions. The EIS 
alternatives, called commitment-level alternatives, reflect combina- 
tions of capacity and energy that would feasibly and reasonably 
fulfill Westerns firm power marketing responsibilities, needs, and 
statutory obligations. The viability of these alternatives relates di- 
rectly to the combination of generation capability of the SLCA/IP 
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with energy purchases and interchange. The economic and natural 
resource assessments in this environmental impact statement (EIS) 
include an analysis of commitment-level alternatives. Impacts of 
the no-action alternative are also assessed. Supply options, which 
include combinations of electrical power purchases and hy- 
dropower operational scenarios reflecting different operations of the 
dams, are also assessed. The EIS evaluates the impacts of these 
scenarios relative to socioeconomics, air resources, water re- 
sources, ecological resources, cultural resources, land use, 
recreation, and visual resources. 


2406 Legislation and Regulations 


Refer also to citation(s) 18814 


2407 Economic, industrial, and Business Aspects 


18822 (DOE/EIA-0540(92)) Electric sales and revenue 
1992, April 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 20 Apr 1994. 238p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94010428. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Electric Sales and Revenue is prepared by the Survey Man- 
agement Division, Office of Coal, Nuclear, Electric and Alternate 
Fuels; Energy information Administration (EIA); US Department of 
Energy. This publication provides information about sales of elec- 
tricity, its associated revenue, and the average revenue per 
kilowatthour sold to residential, commercial, industrial, and other 
consumers throughout the United States. The sales, revenue, and 
average revenue per kilowatthour provided in the Electric Sales 
and Revenue are based on annual data reported by electric utilities 
for the calendar year ending December 31, 1992. The electric 
revenue reported by each electric utility includes the applicable rev- 
enue from kilowatthours sold; revenue from income; unemployment 
and other State and local taxes; energy, demand, and consumer 
service charges; environmental surcharges; franchise fees; fuel ad- 
justments; and other miscellaneous charges. The revenue does not 
include taxes, such as sales and excise taxes, that are assessed 
on the consumer and collected through the utility. Average revenue 
per kiiowatthour is defined as the cost per unit of electricity sold 
and is calculated by dividing retail sales into the associated electric 
revenue. The sales of electricity, associated revenue, and average 
revenue per kilowatthour provided in this report are presented at 
the national, Census division, State, and electric utility levels. 
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18823 (VTT-PUB-57) Stability calculations in jointed rock 
mass. Halonen, O. (Technical Research Centre of Finland, Espoo 
(Finland). Geotechnical Lab.). Technical Research Centre of Fin- 
land, Espoo (Finland); Helsinki Univ. of Technology, Otaniemi 
(Finland). 1989. 87p. Order Number DE94763302. Source: OSTI; 
NTIS. 

KTM-NEMO Research Programme. 

An isoparametric two-dimensional joint element with independent 
nonlinear behaviour models for normal and shear stress has been 
used to study different failure criteria and the accuracy of calcula- 
tions. Testing of the behaviour models indicated similar results 
obtained by other researchers with different finite element codes. 
JRTEMP is the first finite element program which can couple joint 
elements and thermal loading in plane stress, in plane strain and in 
axisymmetric cases. Joint normal stress behaviour followed Good- 
man’s hyperbolic law for normal stress - deformation relationship 
and shear behaviour by Barton’s peak shear strength criterion 
which is a function of normal stress. All these non-linear behaviour 
models can be used in conjunction with thermal loading produced 
by solid elements. Joint elements have zero thickness and no ther- 
mal properties. The failure criteria were checked at integration 
points. The state of equilibrium was checked after each iteration in 
every load step. The stiffness matrix of the whole calculation was 
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reformed at the same time. The examples of this study indicate 
that by applying non-linear model to the behaviour of a joint, at 
least three integration points should be used. One point integration 
might produce big differences in displacements compared with re- 
sults achieved by five point integration. A fluctuating displacement/ 
shear stress effect may also occur, 


2509 Batteries 
Refer also to citation(s) 19009, 19505 


18824 (EGG-EP-9371) Laboratory testing of the (Japan 
Storage Battery) traction batteries GS E75A and GS E150H. EG 
and G Idaho, Inc., idaho Falls, ID (United States). Jun 1993. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94010704. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the testing of the GS E75A and GS E150H 
flooded lead-acid 12-volt traction batteries and compares the se- 
lected batteries to U.S.-made electric vehicle batteries. The results 
and conclusions of the testing are presented. 


18825 (NEI-DK-1778-Ed.2) Construction of a 50 Wh zinc 
bromine battery. Innovision A/S, Odense (Denmark). 1994. 82p. 
(In Danish). Contract ENS-1443/91-0004. Order Number 
DE94763236. Source: OSTI; NTIS. 

EFP-91. 

The state-of-the-art of electrodes in zinc bromine batteries was 
evaluated and bromine corrosion of electrodes was seen as the 
main problem in a load-levelled battery where a minimum service- 
life of 10 years was expected in addition to a low level of 
maintenance. Two methods of producing electrodes were investi- 
gated using the fluoro polymers, polytetrafluoroethylene and 
poly(vinlidene fluoride) (PVDF) and the latter was considered to be 
the best binding material giving the maximum stability for bromine. 
Graphite was subsequently chosen as the most suitable carbon 
type, a synthetic type KS6 from Lonza. No corrosion problems were 
seen and PVDF was stored in a electrolyte, containing bromine, 
without changes occurring in the electrode. An extruding process 
was developed for these materials and a method for industrial pro- 
duction of bipolar electrodes. The zinc electrode showed little 
polarization in relation to the bromine side. Suggestions are given 
for methods of optimizing the bromine electrode. A SEA 5kWh zinc 
bromine battery was tested under wind turbine conditions and the 
result was promising. On this basis a 50Wh battery module was 
optimized during a period of some years for use in electric cars. A 
12V-50Wh battery was tested and it was concluded that electrode 
activity was not satisfactory. The price of a 50Wh zinc bromine bat- 
tery in mass production is estimated to be significantly low so that 
this type will be economical in use. It is concluded that it would be 
possible to develop and produce these batteries in Denmark and 
that the construction of the electrodes will render possible their use 
for storage of windmill generated electricity. Parts of the text is 
missing as the patentability is unclarified. (AB) 


18826 (SAND—93-2785C) High-rate lithium thionyl-chloride 
battery development. Ciesiak, W.R.; Weigand, D.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940670-2: 36. power sources 
conference, Cherry Hill, NJ (United States), 6-9 Jun 1994). Order 
Number DE94011327. Source: OSTI; NTIS; GPO Dep. 

We have developed a lithium thionyl-chloride cell for use in a 
high rate battery application to provide power for a missile com- 
puter and stage separation detonators. The battery pack contains 
20 high surface area “DD” cells wired in a series-paraliel configura- 
tion to supply a nominal 28 volts with a continuous draw of 20 
amperes. The load profile also requires six squib firing pulses of 
one second duration at a 20 ampere peak. Performance and safety 
of the cells were optimized in a “D” cell configuration before pro- 
gressing to the longer “DD’ cell. Active surface area in the “D” cell 
is 735 cm?, and 1650 cm? in the “DD” cell. The design includes 
1.5M LiAICI,/SOCI, electrolyte, a cathode blend of Shawinigan 
Acetylene Black and Cabot Black Pearls 2000 carbons, Scimat 
ETFE separator, and photoetched current collectors. 
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2901 Energy Analysis and Modeling 
Refer also to citation(s) 17943, 18867 


18827 (DOE/EIA-0581) The National Energy Modeling Sys- 
tem: An overview. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. May 1994. 55p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94011160. Source: OSTI; 
NTIS; GPO; GPO Dep. 

The National Energy Modeling System (NEMS) is a computer- 
based, energy-economy modeling system of US energy markets 
for the midterm period of 1990 to 2010. NEMS projects the produc- 
tion, imports, conversion, consumption, and prices of energy, 
subject to assumptions on macroeconomic and financial factors, 
world energy markets, resource availability and costs, behavioral 
and technological choice criteria, cost and performance character- 
istics of energy technologies, and demographics. This report 
presents an overview of the structure and methodology of NEMS 
and each of its components. The first chapter provides a descrip- 
tion of the design and objectives of the system. The second 
chapter describes the modeling structure. The remainder of the re- 
port summarizes the methodology and scope of the component 
modules of NEMS. The model descriptions are intended for read- 
ers familiar with terminology from economics, operations research, 
and energy modeling. Additional background on the development 
of the system is provided in Appendix A of this report, which de- 
scribes the EIA modeling systems that preceded NEMS. More 
detailed model documentation reports for all the NEMS modules 
are also available from EIA. 


18828 (RISO-R-732(EN)) Evaluation of integrated environ- 
mental models: A case study. Soerensen, L. Risoe National 
Lab., Roskilde (Denmark). Systems Analysis; Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Mar 1994. 123p. Order Number 
DES4763270. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

This report addresses the problems concerning evaluation of In- 
tegrated Environmental Models. The RAINS model developed at 
the International Institute of Applied Systems Analysis, Laxenburg, 
Austria is presented and analyzed as one example on an Inte- 
grated Environmental Model. A sensitivity analysis was applied to 
parts of the RAINS model. This analysis focused on the socalled 
cost part of the model where economic considerations on emission 
reductions are sought described. The report ends suggesting a 
number of criteria to base the evaluation of Integrated Environmen- 
tal Models’ usability on. These criteria widen the traditional 
evaluation concept and considers concepts as robustness, accu- 
racy, simplicity, adequacy, transparency, and effectiveness. The 
criteria are concretisized by applying them to the RAINS model. 
The report represents the third part of the Ph.D. thesis on Environ- 
mental Planning and Uncertainty. (au) (82 tabs., 22 ills., 53 refs.) 


2902 Economics and Sociology 


Refer also to citation(s) 18033, 18038, 18042, 18048, 18577, 
18910, 18992, 20481, 20484 


18829 (DOE/FTR-94007128) Workshop on women and 
global energy policy: Foreign trip report, January 17-24, 1994. 
Farhar, B.C. National Renewable Energy Lab., Golden, CO (United 
States). 10 Feb 1994. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-883CH10093. Order Num- 
ber DE94007128. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Purpose of the trip to the workshop at Dakar, Senegal was to 
learn whether the GSD (gender, science, and development) pro- 
gram and its network is a viable group with whom NREL (National 
Renewable Energy Laboratory), DOE, other agencies, and the 
solar industry could work on future commercialization of solar tech- 
nologies to support sustainable development, learn more about 
gender issues in energy and environmental policy, participate with 
an international network of energy policy analysts, disseminate in- 
formation about renewable energy, energy efficiency, and NREL 





and DOE programs, and assess the feasibility of a cooperative 
project with this international network and an NREL women's group 
in the future. 


18830 (NEI-NO-400) Four essays on the economics of cli- 
mate change - with a supplement. Torvanger, A. Oslo Univ. 
(Norway). 1993. 240p. Order Number DE94763339. Source: OSTI; 
NTIS; INIS. 

Climate change has been a main environmental issue over the 
last decade. The atmospheric concentration of some trace gases 
are increased through various human activities. Some of these 
trace gases, the greenhouse gases (GHGs), are transparent to in- 
coming solar radiation, but absorb the infrared radiation from the 
Earth's surface. Through this mechanism the GHGs are able to 
induce global warming and climate change, even if their concentra- 
tion is relatively low. The essays of this dissertation relate to 
different aspects of the climate change issue. The first essay and 
the supplement analyze the carbon dioxide emission sources and 
the distribution of emissions. In the first essay, "Manufacturing sec- 
tor carbon dioxide emissions in nine OECD countries 1973-87”, the 
relation between carbon dioxide emissions in manufacturing and 
output, structure, energy source mix and technology is discussed. 
In the supplement, "Global, regional and national carbon dioxide 
emissions 1949-86”, the geographical distribution and time series 
of emissions are described. The next three essays relate to various 
aspects of climate policy. In "An optimal growth model for Norway 
with a carbon dioxide emissions constraint’, the focus is on the 
economic consequences of an emissions abatement policy 
implemented as a carbon tax on fossil fuels. The topic of the sub- 
sequent essay, "Efficient contracts in a game of nations pursuing 
greenhouse gas emissions abatement’, is the design and enforce- 
ment by a policing institution of efficient contracts to reduce GHG 
emissions under country moral hazard. Finally, in the last essay, 
"Uncertain change in an intergenerational planning model”, some 
long-term aspects of climate policy such as intergenerational equity 
and uncertainty are analyzed. 


18831 (SAND-93-2289C) Semantic modeling for theory 
clarification: The realist vs liberal international relations per- 
spective. Bray, O.H. (Sandia National Labs., Albuquerque, NM 
(United States)). Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940301-— 
26: 207. spring national meeting of the American Chemical Society 
(ACS), San Diego, CA (United States), 13-18 Mar 1994). Order 
Number DE94010080. Source: OSTI; NTIS; GPO Dep. 

This paper describes a natural language based, semantic infor- 
mation modeling methodology and explores its use and value in 
clarifying and comparing political science theories and frameworks. 
As an example, the paper uses this methodology to clarify and 
compare some of the basic concepts and relationships in the 
realist (e.g. Waltz) and the liberal (e.g. Rosenau) paradigms for in- 
ternational relations. The methodology can provide three types of 
benefits: (1) it can clarify and make explicit exactly what is meant 
by a concept; (2) it can often identify unanticipated implications 
and consequence of concepts and relationships; and (3) it can help 
in identifying and operationalizing testable hypotheses. 


18832 (WHC-SA-2182) Cost-effective learning aids for a 
variety of learning styles. Wyckoff, D.J. Westinghouse Hanford 
Co., Richland, WA (United States). Nov 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-931188-3: 17. annual training resources and 
data exchange conference: integrating training requirements and 
expectations, Indianapolis, IN (United States), 15-17 Nov 1993). 
Order Number DE94011333. Source: OSTI; NTIS; GPO Dep. 
Some people learn easily while others find learning difficult. 
Trainers need to provide a variety of cost-effective learning experi- 
ences to meet the needs of all individuals. There are four 
techniques that can be used individually, in small groups, or in a 
large group to achieve the required cost effectiveness and aid the 
learning process. The first is flash cards, the second in a simple 
computer board that lights up when correct matches are made. 
The third technique uses popular game show format wherein ob- 
jectives are used as answers and trainees come up with the 
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questions. Demonstrating the expected learning behavior is the 
fourth technique, accomplished by guided practice. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 17968, 18012, 18013, 18014, 18029, 
18120, 18159, 18185, 18206, 18208, 18218, 18219, 18220, 18222, 
18432, 18828, 18988, 18989, 19500, 19544, 19561, 19590, 19650, 
19798, 20484 


18833 (ANL/EAIS/PP-75526) Minorities and substandard 
air quality. Wernette, D.R.; Nieves, L.A. Argonne National Lab., IL 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94011483. Source: OSTI; NTIS; GPO Dep. 

Scientists at Argonne National Laboratory have been studying 
the relative potential for exposure of minority population groups to 
substandard outdoor air quality. The US Environmental Protection 
Agency (EPA) has identified areas that have excess levels of 
ozone, carbon monoxide, sulfur dioxide, nitrogen dioxide, lead, or 
particulate matter. These areas generally consist of counties cover- 
ing many square miles, and the degree to which their residents are 
exposed to air pollution certainly varies. However, the differences 
in population groups living in these areas can imply differences in 
potential exposure to pollutants and may suggest directions for re- 
search and remedial action. So far, the scientists have examined 
these differences for African-Americans, Hispanics, and Whites 
(non-Hispanic). 


18834 (DOE/EA-0466) Environmental assessment for the 
Radioactive and Mixed Waste Management Facility: Sandia 
National Laboratories/New Mexico. USDOE Albuquerque Field 
Office, NM (United States). Jun 1993. 176p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94004391. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared an environmental 
assessment (EA) (DOE/EA-0466) under the National Environmen- 
tal Policy Act (NEPA) of 1969 for the proposed completion of 
construction and subsequent operation of a central Radioactive 
and Mixed Waste Management Facility (RMWMF), in the south- 
eastern portion of Technical Area II] at Sandia National Laboratory, 
Albuquerque (SNLA). The RMWMF is designed to receive, store, 
characterize, conduct limited bench-scale treatment of, repackage, 
and certify low-level waste (LLW) and mixed waste (MW) (as nec- 
essary) for shipment to an offsite disposal or treatment facility. The 
RMWMF was partially constructed in 1989. Due to changing regu- 
latory requirements, planned facility upgrades would be undertaken 
as part of the proposed action. These upgrades would include 
paving of road surfaces and work areas, installation of pumping 
equipment and lines for surface impoundment, and design and 
construction of air locks and truck decontamination and water treat- 
ment systems. The proposed action also includes an adjacent 
corrosive and reactive metals storage area, and associated roads 
and paving. LLW and MW generated at SNLA would be trans- 
ported from the technical areas to the RMWMF in containers 
approved by the Department of Transportation. The RMWMF 
would not handle nonradioactive hazardous waste. Based on the 
analysis in the EA, the proposed completion of construction and 
operation of the RMWMF does not constitute a major Federal ac- 
tion significantly affecting the quality of the human environment 
within the meaning of NEPA. Therefore, preparation of an environ- 
mental impact statement for the proposed action is not required. 


18835 (DOE/EA-0532) Environmental assessment for the 
Groundwater Characterization Project, Nevada Test Site, Nye 
County, Nevada: Revision 1. USDOE Nevada Operations Office, 
Las Vegas, NV (United States). Aug 1992. 156p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94004388. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) proposes to conduct a 
program to characterize groundwater at the Nevada Test Site 
(NTS), Nye County, Nevada, in accordance with a 1987 DOE 
memorandum stating that all past, present, and future nuclear test 
sites would be treated as Comprehensive Environmental 
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Response, Compensation, and Liability Act (CERCLA) sites (Mem- 
orandum from Bruce Green, Weapons Design and Testing Division, 
June 6, 1987). DOE has prepared an environmental assessment 
(DOE/EA-0532) to evaluate the environmental consequences asso- 
ciated with the proposed action, referred to as the Groundwater 
Characterization Project (GCP). This proposed action includes con- 
structing access roads and drill pads, drilling and testing wells, and 
monitoring these wells for the purpose of characterizing groundwa- 
ter at the NTS. Long-term monitoring and possible use of these 
wells in support of CERCLA, as amended by the Superfund 
Amendments and Reauthorization Act, is also proposed. The GCP 
includes measures to mitigate potential impacts on sensitive biolog- 
ical, cultural and historical resources, and to protect workers and 
the environment from exposure to any radioactive or mixed waste 
materials that may be encountered. DOE considers those mitiga- 
tion measures related to sensitive biological, cultural and historic 
resources as essential to render the impacts of the proposed ac- 
tion not significant, and DOE has prepared a Mitigation Action Plan 
(MAP) that explains how such mitigations will be planned and im- 
plemented. Based on the analyses presented in the EA, DOE has 
determined that the proposed action is not a major Federal action 
significantly affecting the quality of the human environment, within 
the meaning of the National Environmental Policy Act of 1969 
(NEPA). Therefore, preparation of an environmental impact state- 
ment is not required and the Department is issuing this FONSI. 


18836 (DOE/EA-887-1) Resumption of thermal stabilization 
of plutonium oxide in Building 707, Rocky Flats Plant, Golden, 
Colorado: Environmental Assessment. USDOE Rocky Flats Of- 
fice, Golden, CO (United States). Feb 1994. 70p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94010470. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is proposing thermal stabilization to 
enhance the safe storage of plutonium at Rocky Flats Plant until 
decisions are made on long-term storage and disposition of the 
material. The proposed action is to resume thermal stabilization of 
pyrophoric plutonium in Building 707 at Rocky Flats Plant. Thermal 
stabilization would heat the pyrophoric plutonium under controlled 
conditions in a glovebox furnace to promote full oxidation and con- 
vert the material into stable plutonium oxide in the form of PuOQo. 
Other activities associated with thermal stabilization would include 
post-stabilization characterization of non-pyrophoric plutonium and 
on-site movement of pyrophoric and non-pyrophoric plutonium. 
This report covers; purpose and need; proposed action; alterna- 
tives to the proposed action; affected environment; environmental 
effects of proposed action and no action alternative; agencies and 
person consulted; and public participation. 


18837 (DOE/EA-887-2) Response to comments received 
from the State of Colorado and the public on the Environmen- 
tal Assessment for resumption of thermal stabilization of 
plutonium oxide in Building 707. USDOE Rocky Flats Office, 
Golden, CO (United States). Feb 1994. 165p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94010471. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) prepared this document to re- 
spond to comments from the State of Colorado and the public on 
the draft Environmental Assessment (EA) for the Resumption of 
Thermal Stabilization of Plutonium Oxide in Building 707 at the 
Rocky Flats Plant (RFP) in Golden, Colorado. The draft EA was 
provided to the State of Colorado and the public on September 8, 
1993, for a comment period of 60 days. The Department's National 
Environmental Policy Act (NEPA) Implementing Procedures (10 
Code of Federal Regulations [CFR] 1021.301) requires that prior to 
approval of the EA, DOE is to allow the host State and Indian Tribe 
a period of from 14 to 30 days to review and comment on the EA. 
The Department established a comment period of 60 days for this 
EA in response to requests by the public during the first public 
meeting on July 7, 1993, before preparation of the EA. Other is- 
sues raised at the July 7 meeting included the range of alternatives 
to be considered, the time period for preparation of the EA, and 
the amount of material to be thermally stabilized. These and other 
comments made by the public at that meeting were carefully con- 
sidered in preparation of the EA. In addition to providing the 
preapproval draft EA to the State of Colorado, DOE distributed the 
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EA to all persons and groups on the RFP public information mail- 
ing list and placed the EA and reference documents in the DOE 
Public Reading Rooms in the RFP area. A public meeting was held 
on October 6, 1993, to hear public comments on the draft EA. All 
comments on the draft EA, those received both at the October 6 
public meeting and through correspondence, have been repro- 
duced in their entirety in this Response to Comments document. 
Responses to the commenters’ questions and concems are pro- 
vided, and changes made to the body of the EA are indicated in 
the responses. All comments received have been considered in the 
revision of the EA. 


18838 (DOE/EA-887-3) Finding of no significant impact re- 
sumption of thermal stabilization of plutonium oxide in 
Building 707. USDOE Rocky Flats Office, Golden, CO (United 
States). Feb 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010472. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy (DOE) has prepared an Environmen- 
tal Assessment (EA), DOE/EA-0887, for the proposed thermal 
stabilization (controlled oxidation) of plutonium, to take place in 
Building 707, Rocky Flats Plant, Gokien, Colorado. The stabiliza- 
tion action would include post-stabilization characterization and 
on-site movement of stabilized material. Public meetings were held 
on July 7 and October 6, 1993, to discuss the scope and analyses 
in the EA. The scope of the EA included evaluation of alternative 
methods of stabilization, stabilization in other buildings at Rocky 
Flats, shipping off-site for stabilization, and no action. The public 
and the State were provided 60 days to comment on the EA, and 
comments received were responded to as needed in the final EA. 
Based on the analyses in the EA, DOE has determined that the 
proposed action would not significantly affect the quality of human 
environment, within the meaning of the National Environmental 
Policy Act (NEPA) of 1969. Therefore, the preparation of an Envi- 
ronmental Impact Statement is not required and the Department is 
issuing this Finding of No Significant Impact. 


18839 (DOE/EH-231-010/1291) The administrative record: 
RCRA/CERCLA Information Brief. Powers, J. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). RCRA/CERCLA Div. Nov 1991. 3p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94008203. Source: OSTI; NTIS; GPO Dep. 

EPA requires that an administrative record be established at fa- 
cilities undergoing response actions under Sections 113(k) of the 
Comprehensive Environmental Response, Compensation and Lia- 
bility Act (CERCLA). While an administrative record is established 
by the regulators under RCRA, DOE is recommending that DOE 
facilities also maintain all decision-making documentation. This 
information brief provides answers to questions regarding the ad- 
ministrative record requirements under CERCLA and under the 
proposed RCRA corrective action rulemaking. 


18840 (DOE/EH-231-018/1093) Emergency Planning and 
Community Right-to-Know Act (EPCRA) requirements: CER- 
CLA Information Brief. Dailey, R. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. Oct 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94008198. Source: 
OSTI; NTIS; GPO Dep. 

The Emergency Planning and Community Right-to-Know Act 
(EPCRA), also known as Title Ill of the Superfund Amendments 
and Reauthorization Act of 1986 (SARA), requires regulated facili- 
ties to publicly disclose information about the chemicals they store, 
use, dispose of, or release. The information is used to encourage 
and support emergency planning for responding to chemical 
accidents and to provide local governments and the public with in- 
formation about possible chemical hazards in their communities. 


18841 (DOE/EH-231-020/0394) The Off-Site Rule: CERCLA 
Information Brief. Whitehead, B. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. Mar 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94010146. Source: 
OSTI; NTIS; GPO Dep. 





Under Section 121(d)(3) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), as 
amended by the Superfund Amendments and Reauthorization Act 
(SARA) of 1986, wastes generated as a result of CERCLA remedi- 
ation activities and transferred off-site must be managed at a 
facility operating in compliance with federal laws. EPA issued its 
Off-Site Policy (OSWER Directive No. 9834, 11), which gave guid- 
ance on complying with this particular requirement. Specifically, 
EPA requires off-site waste management facilities to fulfill EPA’s 
definition of acceptability and has established detailed procedures 
for issuing and reviewing unacceptability determinations. EPA pro- 
posed amending the National Contingency Plan (NCP) (40 CFR 
part 300) to include the requirements contained in the Off-Site Pol- 
icy (53 FR 48218). On September 22, 1993 EPA published the 
Off-Site Rules [58 FR 49200], which became effective on October 
22, 1993. The primary purpose of the Off-Site Rule is to clarify and 
codify CERCLA’s requirement to prevent wastes generated from 
remediation activities conducted under CERCLA from contributing 
to present or future environmental problems at off-site waste man- 
agement facilities that receive them. Thus, the Off-Site Rule 
requires that CERCLA wastes only be sent to off-site facilities that 
meet EPA's acceptability criteria. The final Off-Site Rule makes two 
major changes to the proposed Off-Site Rule: (1) only EPA, not an 
authorized State, can make determinations of the acceptability of 
off-site facilities that manage CERCLA wastes, and (2) the Off-Site 
eliminate the distinction between CERCLA wastes governed under 
pre-SARA and post-SARA agreements. The purpose of this infor- 
mation Brief is to highlight and clarify EPA's final Off-Site and its 
implications on DOE remedial actions under CERCLA. 


18842 (DOE/EH-231-040/1093) Location standards for 
RCRA Treatment, Storage, and Disposal Facilities (TSDFs): 
RCRA Information Brief. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Environmental Guidance. Oct 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94002601. 
Source: OSTI; NTIS; GPO Dep. 

This bulletin describes RCRA location standards for hazardous 
waste storage and disposal facilities. 


18843 (DOE/EH-—231-044/0394) RCRA corrective action def- 
initions under Subpart F and proposed Subpart S: RCRA 
information Brief. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of En- 
vironmental Guidance. Mar 1994. 4p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94012047. 
Source: OSTI; NTIS; GPO Dep. 

lf EPA or the authorized State determines there has been a re- 
lease of a hazardous waste or hazardous waste constituent at an 
interim status facility, RCRA Section 3008(h)(1) authorizes EPA or 
the authorized State to issue an administrative order requiring cor- 
rective action or other measures. There are no_ regulations 
specifically addressing corrective action orders under Subpart F. 
However, while an interim status facility is seeking a RCRA permit, 
the facility is required by 40 CFR 265 Subpart F to monitor ground 
water and report the results of this monitoring program to the regu- 
latory agency. If a release of a hazardous waste or hazardous 
waste constituent occurs, the facility may be issued a RCRA Sec- 
tion 3008(h) Order to conduct corrective action. While the proposed 
Subpart S regulations apply specifically to SWMUs at permitted 
TSDFs, EPA intends to use similar corrective action requirements 
at interim status facilities where there has been a release of a 
hazardous waste or hazardous waste constituent. The specific re- 
quirements for corrective action at an interim status facility will be 
specified in a RCRA Section 3008(h) Order. Alternatively, EPA may 
compel corrective action under proposed Subpart S through a per- 
mit Schedule of Compliance, especially if the permit is expected to 
be issued in the near term. This information Brief discusses the ter- 
minology used in the two corrective action programs and discusses 
both the proposed Subpart S rule and the final CAMU and TU rule. 


18844 


(DOE/EH-0374) Toxic Chemical Release Inventory 
reporiing “Qs & As”: Environmental Guidance. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
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DC (United States). RCRA/CERCLA Div. Mar 1994. 36p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94010372. Source: OSTI; NTIS; GPO Dep. 

This document offers guidance on toxic chemical release inven- 
tory reporting, pursuant to Section 313 of the Emergency Planning 
and Community Right-to-Know Act (EPCRA) at DOE sites. 


18845 (DOE/OR/21851-T1) Integrating Natural Resource 
Damage Assessment and environmental restoration activities 
at DOE facilities. Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (United States). Oct 1993. 46p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008230. 
Source: OSTI; NTIS; GPO Dep. 

Environmental restoration activities are currently under way at 
many US Department of Energy (DOE) sites under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA). DOE is the CERCLA lead response agency for these 
activities. Section 120 of CERCLA also could subject DOE to liabil- 
ity for natural resource damages resulting from hazardous 
substance releases at its sites. A Natural Resource Damage As- 
sessment (NRDA) process is used to determine whether natural 
resources have been injured and to calculate compensatory mone- 
tary damages to be used to restore the natural resources. In 
addition to restoration costs, damages may include costs of con- 
ducting the damage assessment and compensation for interim 
losses of natural resource services that occur before resource 
restoration is complete. Natural resource damages represent a po- 
tentially significant source of additional monetary claims under 
CERCLA, but are not well known or understood by many DOE staff 
and contractors involved in environmental restoration activities. 
This report describes the requirements and procedures of NRDA in 
order to make DOE managers aware of what the process is de- 
signed to do. It also explains how to integrate the NRDA and 
CERCLA Remedial Investigation/Feasibility Study processes, 
showing how the technical and cost analysis concepts of NRDA 
can be borrowed at strategic points in the CERCLA process to im- 
prove decisionmaking and more quickly restore natural resource 
services at the lowest total cost to the public. 


18846 (DOE/RL-94-04) 1993 Tier Two emergency and 
hazardous chemical inventory: Emergency Planning and Com- 
munity Right-To-Know Act Section 312. USDOE Richland 
Operations Office, WA (United States). Mar 1994. 693p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94010335. Source: OSTI; NTIS; INIS; GPO Dep. 

This document comprises the following (January 1 to December 
31, 1993) data for chemicals at Hanford Site, for Washington com- 
munity right-to-know purposes: Chemical name, physical and 
health hazards, inventory, and storage code/locations. 


18847 (INIS-mf-14203) The second report of the German 
Government to the German Bundestag about measures to pro- 
tect the ozone layer. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany). Nov 1992. 78p. (in Ger- 
man). Order Number DE94766626. Source: OSTI; NTIS (US Sales 
Only); INIS; Also published in Bundestag-Drucksache 12/3846 of 
November 11, 1992. 

The second report presented by the German Government to the 
Bundestag about measures for the protection of the ozone layer 
reveals germany’s international leading role in the phaseout of 
CFCs and halogenated hydrocarbons. In no other country in the 
world has such an extensive plan for withdrawing from use of 
substances harmful to the ozone layer been implemented. Manu- 
facturers and users have proved, by their impressive promises of 
undercutting the time limits set in the ordinance on a ban on CFCs, 
that the cooperation principle, always placed first in environmental 
policy, can be successfully practised. The Montreal Protocol estab- 
lishes successful international measures, backed by international 
law, for an abandonment of substances that are harmful to the 
ozone layer. (orig.) 


18848 (INIS-mf—14204) Report of the German Government 
about the conference for the environment and development 
held by the United Nations in June 1992 in Rio de Janeiro. 
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Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany). 1992. 72p. (In German). Order Number 
DE94766627. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the German government created the first guideline 
for changing to the decisions made in Rio. Subsequently they will 
immediately introduce the following measures: - Ratification of the 
treaty for climate protection and biological diversity, - measures in 
the interest of climatic agreements which are already coming into 
effect, - cooperating with other countries to promote worldwide con- 
sideration of the elements of the Rio-declaration, - cooperating with 
other countries to support the changing of the declaration on forest 
management and conservation and a dialogue about the continuing 
internationally co-ordinated arrangement with the aim of an interna- 
tional wood convertion on the basis of this interpretation, - help 
with the elaboration of a convention for the fight against desertifica- 
tion, - serious steps towards an effective UN-commission 
organisation for permanent development. - Participation in an effec- 
tive organisation of the 'Global Environment Facility’ which can be 
equally accepted by industrialized and developing countries, and in 
its financial supply. - Financial and technical support of developing 
countries by implementing Agenda 21 and the forest conservation 
declaration in the framework of development aid. (orig /DG) 


18849 (LA-UR-94-705) Planning for NPDES Permit compli- 
ance to meet changing stream standards at Los Alamos 
National Laboratory. Mcinnis, J.; Rae, S. Los Alamos National 
Lab., NM (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9404107—2: New Mexico conference on the environment, 
Albuquerque, NM (United States), 24-26 Apr 1994). Order Number 
DE94007554. Source: OSTI; NTIS; GPO Dep. 

In New Mexico, the application of water quality based effluent 
limitations in NPDES Permit has recently begun, as the pre-1987 
technology-based permits are expiring and permittees are attempt- 
ing to renew their permits. Water quality standards and water 
quality-related effluent limitations can require levels of treatment 
considerable higher than those required by technology-related 
effiuent limitations. The Clean Water Act does not set specific mini- 
mums for state standards, instead the regulations require that such 
standards specify and protect appropriate water uses (e.g, water 
suppley fisheries, wildlife, irrigation and recreation) and set specific 
numerical criteria where possible to attain these ends. Los Alamos 
National Laboratory (LANL) has begun an aggressive program to 
meet the more stringent effluents limitations of the future. The Lab- 
oratory’s current NPDES Permit allows discharge of effluent from 
approximately 130 separate outfalls into ephemeral streams. Simi- 
lar quality outfalls are grouped into eight categories with each 
category having set effluent limits. LANL’s near-future compliance 
strategy includes outfall elimination through the consolidation of 
outfalls of the same category, and the elimination of non-essential 
discharges. Also, LANL is planning the development of managed 
wetlands as a means to improve the local riparian habitat, and to 
contain effluent discharges within the Laboratory boundary. The 
longer-term strategy calls for reducing effluent discharges to zero. 
Zero discharge will be achieved through land application/irrigation 
and conservation through effluent re-use with evaporation of non- 
reusable discharges. One reuse program is currently underway, 
where sanitary wastewater effiuent is recycled and used in a num- 
ber of cooling water applications. Other reuse options may include 
recycling once-through cooling water through a number of process. 


18850 (LBL-PUB—743) Program director’s overview report 
for the Office of Health & Environmental Research. Gilbert, D. 
(ed.). Lawrence Berkeley Lab., CA (United States). Feb 1994. 
127p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE94011901. 
Source: OSTI; NTIS; GPO Dep. 

LBL performs basic and applied research and develops technolo- 
gies in support of the Office of Health and Environmental 
Research's mission to explore and mitigate the long-term health 
and environmental consequences of energy use and to advance 
solutions to major medical challenges. The ability of the Laboratory 
to engage in this mission depends upon the strength of its core 
competencies. In addition, there are several key capabilities that 
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are cross-cutting, or underlie, many of the core competencies. At- 
tention is focused on the following: Facilities and resources; 
research management practices; research in progress; program ac- 
complishments and research highlights; program orientation; work 
for non-OHER organizations DOE; critical issues; and resource ori- 
entation. 


18851 (ORNL/M-3271/R1) Environmental regulatory update 
table, March—April 1994. Houlberg, L.M. (Oak Ridge National 
Lab., TN (United States). Health Sciences Research Div.); 
Hawkins, G.T.; Bock, R.E.; Salk, M.S. Oak Ridge National Lab.., 
TN (United States). Mar 1994. 111p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94011610. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated bi-monthly with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


18852 (RISO-R—731(EN)) Environmental planning and deci- 
sion making: A case study. Soerensen, L. Risoe National Lab., 
Roskilde (Denmark). Systems Analysis; Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Jan 1994. 50p. Order Number 
DE94763269. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

This report sets focus on the environmental planning and 
decision-making process as it takes place on a national level. Two 
examples of environmental planning of recent time have been the 
starting points for the report; the Danish Water Action Plan and the 
Dutch National Environmental Policy Plan. The processes are 
presented and analyzed. The complicated political ratification pro- 
cesses in the plans were exposed to many questions. The various 
critique points are discussed and utilized as basis for identification 
of different types of uncertainty; technical; structural; socio-political. 
An alternative planning procedure has been proposed; the two 
level planning approach. This procedure gives and overview of how 
a specific environmental problem can be identified and structured 
from the presentation of the problem until a strategy has been 
found for solving this. The report is the second part of the Ph.D. 
thesis on Environmental Planning and Uncertainty. (au) (7 tabs., 3 
ills., 27 refs.) 


18853 (TFB-93-11) Will the environmental goals be 
reached by the transportation sector?. Johansson, Bengt (Lund 
Univ. (Sweden). Dept. of Environmental and Energy Systems Stud- 
ies). Swedish Transport Research Board, Stockholm (Sweden). 
Jun 1993. 80p. (In Swedish). Order Number DE94763345. Source: 
OSTI; NTIS. 

This study analyses the possibilities to reduce energy use and 
emissions from the Swedish transportation sector to the year 2015. 
Energy use and emissions are calculated from an official prognosis 
of future transport work, and estimations of specific energy use 
and emission factors for different technologies, fuels and means of 
transport. The results are compared with official environmental 
goals as well as with goals where ecological considerations have 
been taken into account. Energy conservation, use of transporta- 
tion fuels from renewables, and development of new motor- and 
cleaning technology can lead to emission reductions by 70-90% for 
carbon dioxide, nitrogen oxides, hydrocarbons, and carbon monox- 
ide compared to 1989. 117 refs, 48 tabs, 9 figs 


18854 (WSRC-IM—93-17-5) Environmental implementation 
plan: Chapter 5, Chemical management, pollution prevention 
and other compliance programs: Draft revision. Peterson, G.L. 
(comp.). Westinghouse Savannah River Co., Aiken, SC (United 
States). 18 Nov 1993. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94010007. Source: OSTI; NTIS; INIS; GPO Dep. 
Compliance with environmental regulations and US Department 
of Energy Orders (DOE) relating to environmental protection is an 
important part of SRS's program. Over the past few years, the 
number of environmental regulations has increased. The strategy 
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to comply with new and existing environmental regulations and 
DOE orders is described in chapter two. In this chapter, the follow- 
ing environmental programs are described: Toxic Substances 
Control Act (TSCA); Federal Insecticide, Fungicide, and Rodenti- 
cide Act (FIFRA); Emergency Planning and Community 
Right-to-Know Act (EPCRA); and SPCC/BMP/Pollution Prevention 
Plans;The implementation section identifies issues and those re- 
sponsible to achieve defined objectives. 


18855 (WSRC-IM-93-17-14) Environmental implementation 
plan: Chapter 14, Environmental compliance tracking and data 
management: Revision. Story, C.H. (comp.). Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 6 Oct 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94010008. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental projects, issues, and programs have become 
increasingly important to the Westinghouse Savannah River Com- 
pany (WSRC) management and the Department of Energy (DOE). 
A compliance-tracking system has been developed to monitor envi- 
ronmental requirements and commitments because they have 
become increasingly complex and numerous. An Environmental 
Data Management (EDM) steering committee was formed in Octo- 
ber 1987 to develop computer system solutions to environmental 
needs. The committee’s main objective is to coordinate, within 
SRS divisions, the separate efforts that have been or are being de- 
veloped to meet regulatory requirements and specific programmatic 
goals. The Environmental and Graphical Information Systems 
(E&GIS) Program was recently developed to establish a more 
formal organizational structure and enhance the coordination of ge- 
ographical information systems (GIS) and environmental data 
management (EDM) activities at SRS. The general strategy of the 
program is to establish a coordination focal point for GIS and EDM 
activities, to provide for the integration of the several environmental 
and graphical information systems which exist mostly in stand- 
alone arrangements, and to guide the development of data 
management and geographical information applications in order to 
achieve alignment with Site computing architecture and standards. 
The E&GIS Program will enhance the Site’s ability to respond to 
data requirements in support of new missions, changing directives, 
and increasing regulatory requirements. 


18856 (WSRC-IM-—93-017-16) Environmental implemente- 
tion plan: Chapter 16, Environmental appraisal and 
surveillance program: Draft revision. Amobi, C. (comp.). West- 
inghouse Savannah River Co., Aiken, SC (United States). 10 Nov 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE94010009. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) environmental-appraisal/ 
surveillance program is designed to monitor environmental perfor- 
mance and to ensure that regulatory requirements are met. The 
appraisal/surveillance program is a two-tiered system which con- 
sists of external and internal appraisals and surveillances. External 
appraisals/surveillances are conducted by organizations not report- 
ing to SRS management. The internal appraisals/surveillances are 
conducted by site organizations referred to as organizations. Exter- 
nal appraisals include Environmental Protection Agency (EPA) and 
South Carolina Department of Health and Environmental Control 
(SCDHEC) regulatory appraisals, DOE-SR and DOE-HQ ap- 
praisals, and operating contractor reviews. These appraisals are 
the result of regulatory requirements, DOE orders, or operating 
contractor policies. The Environmental Protection Department 
(EPD) leads the coordination, planning, and scheduling support. 
The internal appraisal program consists of three types; manage- 
ment appraisals, program appraisals, and facility appraisals. All 
organizations developed and implemented a formal facility- 
appraisal program in February 1989. The first facility appraisal was 
completed during FY 89. To ensure consistency between depart- 
ments, the SRS environmental appraisal procedure was completed 
in December 1988. EPD conducts both the management and pro- 
gram appraisals. 
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Refer also to citation(s) 18374, 18380, 18390, 18391, 18392, 
18393, 18401, 18402, 18403, 18406, 18407, 18408, 19315, 19515, 
19692, 20587 


18857 (CONF-9305257—) Proceedings of the LLNL Techni- 
cal Women’s Symposium. von Holtz, E. (ed.). Lawrence 
Livermore National Lab., CA (United States). [1993]. 62p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. From Lawrence Livermore National Laboratory 
(LLNL) technical woman's symposium; Lafayette, CA (United 
States); 6-7 May 1993. Order Number DE94006616. Source: 
OSTI; NTIS; GPO Dep. 

This report documents events of the LLNL Technical Women's 
Symposium. Topics include; future of computer systems, environ- 
mental technology, defense and space, Nova Inertial Confinement 
Fusion Target Physics, technical communication, tools and tech- 
niques for biology in the 1990s, automation and robotics, software 
applications, materials science, atomic vapor laser isotope 
separation, technical communication, technology transfer, and pro- 
fessional development workshops. 


18858 (DOE/EIA-0569(94/1Q)) EIA directory of electronic 
products: First quarter 1994. National Energy Information Center, 
Washington, DC (United States). Apr 1994. 74p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94010330. Source: OSTI; NTIS; GPO Dep. 

The Energy Information Administration (EIA) makes available for 
public use a series of machine-readable data files and computer 
models. The data files and models are made available to the public 
on magnetic tapes. In addition, selected data files/models are 
available on diskette for IBM-compatible personal computers. 


18859 (DOE/ER/61577-T1, pp. 10, Paper 6) Perspectives on 
technological competitiveness. Drucker, H. Franklin Pierce Law 
Center, Concord, NH (United States). Jul 1993. In [Maximizing the 
return from genome research]. 145p. Order Number DE94008579. 
Source: OSTI; NTIS. 

The author, responsible for technology transfer at Argonne 
National Laboratory, gives a brief history of the impediments to co- 
operation among industry, federal laboratories, and universities. He 
then describes some of the steps being taken to make cooperation 
and technology transfer easier. He emphasizes specific ANL coop- 
erative organizations and ventures, and briefly relates these to 
overall federal programs and their applicability to technology gener- 
ated by the Human Genome Project. 


18860 (DOE/ER/61577-T1, pp. 11, Paper 5) Licensing law 
and business report. Boardman, C. (Clark Boardman Company, 
Ltd., New York, NY (United States)). Franklin Pierce Law Center, 
Concord, NH (United States). Jul 1993. In [Maximizing the return 
from genome research]. 145p. Order Number DE94008579. 
Source: OSTI; NTIS. 

In an age of intense worldwide economic competition, U.S. com- 
panies have, in the federal laboratory system, an enormous pool of 
resources which they can leverage to their advantage. These re- 
sources consist of personnel, facilities, know-how, technologies, 
funding, and intellectual property. The magnitude of the federal lab- 
oratory system budget amounts to approximately $25 billion 
annually. These funds provide for research and development, con- 
ducted at over 700 federal laboratories, in fourteen federal 
agencies and centers. These laboratories are staffed by over 
100,000 scientists and engineers who address virtually every area 
of science and technology. A primary mission of the federal labora- 
tories is the transfer of this federal technology and expertise to 
private sector companies for commercialization to improve the U.S. 
economy. Successful partnerships between companies and federal 
laboratories, through licensing, will ultimately benefit the nation. 
Although there are many mechanisms for technology transfer, li- 
censing of existing intellectual property, as well as that developed 
through Cooperative Research and Development Agreements 
(CRADA or CRDA), are the primary mechanisms used to acquire 
technology for commercial development. The development of mutu- 
ally beneficial licenses between institutions as different as industrial 
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companies and federal laboratories are increasing. Moreover, such 
development can be enhanced by achieving an understanding of 
the respective cultures. The focus of this article is intended to as- 
sist the process. 


18861 (DOE/FTR-94009628) Travel to Russia to visit Arza- 
mas, establish relationships with senior staff and identity 
opportunities for scientific collaboration: Foreign trip report, 
24 February 1994-4 March 1994. Westwood, A.R.C. Sandia Na- 
tional Labs., Albuquerque, NM (United States). 30 Mar 1994. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94009628. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Purpose of the trip was to visit Arzamas-16 and various Moscow 
research institutions, to further Sandia technology in such areas as 
pulsed power, and to assist Russian scientists in their transition 
from nuclear weapons to other fields. Financial needs are high- 
lighted. Iskra-5 (a 1.315-micron discharge-pumped iodine laser) is 
discussed by Don Cook. Other facilities toured include the Ad- 
vanced Technology Center, pulsed reactors, LIU-30 (an induction 
linear accelerator). 
18862 (DOE/LM—0002) Technology transfer 1994. USDOE, 
Washington, DC (United States). Jan 1994. 236p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94005148. Source: OSTI; NTIS; GPO Dep. 

This document, Technology Transfer 94, is intended to communi- 
cate that there are many opportunities available to US industry and 
academic institutions to work with DOE and its laboratories and fa- 
cilities in the vital activity of improving technology transfer to meet 
national needs. It has seven major sections: Introduction, Technol- 
ogy Transfer Activities, Access to Laboratories and Facilities, 
Laboratories and Facilities, DOE Office, Technologies, and an In- 
dex. Technology Transfer Activities highlights DOE’s recent 


developments in technology transfer and describes plans for the fu- 
ture. Access to Laboratories and Facilities describes the many 
avenues for cooperative interaction between DOE laboratories or 
facilities and industry, academia, and other government agencies. 


Laboratories and Facilities profiles the DOE laboratories and facili- 
ties involved in technology transfer and presents information on 
their missions, programs, expertise, facilities, and equipment, along 
with data on whom to contact for additional information on technol- 
ogy transfer. DOE Offices summarizes the major research and 
development programs within DOE. It also contains information on 
how to access DOE scientific and technical information. Technolo- 
gies provides descriptions of some of the new technologies 
developed at DOE laboratories and facilities. 


18863 (LA-SUB-94-54) Evaluation of technology transfer- 
ring: The experiences of the first Navy Domestic Technology 
Transfair: Final report. Los Alamos National Lab., NM (United 
States); American Defense Preparedness Association, Arlington, 
VA (United States). [1989]. 78p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94009068. Source: OSTI; NTIS; GPO 
Dep. 

in August 1989 the Office of the Chief of Naval Research and 
the American Defense Preparedness Association conducted the 
first Navy Domestic Technology Transfair. The objective of the 
Transfair was to expose the US Navy’s years of solid experience 
across a broad span of technology to organizations outside of the 
Navy. It was an opportunity for private industry to capitalize on the 
Navy developed technology and this opening for industry was the 
primary focus of the Transfair. The event provided a unique forum 
to meet leading Navy scientific and engineering innovators face-to- 
face. Information was available concerning licensing of naval 
technology that was for sale to the private sector. Further, discus- 
sions covered opportunities for new cooperative research and 
development agreements with Navy laboratories and R&D activi- 
ties. These agreements were authorized under the Federal 
Technology Transfer Act of 1986. The Transfair program was con- 
ducted in such a manner as to allow each Navy inventor, either 
scientist or engineer, to present a system, piece of hardware, or li- 
censable concept in a formal paper presentation. Then, the Navy 
inventors were available in two, two-hour periods in which individ- 
ual discussions were conducted, with attendees pursuing specific 
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venues of cooperative agreements as desired. This report provides 
specifics concerning the technologies that were made available for 
transfer to the private sector during the Transfair. The Transfair 
concept sought to add special emphasis to the opening that the 
1988 Technology Transfer Act brought to the marketplace. The 
experience was a step in the education of the possibilities for co- 
operation between the government and the private sector to share 
technology. Of additional significance is the economic enhance- 
ment for business expansion with the application of the technology 
to markets beyond defense. 


18864 (NREL/SP-—280-5794) A guide to research facilities 
at the National Renewable Energy Laboratory. National Renew- 
able Energy Lab., Golden, CO (United States). Apr 1994. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94006857. Source: 
OSTI; NTIS; GPO Dep. 

The guide is divided into two parts. Topping the pages are 
descriptions of laboratories at NREL that provide sophisticated ex- 
perimental equipment, testing capabilities, or processes that may 
not be available in the private sector. Scientific categories are 
designated at the top of the pages in blue; individual laboratory de- 
scriptions follow alphabetically, along with the names and phone 
numbers of the laboratory managers. In blue boxes at the bottom 
of the pages are articles about NREL, our technology transfer 
program, and our facilities, as well as guidelines for students, re- 
searchers, and industrial collaborators who wish to use them. A list 
of key contacts and a map of the campus follows the laboratory 
descriptions. 


18865 (NUTEK-B-94-1) IEA Bioenergy. Annual report 1993. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1994. 64p. Order Number 
DE94763352. Source: OSTI; NTIS. 

The purpose of the cooperation under the Implementing Agree- 
ment is to establish increased programme and project cooperation 
between the participants in the field of bioenergy. Bioenergy is de- 
fined as the production, the conversion and the use of material 
which is directly or indirectly produced by photosynthesis (including 
organic waste) to manufacture fuels and substitutes for petrochemi- 
cal and other energy intensive products. At the end of 1993 sixteen 
countries or organisations participated in the collaboration on 
bioenergy: Austria, Belgium, Canada, Denmark, Finland, France, 
Italy, Japan, Netherlands, New Zealand, Norway, Sweden, Switzer- 
land, United Kingdom, United States and CEC (the Commission of 
the European Communities). France has joined the Agreement dur- 
ing 1993. There are four task annexes to the implementing 
agreement during the period 1992-94: Efficient and 
environmentally-sound biomass production systems; Harvesting 
and supply of woody biomass for energy; Biomass utilisation; The 
conversion of municipal solid waste feedstock to energy. The 
achievements from the old tasks are summarized, and information 
on the content and progress of the new tasks are given in this re- 
port as well as lists of published articles and reports, 


18866 (PNL-9410) The AMTEX Partnership™: A role model 
for US competitiveness: Quarterly report. Lemon, D.K.; Quisen- 
berry, R.K. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011221. Source: OSTI; NTIS; GPO Dep. 

The AMTEX Operating committee met at the Lawrence Berkeley 
Laboratory on December 13, 1993 and made the following key 
decisions and actions: endorsed the formation of an AMTEX Over- 
sight Board, added the Government Operating Board to the 
AMTEX Operating Committee, created a technology area in 
biotechnology with a focus on genetic engineering of cotton, added 
the Savannah river Technology Center to the Laboratory Operating 
Board, initiated a strategic planning effort that will result in the de- 
velopment of an industry technology Roadmap and an overall 
AMTEX Strategic Plan. Additionally, project updates are given and 
a financial summary provided. 


18867 (RISO-R-724(EN)) Systems Analysis Department an- 
nual progress report 1993. Larsen, H.; Petersen, K.E. (eds.). 
Risoe National Lab., Roskilde (Denmark). Systems Analysis. Mar 





1994. 64p. Order Number DE94763267. Source: OSTI; NTIS; Also 
available from Risoe Library, P.O. Box 49, DK-4000 Roskilde, Den- 
mark. 

The report describes the work of the Systems Analysis Depart- 
ment at Risoe National Laboratory during 1993. The department is 
made up of the Cognitive Systems Group, the Risk Analysis 
Group, the Energy Systems Group, and the UNEP Collaborating 
Centre for Energy and Environment. The report includes lists of 
publications, lectures and staff members. (au) (83) 


18868 (SAND-93-3884) interim report for SNL/NM environ- 
mental drilling project. Wemple, R.P. (Sandia National Labs.., 
Albuquerque, NM (United States)); Meyer, R.D.; Layne, R.R. San- 
dia National Labs., Albuquerque, NM (United States). Feb 1994. 
101p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94010674. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Concern for the environment and cost reduction are the driving 
forces for a broad effort in government and the private sector to 
develop new, more cost-effective technologies for characterizing, 
monitoring and remediating environmental sites. Secondary goals 
of the characterization, monitoring and remediation (CMR) activity 
are: minimize secondary waste generation, minimize site impact, 
protect water tables, and develop methods/strategies to apply new 
technologies. The Sandia National Laboratories (SNL) project in di- 
rectional boring for CMR of waste sites with enhanced machinery 
from the underground utility installation industry was initiated in 
1990. Preliminary activities included surveying the directional 
drilling access needs of various DOE sites, identifying an existing 
class of machinery that could be enhanced for environmental work 
through development, and establishing a mutually beneficial work- 
ing relationship with an industry partner. Since that time the project 
has tested a variety of prototype machinery and hardware built by 
the industrial partner, and SNL. The project continues to test and 
develop the machinery and technique refinements needed for fu- 
ture applications at DOE, DOD, and private sector sites. The 
original goal of cost-effectiveness is being met through innovation, 
adaptation, and application of fundamental concepts. Secondary 
goals are being met via a basic philosophy of “cut/thrust and 
compact cuttings without adding large quantities of fluid” to an en- 
vironmental problem site. Technology transfer to the private sector 
is ongoing and ultimately should result in commercial availability of 
the machinery. Education of regulatory agencies resulting in re- 
structuring appropriate regulatory standards for specification of the 
horizontal drilling techniques will be a final project goal. 


18869 (VF-UB-93-20) Results report 1992. Vattenfall AB, 
Vaellingby (Sweden). 1993. 95p. (In Swedish). Order Number 
DE94763370. Source: OSTI; NTIS. 

The first three years of the Bioenergy program are reviewed. 
The overall objective of the program is to examine the potential 
and economy of power production and combined heat and power 
production from biomass fuels in Sweden in a long time perspec- 
tive; and to undertake technology development to facilitate such 
developments. A bibliography of 55 reports produced in the pro- 
gram is enclosed. 24 figs, 9 tabs 
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Refer also to citation(s) 18000, 18064, 18562, 18566, 18567, 
18568, 18569, 18570, 18571, 18633, 18892 


18870 (BfS-KT—6/93) Nuclear technology in Germany in 
1993: Tasks, problems, perspectives from the point of view of 
those concerned. Bundesamt fuer Strahlenschutz, Salzgitter (Ger- 
many). Fachbereich Kerntechnische Sicherheit. Jul 1993. 253p. (in 
German). (CONF-9301142-: KT/KTA winter seminar: Nuclear engi- 
neering in the Federal Republic of Germany in 1998 - tasks, 
problems and prospects from the point of view of those concerned, 
Salzgitter (Germany), 28-29 Jan 1993). Order Number 
DE94769566. Source: OSTI; NTIS (US Sales Only); INIS. 

On 28-29 January 1993, the Nuclear Safety Department of the 
Federal Office for Radiation Protection in co-operation with the Of- 
fice of the Nuclear Safety Standards Commission organized a 
winter seminar on 'Nuclear technology in the Federal Republic in 
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1993 - tasks, problems, perspectives from the point of view of 
those concerned’. Main topics were the practical aspects of nuclear 
safety regulations and the application of the nuclear safety rules. 
This volume includes the welcome and opening addresses and the 
12 papers presented; the views expressed remain, however the re- 
sponsibility of the named authors and are not necessarily those of 
the editor. (orig.) 


18871 (BfS-KT-6/93, pp. 17-35) Looking back on 20 years 
of existence of the KTA the question is: what now?. Kali- 
nowski, |. (Bundesamt fuer Strahlenschutz, KTA-Geschaeftsstelle, 
Saizgitter (Germany)). Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Jul 1993. (in 
German). (CONF-9301142—: KT/KTA winter seminar: Nuclear engi- 
neering in the Federal Republic of Germany in 1993 - tasks, 
problems and prospects from the point of view of those concerned, 
Salzgitter (Germany), 28-29 Jan 1993). In Nuclear technology in 
Germany in 1993: Tasks, problems, perspectives from the point of 
view of those concerned. 253p. Order Number DE94769566. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The retrospective summary of the 20 years of existence of the 
KTA reiterates the goals and conditions at the time the KTA has 
been established and recapitulates the work accomplished to date. 
(HP) 


18872 (CONF-9210428—) New possibilities for a secure and 
just world. Zagotta, W.E. (ed.). Lawrence Livermore National Lab., 
CA (United States). 28 Feb 1994. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CSTS—52-94). From New possibilities for a secure and just world; 
Berkeley, CA (United States); 2 Oct 1992. Order Number 
DE94010072. Source: OSTI; NTIS; GPO Dep. 

More than a decade ago individuals from three significant institu- 
tions in East Bay Area began discussions in response to the 
apprehensions that were so deep in the early 1980s. These appre- 
hensions were a result of the intense rhetoric between the two 
superpowers and the casual commentary about “limited nuclear 
war.” The discussions spoke to the mortal danger as well as to the 
profound moral question revoiving around nuclear arms. The is- 
suance of the US Bishops’ Pastoral on War and Peace in 1983 
gave the group focus and momentum. The Chancellor at the Uni- 
versity of California at Berkeley, the President of the Graduate 
Theological Union (the consortium of theological schools in Berke- 
ley), and the Director of the Lawrence Livermore National 
Laboratory (one of the chief designers of American nuclear arms) 
encouraged us to complete plans for a symposium. It was an era 
of activism. We chose, however, to serve the theme expressed by 
Albert Einstein, “Peace cannot be kept by force, it can only be 
achieved by understanding.” After a decade, all of us can commend 
the leadership of the three institutions and the individuals involved 
for their perseverance. Their commitments to the pursuit of peace 
and to the development of an approach to manage the weapons of 
our time remain a concern of this group even though the great 
anxiety of a decade ago has subsided. We are now in a time differ- 
ent from that in which the Bishops’ Pastoral was written. The talks 
of Fr. J. Bryan Hehir, Dr. Michael M. May, and Prof. Robert N. Bel- 
lah move into new areas of exploration; thus, our theme for this 
colloquium is “New Possibilities for a Secure and Just World.” Dur- 
ing our early encounters, one member of our founding group stated 
that: “This project will be a work of thirty years.” Such a profound 
change in attitude may well be the work of an entire generation. 


18873 (GSF-17/92, pp. 49-70) The 1986 law on the preven- 
tion of radiation injuries: Surveillance of environmental 
radioactivity and preventive measures. Bayer, A. (Bundesamt 
fuer Strahlenschutz, Inst. fuer Strahlenhygiene, Neuherberg- 
Muenchen (Germany)). GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). 1992. 76p. (in 
German). (CONF-9103287-: Seminar for journalists: The conse- 
quences of Chernobyl for Germany and the former Soviet Union, 
Neuherberg (Germany), 18-19 Mar 1991). In The consequences of 
Chemobyl for Germany and the former Soviet Union. Order Num- 
ber DE94769721. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiences generally made in the German Federal Repub- 
lic in the aftermath of the Chernobyl accident have prompted the 
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legislative body to broaden and adjust the arsenal for the surveil- 
lance of environmental radioactivity in such a way that a uniform 
measuring and information system is provided as well as to create 
a legal basis for bans, restrictions and relevant recommendations. 
The development of an "Integrated Measurement and Information 
System for the Surveillance of Environmental Radioactivity” (IMIS) 
have made it possible for radiological events affecting the Federal 
Republic of Germany to be located in due time. (Orig./HP) 


18874 (INIS-mf-13849, pp. 195-198) Public acceptance of 
nuclear energy in the United States. Harris, B. (U.S. Council for 
Energy Awareness, Washington, DC (United States)). Canadian 
Nuclear Association, Toronto, ON (Canada). 1988. 413p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

Public opinion about nuclear energy in the United States can be 
characterized as realistic acceptance, but with no sense of any ur- 
gent need for action. Two-thirds of the public consider nuclear 
energy a good or realistic choice. Thirteen referenda to close down 
existing nuclear power plants have been defeated. The U.S. Coun- 
cil for Energy Awareness promotes the pronuciear point of view 
through advertising and media tours. Although not a lobbying orga- 


nization, it provides communications support to sister organizations 
that do lobby. 


18875 (INIS-mf—13849, pp. 199-206) Nuclear power and 
public opinion: Developing a climate of confidence. Chaus- 
sade, J.P. (Electricite de France (EDF), 75 - Paris (France)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1988. 413p. 
(CONF-880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1987, 70% of the electrical power generated in France was of 
nuclear origin. This large nuclear investment necessitates a vigor- 
ous public relations policy on the part of Electricity de France. In 
the wake of Chernobyl, just 51% of the population was in favour of 
nuclear energy in May 1987. The public relations program targets 
local politicians, doctors and teachers. Information centres and 
tours are important. Attempts are made to anticipate opposition. In- 
formation on accidents and incidents is promptly forthcoming on a 
24 hour basis. Openness and honesty are the watchwords. 


18876 (INIS-mf—13849, pp. 207-226) Some studies in public 
perception in Britain. Margerison, T. (Nuclear Electricity informa- 
tion Group, London (United Kingdom)). Canadian Nuclear 
Association, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

British public attitudes towards nuclear energy are analyzed. It 
was found that some correlations, such as that with employment, 
were confounded with the effect of gender. Another interesting find- 
ing was that the risk of nuclear energy was rated quite high even 
by pronuclear people, indicating the need for more education. Nu- 
clear waste was the biggest public concern. 


18877 (INIS-mf-13849, pp. 227-242) Nuclear energy and the 
Canadian public. Dionne-Marsolais, R. (Canadian Nuclear Associ- 
ation, Toronto, ON (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Associa- 
tion 28. annual conference. Order Number DE94622204. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of a survey, conducted by Decima Research on be- 
half of the Canadian Nuclear Association, are discussed. Most 
Canadians believed that large untapped reserves of hydroelectric 
power existed in their province, even in provinces where such was 
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far from the case. Most Canadians thought that nuclear energy 
would be important in the future. Although only 51% of Canadians 
favoured nuclear energy, the proportion was 64% in Ontario, where 
more than half the electricity generated is of nuclear origin. Some 
32% of Canadians erroneously believed that uranium exported 
from Canada was used in nuclear weapons. 


18878 (INIS-mf-13865) The Philippine nuclear power 
project, its past, present and future. Jovellanos, J.U. (Engineer- 
ing and Development Corporation of the (Philippines)). No 
corporate text available. 1993. 11p. (CONF-9311198—: Round Ta- 
ble Discussion on the Nuclear Power for the Philippines, Quezon 
City (Philippines), 10 Nov 1993). Order Number DE94623737. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also available at the Philippine Nuclear Research Institute, Sci- 
entific Library and Documentation Center, Quezon City, Philippines 
and with the author. 

The article discussed the historical background of the nuclear 
power plants; how it operates; the government opinion on the 
operation of the nuclear power plant; the application of power re- 
sources to industry; the implementation of PNPP-1 particularly the 
economic aspects of energy in the near future. (IMA). 


18879 (ORNL/FTR-4894) Semiannual meeting of the Com- 
mittee for Technical and Economic Studies on Nuclear Energy 
Development and the Fuel Cycle: Foreign trip report, January 
9-14, 1994. Croff, A.G. Oak Ridge National Lab., TN (United 
States). 24 Jan 1994. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94005939. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler presently chairs the NDC. In this capacity, he met 
with the secretariat of the NDC and subsequently with the entire 
NDC Bureau (chair, vice-chairs, and secretariat) to discuss the 
forthcoming meeting agenda and strategies related thereto. The 
traveler then chaired the 2-day meeting, the major purposes of 
which were to (1) review ongoing work and (2) undertake selection 
and prioritization of new proposals for 1995. The traveler also met 
with P. Savelli (deputy director of the NEA) and W. Speecher (a 
US delegate to the meeting). The meetings were beneficial in gen- 
eral because they provided contact with nuclear experts of other 
countries and specifically because they involve development and 
implementation of a plan to support continuation of nuclear energy 
as an available option, which is related to similar ORNL and DOE 
interests in areas such as radiochemical processing, plant life ex- 
tension, economics, environmental implications, and externalities. 
The traveler also met with representatives of EDF to discuss the 
possibility of future EDF-supported work at ORNL concerning re- 
covery of americium from waste streams. 


18880 (WHC-SA-2133) Public participation at Hanford: A 
new approach to a long-lived problem. Hale, P.S. Westinghouse 
Hanford Co., Richland, WA (United States). Jan 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-940225-83: Waste management '94, 
Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94009288. Source: OSTI; NTIS; GPO Dep. 

In tts 1993 report entitled “Earning Public Trust and Confidence: 
Requisites for Managing Radioactive Waste,” the Secretary of En- 
ergy’s Advisory Board noted, “The legacy of distrust created by the 
Department's history and culture will continue for a long time to 
color public reaction to its radioactive waste management efforts.” 
The report goes on to say, “It is easier today to understand why 
(past) actions occurred than to excuse them ... Many portions of 
the public resent what was done and feel they were betrayed by 
an agency that was supposed to be looking after their best inter- 
ests.” The public involvement process used in the renegotiation of 
the Tri-Party Agreement was, by everyone’s agreement, a major 
success for Hanford. People who had never trusted each other or 
worked together sat down at the table and created a document 
that may well guide Hanford into the future. Hanford will continue 
to build on the public involvement lessons learned from the Tank 
Waste Task Force as we launch our new Hanford Advisory Board. 
By bringing our stakeholders into the decisionmaking process, we 
believe Hanford is well on its way to forging a new partnership with 
the public — one that will result in better decisions and speedier 
cleanup of the Hanford Site. 
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18881 (DOE/EE-0016) Annual report to Congress on Fed- 
eral Government Energy Management and Conservation 
Programs. USDOE Assistant Secretary for Energy Efficiency and 
Renewable Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Building Technologies. 1 Feb 1994. 
195p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94010599. Source: OSTI; NTIS; GPO Dep. 

This report on Federal Energy Management for Fiscal year (FY) 
1992 provides information on energy consumption in Federal build- 
ings and operations and documents activities conducted by Federal 
agencies to meet the statutory requirements of Title V, Part 3, of 
the National Energy Conservation Policy Act (NECPA), as 
amended, 42 U.S.C. 8251-8261, and Title Vill of NECPA, 42 
U.S.C. 8287-8287b. This report also describes the energy conser- 
vation and management activities of the Federal Government 
under the authorization of section 381 of the Energy Policy and 
Conservation Act (EPCA), as amended, 42 U.S.C. 6361. Imple- 
mentation activities undertaken during FY 1992 by the Federal 
agencies under Executive Order 12759 on Federal Energy Man- 
agement are also described in this report. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 17930, 18827, 18858 


18882 (DOE/EIA-0202(94/2Q)) Short-term energy outlook: 
Quarterly projections, 2nd quarter 1994. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. May 1994. 33p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94011022. Source: OSTI; NTIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) prepares quarterly, 
short-term energy supply, demand, and price projections for publi- 
cation in February, May, August, and November in the Short-Term 
Energy Outlook (Outlook). An annual supplement analyzes the per- 
formance of previous forecasts, compares recent cases with those 
of other forecasting services, and discusses current topics related 
to the short-term energy markets. The forecast period for this issue 
of the Outlook extends from the second quarter of 1994 through 
the fourth quarter of 1995. Values for the first quarter of 1994, 
however, are preliminary EIA estimates (for example, some 
monthly values for petroleum supply and disposition are derived in 
part from weekly data reported in the Weekly Petroleum Status Re- 
port) or are calculated from model simulations using the latest 
exogenous information available. The historical energy data, com- 
piled into the second quarter 1994 version of the Short-Term 
Integrated Forecasting System (STIFS) database, are mostly EIA 
data regularly published in the Monthly Energy Review, Petroleum 
Supply Monthly, and other EIA publications. Minor discrepancies 
between the data in these publications and the historical data in 
this Outlook are due to independent rounding. The STIFS data- 
base is archived quarterly and is available from the National 
Technical Information Service. The cases are produced using the 
STIFS. The STIFS model is driven principally by three sets of as- 
sumptions or inputs: estimates of key macroeconomic variables, 
world oil price assumptions, and assumptions about the severity of 
weather. Macroeconomic estimates are produced by DRI/McGraw- 
Hill but are adjusted by EIA to reflect EIA assumptions about the 
world price of crude oil, energy product prices, and other assump- 
tions which may affect the macroeconomic outlook. The EIA model 


is available on computer tape from the National Technical Informa- 
tion Service. 


18883 (OCS/MMS-—93-0066) Federal offshore statistics: 
1992: Leasing, exploration, production, and revenues as of 
December 31, 1992. Francois, D.K. Minerals Management Ser- 
vice, Herndon, VA (United States). [1993]. 155p. Sponsored by 
Department of the Interior, Washington, DC (United States). 
Source: OSTI; Department of the Interior, Minerals Management 
Service, Technical Communications Service, 381 Elden Street, MS 
4530, Herndon, VA 22070-4817. 
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The Outer Continental Shelf Lands Act, enacted in 1953 and 
amended several times, charges the Secretary of the Interior with 
the responsibility for administering and managing mineral explo- 
ration and development of the outer continental shelf, as well as 
for conserving its natural resources. This report documents the fol- 
lowing: Federal offshore lands; offshore leasing activity and status; 
offshore development activity; offshore production of crude oil and 
natural gas; Federal offshore oil and natural gas sales volume and 
royalties; revenue from Federal offshore leases; disbursement of 
Federal offshore revenue; reserves and resource estimates of off- 
shore oil and natural gas; oil pollution in US and international 


waters; and international activities and marine minerals. 11 figs., 
83 tabs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 18016, 18829, 18839, 18840, 18845, 
18859, 18860, 19650, 19691, 19692, 19693 


18884 (DOE/ER/61577-T1, pp. 21, Paper 1) Overview of 
patent protection in the context of other intellectual property 
protection. Murashige, K.H. Franklin Pierce Law Center, Concord, 
NH (United States). Jul 1993. In [Maximizing the return from 
genome research]. 145p. Order Number DE94008579. Source: 
OSTI; NTIS. 

There are four commonly recognized systems for protecting “in- 
tellectual property”. These four are trademark, patent, trade secret 
and copyright. Three of these systems, trademark, patent and copy- 
right, are controlled by federal statute in the United States. Two of 
them, patent and trade secret, are directed to the same types of 
subject matter — namely processes, compositions of matter, articles 
of manufacture and machines. The subject matter of copyright may 
also be embodied in articles of manufacture such as jewelry, 
recordings, and film. These could also be considered compositions 
of matter. Both the nature of the protection afforded, and the appro- 
priateness of one system or another for a particular subject matter 
is often quite straightforward. This article looks at patent protection 
in biotechnology from the viewpoint of copyright, trade secret, and 
patent law. Trademarks are not yet an issue in biotechnology. 


18885 (DOE/ER/61577-T1, pp. 21, Paper 2) Overview of 
federal technology transfer. Rudolph, L. Franklin Pierce Law 
Center, Concord, NH (United States). Jul 1993. In [Maximizing the 
return from genome research]. 145p. Order Number DE94008579. 
Source: OSTI; NTIS. 

The author reviews Federal technology transfer processes from 
two aspects: patent law, which controls the Federal agencies ac- 
quisition of patent rights, and technology and transfer policies. 
Some problems with technology transfer stem from the fact that 
contradictory policies have been adopted for these two areas. The 
author describes current policies and procedures by reviewing what 
has been done over the last 13 years through statutes, pronounce- 
ments, and executive orders on both patent policy and the transfer 
of federally-owned technology. He then briefly describes what 
some agencies are presently doing in this area. 
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18886 
Morthorst, P.E.; Nielsen, L.H.; Schleisner, L. Risoe National Lab., 
Roskilde (Denmark). Systems Analysis. Dec 1993. 40p. Contract 


(RISO-R-694(EN)) Hydrogen as an energy carrier. 


ENS-151/90-0030; Contract ENS-151/92-0030. Order Number 
DE94763263. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

EFP-90; EFP-92. 

The purpose of this report has been to investigate the possibili- 
ties for introducing hydrogen as an energy carrier in the energy 
system in the future in Denmark and to estimate the economic and 
environmental consequences. Different technologies for production, 
storage, transport and utilisation of hydrogen are described in the 
report and the most relevant technologies for Denmark have been 
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used in the different scenarios, estimating how hydrogen can be in- 
troduced in the Danish energy system in the year 2030. The report 
is an extract of the final report on the project "Hydrogen as an 
energy carrier” financed by ELSAM, ELKRAFT, and the Danish En- 
ergy Agency. (au) (17 tabs., 6 ills., 10 refs.) 


2960 Electric Power 


Refer also to citation(s) 17931, 18813, 18822, 18882, 18892, 
18992, 20549 


18887 (CONF-9309152—Vol.2, pp. 911-959) State externality 
trends. Van den Berg, J. (Edison Electrical Institute, Washington, 
DC (United States)). USDOE, Washington, DC (United States); 
Southern States Energy Board, Atlanta, GA (United States). 9 Sep 
1993. From 2. annual clean coal technology conference; Atlanta, 
GA (United States); 7-9 Sep 1993. In Second annual clean coal 
technology conference: Proceedings: Volume 2. 529p. Order 
Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

External factors affecting the generation and sales of electric 
power are outlined. The following topics are discussed: Electrifying 
a competitive future; 60 years of progress, taxes; average residen- 
tial cost per KWh; average residential electricity consumption; 30 
products that changed our lives; electrotechnology benefits; elec- 
tricity, energy, and electricity growth (1970-1991); changed in GDP, 
electricity sales, and total energy use (1973-1991); US energy use 
(1973-1992); changes in GDP, electricity sales, and total energy 
use Japanese trends 1970-1990 and German trends 1970-1990; 
US trends (excludes transportation 1970-1990); electricity con- 
sumption follows GDP and promotes growth; patterns (1975-1991); 
changes in marketshare for fuels (1980-1990); electric technologies 
conserve energy; electricity’s story; electric consumption and CO 
efficiency; CO. emissions, electricity use and GDP; carbon reduc- 
tions through electricity substitutions; total fuel cycle emissions - 
year 2010; total emissions - commercial coating application; total 
emissions - off road engines; major areas of new technology adop- 
tion; electricity and innovation; energy use in transportation; key 
trends impacting industrial electricity use; electricity share of total 
end-use energy; end-use energy totals; causes of the efficiency 
gap; accelerated technology adoption; industry changes; and an 
overview of industry direction. 


18888 (DOE/EIA-0226(94/04)) Electric power monthly, April 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. Apr 1994. 299p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010328. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
Statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
This publication provides monthly statistics at the U.S., Census di- 
vision, and State levels for net generation, fossil fuel consumption 
and stocks, quantity and quality of fossil fuels, cost of fossil fuels, 
electricity sales, revenue, and average revenue per kilowatthour of 
electricity sold. Data on net generation, fuel consumption, fuel 
stocks, quantity and cost of fossil fuels are also displayed for the 
North American Electric Reliability Council (NERC) regions. This 


April 1994 issue contains 1993 year-end data and data through 
January 1994. 


18889 (DOE/EIA-0226(94/05)) Electric power monthly, May 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. May 1994. 199p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94011616. Source: OSTI; NTIS; 
GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
Data in this report are presented for a wide audience including 
Congress, Federal and State agencies, the electric utility industry, 
and the general public. This publication provides monthly statistics 


192 ERA Vol. 19, No. 7 


for net generation, fossil fuel consumption and stocks, quantity and 
quality of fossil fuels, cost of fossil fuels, electricity sales, revenue, 
and average revenue per kilowatthour of electricity sold. Statistics 
by company and plant are published on the capability of new gen- 
erating units, net generation, fuel consumption, fuel stocks, 
quantity and quality of fuel, and cost of fossil fuels. 


18890 (ORNL/CON-384) Electric-utility DSM programs in a 
competitive market. Hirst, E. Oak Ridge National Lab., TN 
(United States). Apr 1994. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94010517. Source: OSTI; NTIS; GPO Dep. 

During the past few years, the costs and effects of utility 
demand-side management (DSM) programs have grown sharply. In 
1989, US electric utilities spent 0.5% of revenues on such pro- 
grams and cut total electricity consumption by 0.6%. By 1992, 
these numbers had increased to 1.3% and 1.2%, respectively. Util- 
ity projections, as of early 1993, of DSM expenditures and energy 
savings for 1997 were 1.7% and 2.5%, respectively. Whether this 
projected growth comes to pass may depend on current debates 
about deregulation of, and increased competition in, the electric- 
utility industry. This report examines the factors likely to affect utility 
DSM programs in a more competitive environment. The electric- 
utility industry faces two forces that may conflict with each other. 
One is the pressure to open up both wholesale and retail markets 
for competition. The net effect of such competition, especially at 
the retail level, would have much greater emphasis on electricity 
prices and less emphasis on energy services. Such an outcome 
would force a sharp reduction in the scale of DSM programs that 
are funded by customers in general. The second force is increased 
concern about environmental quality and global warming. Because 
utilities are major contributors to US carbon dioxide emissions, the 
Administration's Climate Change Action Plan calls on utilities to re- 
duce such emissions. DSM programs are one key way to do that 
and, in the process, to cut customer electric bills and improve eco- 
nomic productivity. This report discusses the forms of competition 
and how they might affect DSM programs. It examines the impor- 
tant roles that state regulatory commissions could play to affect 
retail competition and utility DSM programs. The report also con- 
siders the effects of DSM programs on retail electricity prices. 


18891 (ORNL/FTR-4897) Review of the activities of the 
Central American Rural Electrification Support project: For- 
eign trip report, January 17-30, 1994. Shonder, J.A. Oak Ridge 
National Lab., TN (United States). 14 Feb 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94007216. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The objective of this trip was to collect information in order to 
evaluate the activities of the Central American Rural Electrification 
Support project (CARES) in Costa Rica. Accordingly an extensive 
review was made of project documents available in CARES’ offices 
in Guatemala City, and a trip was made to Costa Rica to interview 
both the beneficiaries of CARES assistance, and the in-country 
staff of the project. Following the trip to Costa Rica, additional in- 
formation for the evaluation was collected from CARES files in the 
Guatemala City office. Meetings were held with CONAMA and 
SEGEPLAN regarding the JIEE's proposal to the Interamerican De- 
velopment Bank for institutional strengthening of CONAMA, and a 
brief visit was made to CEMAT, to discuss performance of their 
AlD/Washington-sponsored subcontract with ORNL. 
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18892 (DOE/EIA-0035(94/04)) Monthly energy review, April 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. Apr 1994. 
172p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94010329. Source: OSTI; NTIS; GPO; INIS; GPO 
Dep. 

The Monthly Energy Review contains statistical data on the fol- 
lowing: energy consumption, petroleum, natural gas, oil and gas 
resource development, coal, electricity, nuclear energy, energy 





prices, and international energy. In addition, an energy overview is 
provided, and, for the April issue, Energy use and carbon emis- 
sions; Some international comparisons. 


18893 (NUTEK-TB-94-1-S) Energy analysis of biofuels 
from winter wheat, rape seed and salix. Sonesson, U. (Swedish 
Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. of Agricul- 
turai Engineering). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1994. 73p. 
(in Swedish). Project NUTEK 146-310. (SLU-LT-R-—174). Order 
Number DE94763359. Source: OSTI; NTIS. 

Growing various crops on surplus arable land as a source of en- 
ergy has become a matter of discussion in Sweden. One reason 
for that is that there are a lot of different priorities depending on 
what interest your have in agriculture and society as a whole. The 
farmers want to stay farmers and are looking for a crop that can 
replace food producing crops and give a reasonable profit. The 
users of the bioenergy want a fuel which is better than fossil fuels 
both technically and economically. There is also an environmental 
view of energy production. Using bioenergy instead of fossil fuels 
is a way to diminish the greenhouse effect. Regarding the interest 
of society there can be of value to cultivate a crop with maximum 
yield of energy and a minimum of environmental effects. The mat- 
ter of choosing an energy crop is very complex. No matter what 
crop you choose, one or more of the priorities mentioned above 
will be set aside. The purpose of the work is to establish energy 
balances for three of the energy crops that have been under evalu- 
ation. These crops are: “Salix, for heat production or for producing 
ethanol as a fuel for Otto engines. “Rape seed for production of oil 
as a fuel for modified diesel engines, or processed oil for ordinary 
diesel engines. “Winter wheat, for heat production or for producing 
ethanol as a fuel for Otto engines. The method used is that | have 
presupposed all the conditions for the cultivation. With those condi- 
tions known | calculated the number of machine hours and the 
consumption of fuels and fertilizer etc. The machine hours were 
needed in computing how much of the energy used in manufactur- 
ing the machines that should charge the cultivation. Data on 
specific energy amounts in machines and materials include the en- 
ergy needed for mining, transport and manufacture. Energy used in 
buildings are not included in the analyses, neither is energy in form 
of human labour, 


18894 (NUTEK-TB—-94-1-T) Energy analysis of reed canary 
grass for solid fuel and ley for biogas. Sonesson, U. (Swedish 
Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. of Agricul- 
tural Engineering); Hetz, E. Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden). 1994. 
26p. Project NUTEK 146-310. (SLU-LT-R-175). Order Number 
DE94763360. Source: OSTI; NTIS. 

Considering the large interest there is in Sweden for alternative 
use of land set aside and the production of renewable fuels this 
study was carried out to evaluate the suitability of reed canary 
grass (Phalaris arundinacea) and a ley of red clover (Trifolium 
pratense) and timothy grass (Phleum pratense) as energy crops. 
The typical production systems for each crop was established, a 
set of assumptions were also agreed upon and all inputs and out- 
puts were identified, quantified and expressed in MJ/ha. Reed 
canary grass was to last ten years and the harvest is done in the 
spring. A four year rotation was established for the ley with barley 
as a nurse crop in the first year. As outputs of the ley system the 
following were considered: barley grain, barley straw, biogas and 
nitrogen in the digesters residues which are assumed spread on 
the field. As parameters of efficiency Net Energy Gain (N.E.G) and 
the output/input ratio were calculated. The main results showed a 
N.E.G of 56417 MJ/ha and year and an output/input ratio of 7.4 for 
the reed canary grass; biogas production from the ley gave a 
N.E.G of 53000 MJ/ha and year and an output/input ratio of 2.9. 21 
refs, 5 tabs 


18895 


(SEI-EED-26) Energy use in the urban transport 

sector in Tanzania. Rutanbanzibwa, P. (Ministry of Water, Energy 

and Minerals, Dar es Salaam (Tanzania, United Republic of)); 

Mwandosya, M.; Nindie, R. Stockholm Environment Inst. (Sweden). 

1994. 7p. Order Number DE94763362. Source: OSTI; NTIS. 
Published in collaboration with SIDA. 
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This paper presents the conclusions of a study of energy use in 
passenger and goods transport in Dar es Salaam, Tanzania. The 
study focused on quantifying the relationship between transport 
and energy demand through the development of an analytical 
framework making use of a formal fuel consumption model. The re- 
sults make apparent that specific fuel consumption and intra urban 
distances are among the most important factors influencing total 
energy use in urban transport. Policy measures that can be taken 
to reduce specific fuel consumption include increasing vehicle 
speeds by improving and maintaining road pavements, reducing 
traffic congestion by widening heavily travelled roads, and promot- 
ing the use of larger, more fuel efficient buses for public transport. 
Policy measures that can be taken to reduce commuting distances 
include the construction, extension and widening of circular roads 
to facilitate traffic flow among all zones of the city without having to 
pass through the city centre and better zoning of industrial, resi- 
dential and commercial districts so as to reduce the number of 
trips required into the centre of town. 2 tabs 


18896 (SEI-EED-27) Industrial energy use in urban Tanza- 
nia. Victus, P.A.M. (Ministry of Water, Energy and Minerals, Dar es 
Salaam (Tanzania, United Republic of)); Mwandosya, M.J. Stock- 
holm Environment Inst. (Sweden). 1994. 12p. Order Number 
DE94763363. Source: OSTI; NTIS. 

Published in collaboration with SIDA. 

Even though Tanzania's industrial sector is small, it makes rela- 
tively inefficient use of the energy resources consumed. While poor 
maintenance and inadequate energy management can account for 
some of this inefficiency, low capacity utilization dictates that en- 
ergy is used inefficiently by most industries. This low capacity 
utilization suggests that the primary problems in Tanzanian industry 
derive from fundamental economic problems largely unrelated to 
energy. However, in some cases, improved energy conservation 
and interfuel substitution can improve overall industrial profitability. 
The role of energy policy toward energy should therefore be one of 
encouraging conservation and substitution by appropriate pricing 
policies, investing in infrastructure, and enforcing zoning regula- 
tions designed to control residential encroachment upon industrial 
enclaves. 6 figs, 6 tabs 
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Refer also to citation(s) 18311, 18319, 18829, 20594 


18897 (NEI-DK-1466) Computerization in sustainable en- 
ergy development: China-Denmark examples from research, 
design, monitoring and management. Wu Libin; Maegaard, P. 
Nordvestjysk Folkecenter for Vedvarende Energi, Hurup (Denmark). 
Sep 1993. 156p. Order Number DE94763241. Source: OSTI; NTIS. 

As the world economy develops, beyond 2000 AD, various 
renewable energy will become essential energy forms, esp. renew- 
able energy has particular advantages in reducing the pollution 
load and solving serious ecologic problems. Therefore, in many 
countries, renewable energy have been revaluated and recognized 
economically, environmentally and ecologically. It is estimated that 
the complementary role that the renewable energy technologies 
must play in the coming decades will meet as much as 25% of the 
world energy needs. The significance of computerization in renew- 
able energies is shown by means of applications and cases, i.e. 
the computerization in all aspects of biogas technology (anaerobic 
digestion), wind energy technology, solar energy technology, wave 
energy technology, other biomass energy technology, information 
management of renewable energy technologies as well as energy 
policy-making for state-based optimization of modeling establish- 
ment for energy structure, environmental protection and ecology, 
statistic analysis and macro-management of renewable energy 
technologies. This report presents a summary of our ideas, view- 
points and constructive suggestions, mostly based on the 
experiences and cases from China, Germany etc. to reflect the up- 
to-date state and development of computerization in renewable 
energy technologies in the world and our intentions is to promote 
global collaboration in this new technical field between developing 
countries and industrial countries. (EG) (48 refs.) 
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18898 (VF-UB-93-16) Governmental instruments of control 
on the market for bioenergy in a historical perspective. 
Schoen, L. (Lund Univ. (Sweden)). Vattenfall AB, Vaellingby (Swe- 
den). May 1993. 60p. (in Swedish). Order Number DE94763366. 
Source: OSTI; NTIS. 

The report concerns the role of energy policy on the market of 
bio energy, particularly in relation to the development of prices and 
volumes of wood fuel. Instruments of control are of four types: 1. 
Direct regulations of production and/or consumption by means of 
quantitative restrictions; 2. Measures directly aiming at price alter- 
ations to affect supply and/or demand, such as taxes, fees, 
subsidies or price regulations; 3. Measures to give shifts in supply 
or demand functions, e.g. through infra structural capacity or 
through information and influences on consumer attitudes; 4. Sup- 
port of research and development of products and processes. 
Historically, the use of political instruments has developed cycli- 
cally. The importance of wood fuel has increased in periods of 
crisis. The direct instruments of control have been of short term 
character with little influence on long term changes in the use of 
wood fuel. The labour intensive handling of wood fuel has ob- 
structed the development of efficient markets as well as the use of 
political instruments directed towards relative prices. The use of 
wood fuel has both in a short and a long perspective been most in- 
fluenced by the relation between wood prices and wages. This 
emphasizes the importance of technical and organizational devel- 
opment in the area of wood fuel. A large part of the political 
instruments used in the 1980s belongs to the groups of 3 and 4 di- 
rected towards long term research on bio energy. The effects of 
these measures remain to be evaluated. 42 refs, 3 figs 
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18899 (DOE/PC/88653-T5) Development of a wet vapor ho- 
mogeneous liquid metal MHD power system: Final report. 
Branover, H.; Unger, Y.; El-Boher, A.; Schweitzer, H. Solmecs Ltd., 
Tel Aviv (Israel). Sep 1991. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88653. Order 
Number DE94011555. Source: OSTI; NTIS; GPO Dep. 

A feasibility study for the approval of liquid metal seeds recovery 
from a liquid metal vapor-inert gas mixture was conducted and pre- 
sented in this report. The research activity included background 
studies on processes relating to mixing stream condenser perfor- 
mance, parametric studies and its experimental validation. The 
condensation process under study includes mass transfer phenom- 
ena combined with heat transfer and phase change. Numerical 
methods were used in order to solve the dynamic equations and to 
carry out the parametric study as well as the experimental data re- 
duction. The MSC performance is highly effected by droplet 
diameter, thus the possibility of atomizing liquid metals were exper- 
imentally investigated. The results are generalized and finally used 
for a set of recommendations by which the recovery of seeds is 
expected to be feasible. 
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18900 (DOE/SF/18852-T38) GPHS-RTGs in support of the 
Cassini Mission: Semiannual technical progress report, 27 
September 1993-27 March 1994. Martin Marietta Astro Space, 
Philadelphia, PA (United States). 24 Apr 1994. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
91SF18852. Order Number DE94009994. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is organized by the program task structure as follows: 
(1) spacecraft integration and liaison; (2) engineering support; (3) 
safety; (4) qualified unicouple fabrication; (5) ETG fabrication, as- 
sembly, and test; (6) ground support equipment (GSE); (7) RTG 
shipping and launch support; (8) designs, reviews, and mission 
applications; (9) project management, quality assurance and relia- 
bility, contract changes, non-capital CAGO acquisition, and CAGO 
maintenance; and (H) contractor acquired government owned prop- 
erty (CAGO) acquisition. 
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Refer also to citation(s) 19008 


18901 (DOE/FE/61684—-94/C0264) Fuel Cell Handbook up- 
date. Owens, W.R.; Hirschenhofer, J.H.; Engleman, R.R. Jr.; 
Stauffer, D.B. Gilber/Commonwealth, Inc., Reading, PA (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-88FE61684. (CONF-930893-33: Joint 
contractors meeting on advanced turbine systems, fuel cells and 
coal-fired heat, Morgantown, WV (United States), 3-5 Aug 1993). 
Order Number DE94002958. Source: OSTI; NTIS; GPO Dep. 

The objective of this work was to update the 1988 version of 
DOE's Fuel Cell Handbook. Significant developments in the various 
fuel cell technologies required revisions to reflect state-of-the-art 
configurations and performance. The theoretical presentation was 
refined in order to make the handbook more useful to both the ca- 
sual reader and fuel cell or systems analyst. In order to further 
emphasize the practical application of fuel cell technologies, the 
system integration information was expanded. In addition, practical 
elements, such as suggestions and guidelines to approximate fuel 
cell performance, were provided. 


18902 (DOE/MC/26006-3734) Monolithic solid oxide fuel 
cell technology advancement for coal-based power genera- 
tion: Quarterly technical progress report, October-December 
1992. Allied-Signal Aerospace Co., Torrance, CA (United States). 5 
Feb 1993. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26006. Order Number 
DE94012162. Source: OSTI; NTIS; GPO Dep. 

The program focuses on materials research and development, 
fabrication process development, cell/stack performance testing 
and characterization, cost and system analysis, and quality devel- 
opment. 


18903 (DOE/MC/28055—94/C0334) A solid oxide fuel cell 
power system: 1992-1993 field operation. Veyo, S.E. (Westing- 
house Electric Corp., Pittsburgh, PA (United States). Science and 
Technology Center); Kusunoki, A.; Takeuchi, S.; Kaneko, S.; 
Yokoyama, H. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28055. (CONF-940445-5: 56. annual American power 
conference, Chicago, IL (United States), 25-27 Apr 1994). Order 
Number DE94010383. Source: OSTI; NTIS; GPO Dep. 
Westinghouse has deployed fully integrated, automatically con- 
trolled, packaged solid oxide fuel cell (SOFC) power generation 
systems in order to obtain useful customer feedback. Recently, 
Westinghouse has deployed 20 kW class natural gas fueled SOFC 
generator modules integrated into two 25 kW SOFC systems, the 
first with The UTILITIES, a Japanese consortium. The UTILITIES 
25 kW SOFC system is the focus of this paper. The unit was 
shipped to the Rokko Island Test Center for Advanced Energy Sys- 
tems (near Kobe, Japan) operated by Kansai Electric Power Co.; 
testing was initiated February 1992. Module A operated for 26014 
hours at an ave output 16.6 kW dec; final shutdown was induced by 
current stability problems with dissipator (restart not possible be- 
cause of damaged cells). Module B operated for 1579 hours at ave 
output 17.8 kWdc. The unit was damaged by operation at exces- 
sively high fuel utilization > 91%. It was rebuilt and returned to 
Rokko Island. This module B2 operated for 1843 hours on PNG; 
shutdown was cuased by air supply failure. After a new blower and 
motor were installed July 1993, the system was restarted August 5, 
1993 and operated continuously until November 10, 1993, when an 
automatic shutdown was induced as part of a MITI licensing in- 
spection. After restart, the unit passed 6000 hours of operation on 


desulfurized PNG on January 25, 1994. Westinghouse’s future 
plans are outlined. 


18904 (DOE/MC/29237-94/C0248) MCFC product develop- 
ment test. Kush, A.K.; Leo, AJ.; O'Shea, T.P. Fuel Cell 
Engineering Corp., Danbury, CT (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC29237. (CONF-930893-3: Joint contractors 
meeting on advanced turbine systems, fuel cells and coal-fired 





heat, Morgantown, WV (United States), 3-5 Aug 1993). Order 
Number DE94002005. Source: OSTI; NTIS; GPO Dep. 

The objective of the 2MW Santa Clara Demonstration Project is 
the demonstration of the direct carbonate fuel cell technology at full 
scale. Specific objectives of the project include the demonstration 
of advantages of the carbonate fuel cell power plant, such as high 
efficiency, low emissions, reactive power capability, and high relia- 
bility and availability. The project will also provide a design basis 
for pre-commercial power plants. 


18905 (DOE/PC/93219-T1) Novel carbon-ion fuel cells: 
Fourth quarterly technical progress report 1993. Cocks, F.H.; 
LaViers, H. Duke Univ., Durham, NC (United States). Dept. of Me- 
chanical Engineering and Materials Science. 30 Jan 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93219. Order Number DE94010716. Source: 
OSTI; NTIS; GPO Dep. 

Apparatuses are being constructed and supplies are being pro- 
cured. Results of DTA runs on CeCz and LaC> were inconclusive. 
Literature searches continue to yield positive results. 7 refs. 


18906 (NEDO-NP-9201) Demonstrative operation study re- 
lating to demonstration of new distributed power generation 
technology commercialization. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Mar 1993. 299p. 
(In Japanese). Order Number DE94768105. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Aiming at solving the problems relating to interconnection of dis- 
persed power sources such as fuel cells and the photovoltaic power 
generation with the commercial power system, tests are carried out 
using a demonstrative system. The paper reports the results. The 
system installs 300 kW of low-voltage interconnecting photovoltaic 
power generation systems of various capacities/usages, 900 kW of 
high-voltage interconnecting fuel cell power generation systems, 
and 33 kW of wind power generation systems, and is intercon- 
nected with an experimental simulated distribution line equivalent 
to 10 km. In fiscal 1992, a verification test on interconnection of 
fuel cells was carried out. As a result, it is confirmed that there are 
no variations causing the problem both in voltage and higher har- 
monics at high-voltage side, and little effects at low-voltage side. In 
tests on ground fault and short circuit of the distribution line, it is 
confirmed that it does not affect very much quality and relay work- 
ings of the conventional distribution line. It is verified that there is 
no occurrence of reverse charging nor large effects on the reclos- 
ing system at the time of reverse charging. 202 figs., 47 tabs. 


18907 (NEDO-NP-9202) Simulational analysis of system 
interconnection relating to demonstration of new distributed 
power generation technology commercialization. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 109p. (in Japanese). Order Number 
DE94768106. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
Aiming at smoothly introducing the fuel cell power generation and 
the photovoltaic power generation to the power distribution system, 
an analysis is made on voltage rise caused by reverse current 
from the distributed power source and the control effect, and over 
current at various types of failure, using ‘a system interconnection 
simulation program.’ As a result, interconnecting capacity is limited 
to below 15 kW in a three-phase three-wire system to suppress 
voltage rise of the low-voltage distribution line within 1%, and it can 
be limited up to 50 kW if measures such as reactive power control 
are taken at the small-size photovoltaic power generation side. In 
the high-voltage distribution line, the interconnecting capacity is lim- 
ited to approximately 20% of the feeder capacity at the residential 
area if suppressing the voltage rise within 1%, and if adding a func- 
tion to adjust reactive power to the distributed power source, the 
voltage rise can be suppressed regardless of the interconnecting 
capacity. Moreover, it is indicated that there are no effects on the 
fuel cell power generation system in the analysis of the over cur- 
rent at short circuit of the high-voltage distribution line and the over 
current at reclosing the commercial power source during the opera- 
tion of the fuel cell power generation system. 50 figs., 24 tabs. 
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18908 (NEDO-NP-9203) Analysis/evaluation of the issues 
on system interconnection relating to demonstration of new 
distributed power generation technology commercialization. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1993. 162p. (in Japanese). Order Number 
DE94768107. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports a study made in fiscal 1992 on the technical 
issues relating to the system interconnection of distributed power 
sources such as the fuel cell power generation system. In the 
study on simulation of the system interconnection, it is indicated 
that suppression of reactive power is effective for voltage increases 
of high- and low-voltage distribution lines caused by reverse cur- 
rent from the distributed power source. Moreover, it is found that 
there are seen no large influences of over current at ground fault/ 
short circuit of the high-voltage distribution line or at reclosing. In 
the demonstration test using test facilities where distributed power 
source like fuel cell/solar cell power generation systems is intercon- 
nected with a simulated distribution line, examination is made on 
voltage fluctuation, higher harmonics, and ground fault/short circuit 
in case of interconnecting, and behaviors of the system at reclos- 
ing and influences on the commercial power system in the case of 
no interconnecting. With respect to a technology to control the 
distributed power source, studies are made on what system turbu- 
lence phenomena such as service interruption, decrease in 
instantaneous voltage and momentary interruption should be con- 
sidered, and on restrictions. 61 figs., 43 tabs. 


18909 (TURKU-SFL-—D1) Theoretical and experimental 
study of air and hydrogen electrodes. Viitanen, M. Turku Univ. 
(Finland). Dept. of Applied Physics. 1993. 131p. KTM-NEMO Re- 
search Programme. Order Number DE94763308. Source: OSTI; 
NTIS. 

ISBN 951-29-0125-0. 

The purpose of this study was to develop mathematical models 
describing the performance of a porous air electrode and a metal 
hydride electrode for alkaline cells, and with the aid of the models 
to analyse and optimise the electrodes. The aim was also to de- 
velop a preparation method for manufacturing porous air electrodes 
and to find suitable materials for an air electrode with high perfor- 
mance. In the model the air electrode is assumed to consists of 
two layers, a hydrophobic gas-supplying layer and a partly 
hydrophilic reaction layer. The hydrophilic porous catalytic agglom- 
erates in the reaction layer are assumed to be cylindrical. The 
mathematical model takes into account the diffusion of oxygen in 
porous hydrophobic layer, the diffusion of dissolved oxygen, the 
electrochemical reaction and the ohmic potential drops in the 
electrolyte and in the electrode. By analysing the prepared air elec- 
trodes with the model we were able to estimate which properties of 
the electrode should be improved and which we should concentrate 
on in further development and research. The porous PTFE-bonded 
air electrodes were prepared by the so-called rolling method. Dif- 
ferent types and amounts of carbons and PTFE dispersions were 
tested and the effect of pretreatment of carbon powder and the 
filler particles was studied. Several different catalysts were also 
evaluated and the long term stability of the electrode was tested. 
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18910 (ANL/ESD/TM-62) The econometric submodels of 
the Energy Policy Socioeconomic Impact Model (EPSIM). But- 
ler, J.G.; Poyer, D.A. Argonne National Lab., IL (United States). 
Apr 1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94010998. Source: OSTI; NTIS; GPO Dep. 
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The Energy Policy Socioeconomic Impact Model (EPSIM) is an 
econometric simulation model that runs on IBM-compatible per- 
sonal computers. It can be used to assess the economic impact of 
energy policies and programs, such as utility rate designs and 
demand-side management programs, on various population 
groups, such as minority and low-income households. The econo- 
metric submodels that constitute the internal structure of EPSIM 
are described in detail. 


18911 (CONF-940625-3) Properties and applications of 
powder-filled evacuated-panel superinsulations. Yarbrough, 
D.W.; Kollie, T.G. Oak Ridge National Lab., TN (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 6. AIAA/ASME 
thermophysics and heat transfer conference; Colorado Springs, CO 
(United States); 20-23 Jun 1994. Order Number DE94009169. 
Source: OSTI; NTIS; GPO Dep. 

Powder-filled evacuated panel (PEP) superinsulations are made 
from fine powders enclosed in low permeability envelopes. These 
insulating panels have thermal resistances at 24°C and 25.4 mm 
of thickness that exceed 3.5 K-m?/W. PEP superinsulation has 
prospective applications in appliances, refrigerated transport, and 
manufactured homes. This paper contains a brief review of heat 
flow through powders, a presentation of thermal performance data 
obtained for evacuated powders, and a discussion of long-term 
performance. An economic evaluation of the use of PEPs as insu- 
lation for refrigerators is presented. 


18912 (DOE/CE/23810—-38E) Thermophysical properties of 
HFC-143a and HFC-152a: Quarterly report, 1 January-31 
March 1994. Haynes, W.M. (National Inst. of Standards and 
Technology, Boulder, CO (United States). Thermophysics Div.). Air- 
Conditioning and Refrigeration Technology Inst., Inc., Arlington, VA 
(United States); National inst. of Standards and Technology, Boul- 
der, CO (United States). Thermophysics Div. Apr 1994. 83p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Order Number DE94011018. Source: 
OSTI; NTIS; GPO Dep. 

Numerous fluids have been identified as promising alternative 
refrigerants, but much of the information needed to predict their be- 
havior as pure fluids and as components in mixture does not exist. 
In particular, reliable thermophysical properties data and models 
are needed to predict the performance of the new refrigerants in 
heating and cooling equipment and to design and optimize equip- 
ment to be reliable and energy efficient. The objective of this 
project is to provide highly accurate, selected thermophysical prop- 
erties data for refrigerants HFC-143a (CH3CF3) and HFC-152a 
(CH3CHF2) and to use these data to fit complex equations of state 
and detailed transport property models. The new data will fill gaps 
in the existing data sets and resolve problems and uncertainties 
that exist in and between the data sets. This report describes 
progress during the fourth quarter of this fifteen-month project, 
which was initiated on April 1, 1993. 


18913 (DOE/ER/60550-T3) Aerosol microphysics of indoor 
radon: Final report, [March 1, 1987-September 30, 1991]. Mar- 
low, W.H. Texas A and M Univ., College Station, TX (United 
States). Dept. of Nuclear Engineering. [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER60550. Order Number DE94011551. Source: OSTI; NTIS; 
GPO Dep. 

To determine the potential impact of airborne radioactivity on hu- 
man health, understanding is required of where in the aerosol size 
spectrum the radioactive daughter atoms of radon become located. 
Objective of this program is to contribute to the ability to account 
for airborne radioactivity associated with indoor aerosols via quanti- 
tative descriptions of the rates of interaction and growth for aerosol 
particles. Progress is reported in the following areas: aerosol elec- 
trical charging and radon daughter deposition, effects of SO. on 
218Po ion mobility spectrum, and aerosol and cluster coagulation. 


18914 (FVU-FU-93-15) Numerical simulation of the FVU 
sorption-compression heat pump. Bjurstroem, H. Fijaerrvaer- 
meutveckling FVU AB, Nykoeping (Sweden). Nov 1993. 29p. Order 
Number DE94763356. Source: OSTI; NTIS. 
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The adsorption-compression cycle developed at FVU has been 
simulated using the program ABS from ORNL. Computational re- 
sults are in fair agreement with experimental data. The parametric 
study did not reveal any extrema in COP or capacity. However, the 
results showed that these are sensitive to the pressure difference 
between absorber and desorber. Throttling the flow of solution re- 
turning to the desorber is an effective control of capacity, as was 
also found experimentally. The FVU cycle is actually a GAX cycle 
as part of the phase changes takes place in the recuperator: ex- 
panding its surface area could lead to increased temperature lifts. 
15 refs, 10 figs, 7 tabs 


18915 (KFK-5222) Electronic circuit for use in an analog 
circuit analysis program for the simulation of the temperature 
behaviour of a heating section. Rapp, W. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- 
und Fluiddynamik (IATF). Jan 1994. 30p. (In German). Order Num- 
ber DE94768975. Source: OSTI; NTIS (US Sales Only). 

A circuit simulating the temperature behavior of an object as a 
function of the heating or cooling energy supplied has been devel- 
oped for use in an analog electronic circuit analysis system. It was 
attempted to design this circuit in a descriptive manner without 
applying the methods of conventional control engineering. As is ev- 
ident from the comparison of the measured temperature behavior 
of a heated object and the initial function of the electronic simula- 
tion circuit, the curve properties are in good agreement. The circuit 
has been developed and applied within the framework of the "Elec- 
tronic Circuit Analysis Program” MICRO-CaplV of the Spectrum 
company with the objective of investigating and optimizing various 
control systems. (orig.) 


18916 (KTM/E-D-200) District heating consumption of 
buildings: Commercial buildings and renovated residential 
buildings. Juuso, H.; Asikainen, J.; Hakulinen, A.; Nuorkivi, A. 
Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1993. 105p. (In Finnish). Project KTM-436/881/83. Order Number 
DE94763289. Source: OSTI; NTIS. 

During 1990-1992 the behaviour of consumer heat load curves 
were measured and analyzed in Finland. Ekono Energy coordi- 
nated the measurement programme, analyzed and reported the 
results. The research project concentrated on the following sub- 
jects: Residential consumer's behaviour curves before and after 
the renovation of the consumer substation and additionally in some 
cases after the improvement of the thermal insulation of a house 
(1990-92); Domestic hot water consumption of residential houses 
based on one minute and one hour time steps; Seasonal and daily 
heat load curves of different kinds of supermarkets and shops. The 
results concerning the domestic hot water load showed that: The 
domestic hot water consumption has seasonal variations even 
though it does not serve any space heating equipment; The annual 
domestic hot water consumption represents about 40 % of the total 
domestic water consumption of a house; The domestic hot water 
heat exchangers in every case were too big, which has increased 
investment costs; Compared with old houses, the instantaneous 
peak load has reduced, because flow limiting devices have been 
installed in taps and showers and bathtubs have become rare. The 
results concerning the renovation of a substation indicated that: 
The difference of supply and return water temperatures increased 
significantly and the water flow decreased respectively, when the 
previous substation contained a domestic hot water accumulator; 
On the other hand, the renovation of a substation had no signifi- 
cant effect on the energy and the water temperature behaviour of a 
house, when the previous substation was also of modern type, 


18917 (LBL-34945) DOE-2 sample run book: Version 2.1E. 
Winkelmann, F.C. (Lawrence Berkeley Lab., CA (United States)); 
Birdsall, B.E.; Buhl, W.F.; Ellington, K.L.; Erdem, A.E.; Hirsch, J.J.; 
Gates, S. Lawrence Berkeley Lab., CA (United States); Hirsch 
(James J.) and Associates, Camarillo, CA (United States). Nov 
1993. 805p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94011216. Source: OSTI; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020; GPO Dep. 





The DOE-2 Sample Run Book shows inputs and outputs for a 
variety of building and system types. The samples start with a sim- 
ple structure and continue to a high-rise office building, a medical 
building, three small office buildings, a bar/lounge, a single-family 
residence, a small office building with daylighting, a single family 
residence with an attached sunspace, a “parameterized” building 
using input macros, and a metric input/output example. All of the 
samples use Chicago TRY weather. The main purpose of the Sam- 
ple Run Book is instructional. It shows the relationship of 
LOADS-SYSTEMS-PLANT-ECONOMICS inputs, displays various 
input styles, and illustrates many of the basic and advanced fea- 
tures of the program. Many of the sample runs are preceded by a 
sketch of the building showing its general appearance and the zon- 
ing used in the input. In some cases we also show a 3-D rendering 
of the building as produced by the program DrawBDL. Descriptive 
material has been added as comments in the input itself. We find 
that a number of users have loaded these samples onto their edit- 
ing systems and use them as “templates” for creating new inputs. 
Another way of using them would be to store various portions as 
files that can be read into the input using the ## include command, 
which is part of the Input Macro feature introduced in version DOE- 
2.ID. Note that the energy rate structures here are the same as in 
the DOE-2.ID samples, but have been rewritten using the new 
DOE-2.IE commands and keywords for ECONOMICS. The sam- 
ples contained in this report are the same as those found on the 
DOE-2 release files. However, the output numbers that appear 
here may differ slightly from those obtained from the release files. 
The output on the release files can be used as a check set to com- 
pare results on your computer. 


18918 (LBL-34946) DOE-2, BDL summary: Version 2.1E. 
Winkelmann, F.C. (Lawrence Berkeley Lab., CA (United States)); 
Birdsall, B.E.; Buhl, W.F.; Ellington, K.L.; Erdem, A.E.; Hirsch, J.J.; 
Gates, S. Lawrence Berkeley Lab., CA (United States). Nov 1993. 
139p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE94011217. 
Source: OSTI; NTIS (documentation only); ESTSC (complete soft- 
ware package), P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO 
Dep. 

This document contains summary information on all commands 
and keywords in the DOE-2 Building Description Language (BDL). 
It also contains supplementary tables and maps. The fundamentals 
of BDL are discussed in Chapter Il of the Reference Manual 
(2.1A); detailed descriptions of the commands and keywords sum- 
marized here can be found in the Reference Manual (2.1A) and in 
the Supplement (2.1E). 


18919 (LBL-34947) DOE-2 supplement: Version 2.1E. 
Winkelmann, F.C. (Lawrence Berkeley Lab., CA (United States)); 
Birdsall, B.E.; Buhl, W.F.; Ellington, K.L.; Erdem, A.E.; Hirsch, J.J.; 
Gates, S. Lawrence Berkeley Lab., CA (United States); Hirsch 
(James J.) and Associates, Camarillo, CA (United States). Nov 
1993. 851p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94011218. Source: OSTI; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020; GPO Dep. 

This publication updates the DOE-2 Supplement form version 
2.1D to version to 2.1E. It contains detailed discussions and in- 
structions for using the features and enhancements introduced into 
the 2.1B, 2.1C, 2.1D, and 2.1E versions of the program. The build- 
ing description section contains information on input functions in 
loads and systems, hourly report frequencies, saving files of hourly 
output for post processing, sharing hourly report data among pro- 
gram modules, the metric option, and input macros and general 
library features. The loads section contains information on sun- 
spaces, sunspace modeling, window management and solar 
radiation, daylighting, trombe walls, fixed shades, fins and over- 
hangs, shade schedules, self shades, heat distribution from lights, 
the Sherman-Grimsrud infiltrations method. terrain and height mod- 
ification to wind speed, floor multipliers and interior wall types, 
improved exterior infrared radiation loss calculation, improved out- 
side air film conductance calculation, window library, window 
frames, and switchable glazing. The systems section contains in- 
formation on energy end use and meters, powered induction units, 
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a packaged variable volume — variable temperature system, a resi- 
dential variable volume — variable temperature system, air source 
heat pump enhancements, water loop heat pump enhancements, 
variable speed electric heat pump, gas heat pumps, hot water 
heaters, evaporative cooling, total gas solid-desiccant systems, add 
on desiccant cooling, water cooled condensers, evaporative pre- 
coolers outside air economizer control, optimum fan start, heat 
recovery from refrigerated case work, night ventilation, baseboard 
heating, moisture balance calculations, a residential natural ventila- 
tion algorithm, improved cooling coil model, system sizing and 
independent cooling and heating sizing ratios. The plant section 
contains information on energy meters, gas fired absorption 
chillers, engine driven compressor chillers, and ice energy storage. 


18920 (LBL-35402) Improving the thermal performance of 
the US residential window stock. Brown, R.E.; Arasteh, D.K.; 
Eto, J.H. Lawrence Berkeley Lab., CA (United States). May 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-920828-30: American Council 
for an Energy-Efficient Economy (ACEEE) summer study on en- 
ergy efficiency in buildings, Pacific Grove, CA (United States), 30 
Aug - 5 sep 1992). Order Number DE94011906. Source: OSTI; 
NTIS; GPO Dep. 

Windows have typically been the least efficient thermal compo- 
nent in the residential envelope, but technology advances over the 
past decade have helped to dramatically improve the energy effi- 
ciency of window products. While the thermal performance of these 
advanced technology windows can be easily characterized for a 
particular building application, few precise estimates exist of their 
aggregate impact on national or regional energy use. Policy- 
makers, utilities, researchers and the fenestration industry must 
better understand these products’ ultimate conservation potential in 
order to determine the value of developing new products and initi- 
ating programs to accelerate their market acceptance. This paper 
presents a method to estimate the conservation potential of 
advanced window technologies, combining elements of two well- 
known modeling paradigms: supply curves of conserved energy 
and residential end-use forecasting. The unique features include: 
detailed descriptions of the housing stock by region and vintage, 
state-of-the-art thermal descriptions of window technologies, and 
incorporation of market effects to calculate achievable conservation 
potential and timing. We demonstrate the methodology by compar- 
ing, for all new houses built between 1990 and 2010, the 
conservation potential of very efficient, high R-value “superwin- 
dows” in the North Central federal region and spectrally-selective 
low-emissivity (moderate Revalue and solar transmittance) win- 
dows in California. 


18921 (LUTADL-TAA-3-1003) Desert buildings - a paramet- 
ric study on passive climatisation. Rosenlund, H. Lund Univ. 
(Sweden). Dept. of Architecture and Development Studies. 1993. 
84p. Order Number DE94763353. Source: OSTI; NTIS. 

The objective of this report is to find optimal solutions for passive 
climatisation of buildings in hot and arid regions, especially the 
desert areas of North Africa. Local building tradition as well as 
modern materials and techniques were studied. The thermal bal- 
ance of a typified building was examined as a parametric study 
with the aid of the DEROB program. Several hundred computer 
simulations were carried out in order to take all relevant parame- 
ters into account. Climate data from Ghardaia, Algeria, was used. 
It is found that the traditional type of building cannot meet the de- 
mands of comfort. Improvements like insulation, especially of the 
roof, a light outer colour, night ventilation in combination with inte- 
rior thermal storage capacity, and bigger windows towards the 
south are proposed. Today's passive buildings should also antici- 
pate demands for future active climatisation. 19 refs, 139 figs 


18922 (NEI-DK-1498) The Elgaard project: Energy-saving 
experiments. Lighting systems in barns. Gudbjerg, E.; Guul- 
Simonsen, F. De 13 Elselskaber, Horsens (Denmark); Statens 
Jordbrugstekniske Forsoeg, Horsens (Denmark). May 1993. 39p. 
(In Danish). Order Number DE94763279. Source: OSTI; NTIS. 
The survey is based on testing, on experience gathered from 
practice and on literature studies. Examinations of different ways of 
renovating illumination in units for pigs, cattle and poultry have 
shown that electricity savings of up to 40% could be achieved. The 
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profitability achieved through the renovations does not meet the 
farmer's demands, namely payback periods of max. 5 years. It is 
imperative that farmers and consultants are informed of the poten- 
tials of energy-efficient illuminations units. The level of illumination 
can be increased by 86% through illumination renovation including 
renewal of fluorescent tubes and installations of cardboard reflec- 
tors. Many farmers believe that artificial light promotes increase of 
production, but none of them know exactly to which extent illumina- 
tion is needed, nor which composition of illumination is required. 
Studies confirm the assertion that illumination has a promotes pro- 
duction but here the welfare of the livestock must be considered. 
Electricity consumption for lighting livestock buildings is estimated 
to increase, if the values for expedient illumination are observed. 
This can be avoided by the installation of energy-efficient illumina- 
tion. (AB) 


18923 (ORNL-6797) Refrigeration and air-conditioning 
technology workshop. Lewis, P.J.; Counce, D.M. (eds.). Oak 
Ridge National Lab., TN (United States). [1993]. 274p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (CONF-9306166—-: Oak Ridge National Laboratory 
(ORNL) refrigeration and air conditioning technology workshop, 
Breckenridge, CO (United States), 23-25 Jun 1993). Order Number 
DE94010813. Source: OSTI; NTIS; GPO Dep. 

The Alternative Fluorocarbon Environmental Acceptability Study 
(AFEAS), a consortium of fluorocarbon manufacturers, and the US 
Department of Energy (DOE) are collaborating on a project to 
evaluate the energy use and global warming impacts of CFC alter- 
natives. The goal of this project is to identify technologies that 
could replace the use of CFCs in refrigeration, heating, and air- 
conditioning equipment; to evaluate the direct impacts of chemical 
emissions on global warming; and to compile accurate estimates of 
energy use and, indirect CO2 emissions of substitute technologies. 
The first phase of this work focused on alternatives that could be 
commercialized before the year 2000. The second phase of the 
project is examining not-in-kind and next-generation technologies 
that could be developed to replace CFCs, HCFCs, and HFCs over 
a longer period. As part of this effort, Oak Ridge National Labora- 
tory hed a workshop on June 23-25, 1993. The preliminary 
agenda covered a broad range of alternative technologies and at 
least one speaker was invited to make a brief presentation at the 
workshop on each technology. Some of the invited speakers were 
unable to participate, and in a few cases other experts could not 
be identified. As a result, those technologies were not represented 
at the workshop. Each speaker was asked to prepare a five to 
seven page paper addressing six key issues concerning the tech- 
nology he/she is developing. These points are listed in the sidebar. 
Each expert also spoke for 20 to 25 minutes at the workshop and 
answered questions from the other participants concerning the 
presentation and area of expertise. The primary goal of the presen- 
tations and discussions was to identify the developmental state of 
the technology and to obtain comparable data on system efficien- 
cies. Individual papers are indexed separately. 


18924 (ORNL/CON-328) Description of the Weatherization 
Assistance Program in larger multifamily buildings for Pro- 
gram Year 1989. MacDonald, J.M. Oak Ridge National Lab., TN 
(United States). Apr 1993. 68p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94010399. Source: OSTI; NTIS; GPO Dep. 

The efforts of the US Department of Energy (DOE) Weatheriza- 
tion Assistance Program (the Program) in larger multifamily 
buildings were examined for Program Year 1989. The results show 
that about 20,000 dwellings in these multifamily buildings were 
served under the Program that year. This is 9% of the total number 
of units served nationally, while costs were 7% of total national 
costs. High levels of activity in larger multifamily buildings were re- 
ported for some States, with New York accounting for half of all the 
residences treated. Owner investment is an important strategy in 
New York for improving their efforts. A wide range of measures 
was installed, but the materials costs for the measures are domi- 
nated by the cost of windows (80% of the total for that year). 
Where the whole building was treated, $561 was invested per unit, 
while for partial-building work the total invested was $417. The en- 
ergy savings and cost effectiveness of the Program were not 
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estimated, because energy use and cost data adequate for devel- 
oping such estimates could not be obtained. 


18925 (ORNL/FTR-4906) Travel to the Netherlands for the 
international Energy Agency's Heat Pump Centre Promotion 
Task Force meeting: Foreign trip report, January 28—February 
5, 1994. Voss, M.K. Oak Ridge National Lab., TN (United States). 
17 Feb 1994. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94007406. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler, serving as a delegate from the United States Ad- 
vance Heat Pump National Team, participated in the activities of 
the first Promotion Task Force meeting. Highlights of this meeting 
included assessment of the promotional needs of the various mem- 
ber nations and means of addressing these needs through 
collaboration with the International Energy Agency's Heat Pump 
Centre. The traveler also participated in briefings on the adminis- 
trative operations and current promotional activities of the 
International Energy Agency’s Heat Pump Centre and Center for 
the Analysis and Dissemination of Demonstrated Energy Technol- 
ogy Annex | — Energy Efficiency. 


18926 (PNL-8969-Vol.3) Cape Canaveral Air Force Station 
integrated resource assessment: Volume 3, Resource assess- 
ment. Sandusky, W.F.; Eichman, C.J.; King, D.A.; McMordie, K.L.; 
Parker, S.A.; Shankle, S.A.; Wahistrom, R.R. Pacific Northwest 
Lab., Richland, WA (United States). Mar 1994. 183p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94011220. Source: OSTI; NTIS; 
GPO Dep. 

The U.S. Air Force (USAF) has tasked the Pacific Northwest 
Laboratory (PNL) in support of the U.S. Department of Energy 
(DOE) Federal Energy Management Program (FEMP), to identify, 
evaluate, and assist in acquiring all cost-effective energy projects 
at Cape Canaveral Air Force Station (AFS). Projects considered 
can be either in the form of energy management or energy conser- 
vation. The overall efforts of this task are based on a model 
program PNL is designing to support energy-use decisions in the 
federal sector. This report provides the results of the fossil fuel and 
electric energy resource opportunity (ERO) assessments performed 
by PNL at Cape Canaveral AFS, which is located approximately 10 
miles north of Cocoa Beach, Florida. It is a companion report to 
Volume 1: Executive Summary and Volume 2: Baseline Detail. The 
results of the analyses of EROs are presented in 11 common en- 
ergy end-use categories (e.g., boilers and furnaces, service hot 
water, and building lighting). A narrative description of each ERO is 
provided, including information on the installed cost, energy and 
dollar savings, impacts on operations and maintenance (O&M), 
and, when applicable, a discussion of energy supply and demand, 
energy security, and environmental issues. Descriptions of the 
evaluation methodologies and technical and cost assumptions are 
also provided for each ERO. Summary tables present the cost- 
effectiveness of energy end-use equipment before and after the im- 
plementation of each ERO and present the results of the life-cycle 
cost (LCC) analysis, indicating the net present value (NPV) and 
savings-to-investment ratio (SIR) of each ERO. 


18927 (PNL-9341) Fiscal Year 1993 annual report for the 
Bubble Membrane Radiator Project. Guenther, R.J.; Pauley, 
K.A.; Antoniak, Z.|.; Sambrook, J.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Feb 1994. 139p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010752. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the activities conducted on the Bubble 
Membrane Radiator (BMR) Project during Fiscal Year (FY) 1993 at 
the Pacific Northwest Laboratory (PNL) in Richland, Washington. 
Funding for this work has been provided by the National Aeronau- 
tics and Space Administration (NASA), Lyndon B. Johnson Space 
Center (JSC), Crew and Thermal Sciences Division. The BMR 
Project was initiated at PNL in March 1988 to continue develop- 
ment of promising thermal management concepts for space 
applications. In FY 1992 work was refocused from the BMR to fab- 
rication and testing of ultralight fabric reflux tubes (UFRT) because 
of progress in this area and the desire to incorporate this concept 





in thermal management for a lunar colony. Development, optimiza- 
tion, and testing of UFRTs continued in FY 1993 under five tasks. 
Task B, Radiative Properties, and Task D, Development of Tough 
Metal UFRT Technology, were initiated in FY 1992 and completed 
this year. Three additional tasks were initiated: Task 1, Fabricate 
Tubes; Task 2, Heat Transfer Optimization; and Task 3, Analyses 
Follow-On. A summary of the activities under these tasks and con- 
clusions are provided below. 


18928 (PNL-SA-23880) Field evaluation of gas engine 
driven rooftop air-conditioning equipment at the Willow Grove 
(PA) Naval Air Station. Armstrong, P.R.; Katipamula, S.; Conover, 
D.R. Pacific Northwest Lab., Richland, WA (United States). Mar 
1994. 15p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9403112-1: 1994 energy and environmental management 
conference, Tysons Corner, VA (United States), 9 Mar - 10 sep 
1994). Order Number DE94011237. Source: OSTI; NTIS; GPO 
Dep. 

The federal government is the largest single energy consumer in 
the United States with consumption of nearly 1.5 quad/yr (| quad = 
10'5 Btu) and cost valued at nearly $10 billion annually. The U.S. 
Department of Energy’s (DOE) Federal Energy Management 
Program (FEMP) supports efforts to reduce energy use and associ- 
ated expenditures within the federal sector. One such effort, the 
New Technology Demonstration Program, seeks to evaluate new 
energy saving U.S. technologies and secure their more timely 
adoption by the federal government. Through the results of a New 
Technology Demonstration, federal agency decision makers can 
receive more “hands on” information with which to validate the de- 
cision to utilize a new technology in their facilities. Energy-saving 
technologies regularly emerge in the marketplace. This program 
seeks to identify those technologies, determine which have the 
broadest application for the federal sector, and then shorten the 
deployment time for those that prove beneficial to the federal mar- 
ket. Recent initiatives within the federal government have focused 
on the use of natural gas for both economic and environmental 
reasons. It is therefore fitting that one technology area selected for 
evaluation through the program should be natural gas engine 
driven cooling equipment. This paper reports on the field perfor- 
mance evaluation of a new U.S. cooling technology that has been 
installed for the first time at a federal facility. The demonstration 
and evaluation were made possible by cooperation of the U.S. De- 
partment of Energy Federal Energy Management Program, the 
American Gas Cooling, Center (AGCC), Philadelphia Electric Com- 
pany (PECO Energy), Thermo King Corporation (TK), and the 
Naval Air Station at Willow Grove (NASWG). 


18929 (TKK-S/SLV-10) Lighting objectives and demands of 
future buildings. Halonen, L.; Eloholma, M.; Lehtovaara, J. World 
Energy Conference, Helsinki (Finland). Finnish National Commit- 
tee. 1993. 25p. Order Number DE94763321. Source: OSTI; NTIS. 

Published in Finnish as the report TKK-S/SLV-9. 

The objective of the research was to find out the utility and de- 
fects of the present lighting recommendations. One specific aim 
was to find how the present recommendations take into account 
the lighting demands of older and partially sighted people. A pri- 
mary objective of the research was to find out how luminances 
instead of illuminances could be used as a basis for lighting as- 
sessment and lighting recommendations. The application of visual 
performance in lighting dimensioning was also studied. Experimen- 
tal measurements were carried out to examine the effects of 
luminance and light spectrum on visual acuity. Young normally 
sighted, older people and partially sighted subjects participated in 
the measurements. The results show that there were no significant 
changes in visual acuity between luminance levels that are nor- 
mally used in office environments. For the partially sighted, the 
enlarging of the target size seems to be much more important than 
the luminance in order to achieve good visual performance. The 
light spectrum did not have any significant effects on visual acuity. 
The present lighting recommendations in Finland are primarily 
based on the CIE visual performance model. The problem in apply- 
ing the CIE model in practice has been the complexity of the 
model. On the basis of the visual acuity measurements, a three- 
dimensional visual acuity model has been developed which predicts 
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visual acuity on the function of luminance, target contrast and ob- 
server age. Compared to visual performance models, the much 
simpler visual acuity model might be used to evaluate the effects of 
luminance, contrast and observer age on visual performance. 


18930 (TKK-S/SLV—14) Effects of lighting and task parame- 
ters on visual acuity and performance. Halonen, L. World 
Energy Conference, Helsinki (Finland). Finnish National Committee. 
1993. 169p. Order Number DE94763304. Source: OSTI; NTIS. 

KTM-LVIS-2000 Research Programme. 

Lighting and task parameters and their effects on visual acuity 
and visual performance are dealt with. The parameters studied are 
target contrast, target size and subject’s age; and also adaptation 
luminance, luminance ratio between task and its surrounding and 
temporal change in luminances are studied. Experiments were car- 
ried out to examine the effects of luminance and light spectrum on 
visual acuity. Young normally sighted, older and low vision people 
participated in the measurements. In the young and older subject 
groups the visual acuity remained unchanged at contrasts 0.93 and 
0.63 at the luminance range of 15-630 cd/m2. The results show 
that at contrasts 0.03-0.93 young and older subjects’ visual acuity 
remained unchanged in the luminance range of 105-630 cd/mo. In 
the low vision group, the changes in luminances between 25-860 
cd/m. did not have significant effects on visual acuity measured at 
high contrast 0.93, at low contrast, slight individual changes were 
found. The colour temperature of the light sources was altered be- 
tween 2900-9500 K in the experiment. In the groups of the older, 
young and low vision subjects the light spectrum did not have sig- 
nificant effects on visual acuity, except for two retinitis pigmentosa 
subjects. On the basis of the visual acuity experiments, a three di- 
mensional visual acuity model (VA-HUT) has been developed. The 
model predicts visual acuity as a function of luminance, target con- 
trast and observer age. On the basis of visual acuity experiments 
visual acuity reserve values have been calculated for different text 
sizes, 


18931 (VTT-ETRR-26) Object-oriented energy economic 
and HVAC design software. Talonpoika, R. (Technical Research 
Centre of Finland, Espoo (Finland). Lab. of Urban Planning and 
Building Design); Bjoerk, B.C.; Heikkinen, L.; Liukkonen, K.; Rissa- 
nen, H. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Building Materials Lab. 1993. 101p. Project KTM-300/881/87. Order 
Number DE94763294. Source: OSTI; NTIS. 

ETRR Research Programme. 

The objective of this project was to test the use of object ori- 
ented data structuring methods (building product models) as a 
means of integrating CAD applications and dimensioning software 
for HVAC design. The application area of the prototype developed 
in the project was the design and dimensioning of a radiator net- 
work. The project was part of the Finnish ETRR research program 
(Energy-efficient buildings and building components). The project 
also participated in the COMBINE project (Computer Models for 
the Building Industry in Europe), which was part of the large EC- 
funded JOULE programme. The objective of the EC’s COMBINE 
project was to develop the computer-aided energy economic and 
HVAC design of buildings. In the first phase of COMBINE six sepa- 
rate prototype applications from different countries were integrated 
through an aspect product model for energy-conscious building de- 
sign. This product model was formalised using the EXPRESS data 
definition language, which has been developed and used within the 
international STEP standardisation work on product data The data 
exchange between the six applications was carried out in the form 
of STEP physical files. Data definition and data exchange methods 
of the international STEP standardisation work and the national 
OOCAD project were tested with the prototype application. The in- 
ternal data exchange was handled using a data exchange format 
developed earlier in the OOCAD project at VTT (the OXF-format). 
The CAD (Auto CAD) module of the OOCAD was also utilised. For 
communication with the other applications the OXF-files were con- 
verted to STEP-files and vice versa. 


18932 (VTT-ETRR-28) improving the thermal insulation of 

windows. Hemmilae, K. Valtion Teknillinen Tutkimuskeskus, Espoo 

(Finland). Building Materials Lab. 1993. 43p. Project KTM- 

300/881/87. Order Number DE94763295. Source: OSTI; NTIS. 
ETRR Research Programme. 
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Possibilities of improving the thermal insulation of existing win- 
dows were examined on the basis of calculations done with the aid 
of computer programs WINDOW and FRAME. The U-value of cur- 
rent three-pane windows is roughly 1.7 W/m*K. For wooden 
windows it is slightly smaller than the above value and for plastic 
windows slightly greater. In wooden windows the light opening has 
the worst thermal insulation and thus there has been little need to 
develop the frame and the sash. Using a glazing with a low U- 
value is unprofitable if the U-value of the frame and sash is not 
lowered simultaneously. It is easy lower the U-value of a window to 
1.2 W/m?K by changing the glass, but lowering it to 0.8 W/m?K 
would need major development of frames and sashes. It is now 
possible to buy three-pane sealed glazing unit with U-values at the 
centre of the glazing of about 0.7 W/mK. However, use of these 
glazings requires substantial changes to the frames and case- 
ments. The spacers of sealed glazing units also need 
improvements. Heat loss at the edge of a sealed glazing unit is es- 
pecially high in fixed windows and in windows with one sash when 
an aluminium spacer is used. The difference in the mean u-value 
of a 1200 mm * 1200 mm fixed window can be as high as 25 % 
when an aluminium spacer is used instead of a silicone spacer, if 
the u-value at the centre of a glazing is 0.62 W/m*K. The U-value 
of the windows manufactured for the study was measured and 
computed with the programs that had been obtained. The com- 
puted and measured values differed from each other by less than 
5 %, which is smaller than the accuracy of the measurement. The 
U-value of the windows developed was 0.7 ...1.3 W/m?K. 


18933 (VTT/LVIS2000—-15) Energy and environmental as- 
pects in building construction: Joint seminar of the LVIS-2000 
and ETRR research programmes. Kohonen, R.; Naeraekkae, S. 
(eds.). Technical Research Centre of Finland, Espoo (Finland). 
Lab. of Heating and Ventilation. 1992. 106p. (in Finnish, English). 
(CONF-9209459-: 1992 Joint seminar of the LVIS-2000 and ETRR 
research programmes, Espoo (Finland), 23 Sep 1992). Order Num- 
ber DE94763324. Source: OSTI; NTIS. 

A joint seminar was arranged by ETRR or ’Energy-efficient build- 
ings and building components’ and LVIS or ‘Future building 
services’. The main topics of the seminar included environmental 
and energy conservation aspects in building construction; Concepts 
of industrial house building; Energy conservation and ventilation 
solutions in residential buildings; The prototype METOP for low en- 
ergy office buildings and development of other model solutions and 
programs. 


18934 (VTT/LVIS2000—15, pp. 7-16) ‘Europa-Huis’ for the 
nineties. Weber, J. Technical Research Centre of Finland, Espoo 
(Finland). Lab. of Heating and Ventilation. 1992. (CONF-9209459-: 
1992 Joint seminar of the LVIS-2000 and ETRR_ research 
programmes, Espoo (Finland), 23 Sep 1992). In Energy and envi- 
ronmental aspects in building construction: Joint seminar of the 
LVIS-2000 and ETRR research programmes. 106p. Order Number 
DE94763324. Source: OSTI; NTIS. 

The exchange of experience, to improve the quality of housing 
with the same resources or less. ‘to realise user and site-specific 
residential building projects in several European countries on the 
basis of common and uniform design rules to be established, gain- 
ing experience with each other's building methods, building 
technology and applications of materials, for the purpose of arriving 
at interchangeability of each other's ‘strengths’, where the techno- 
logical and organisational knowhow of the participating countries 
will find optimum use in raising the quality of future European 
dwellings without price increase’ This study is based on the follow- 
ing publications: - The regulations for residential building and 
dimensional coordination - The 'SAR’ (foundation of architectural 
research) principles - The ‘Open Bouwen’ (Open-planning con- 
Struction) principles - Study: Models of structures, Enschede - 
Study: Comparison of ’Suggestions and regulations’ for residential 
building in Germany and The Netherlands, together with their ef- 
fects on construction costs. - Some current Finnish requirements 
for getting state housing loan (ARAVA) and for controlling the costs 
and quality of housing in Helsinki city (HITAS). This study includes 
a few essential additional requirements and proposals for specific 
design rules in order to obviate the latter. In the scope of - the re- 
spect of the ecological balance - the existing natural and cultural 
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environment - serving energy by producing and using buildings - 
the site-specific requirements - the individual and collective-needs 
of the users - a high esthetic quality will start a 1000 housing units 
pilot project in Hamburg/Germany. 


18935 (VTT-PUB-162) Conduction of heat through slabs 
and walls: A differential-ditference approach for design, en- 
ergy analysis and building automation applications. Pakanen, 
J. (Technical Research Centre of Finland, Oulu (Finland). Building 
Technology). Technical Research Centre of Finland, Espoo (Fin- 
land); Oulu Univ. (Finland). 1994. 80p. Order Number 
DE94763319. Source: OSTI; NTIS. 

Modelling thermal behaviour of buildings needs effective tools 
when conduction of heat through slabs or walls is computed. This 
paper presents a novel method for those applications. The method 
is based on differential equation of heat conduction modified to a 
differential-difference equation with continuous space variable and 
discretized time variable. The solution differs from conventional 
differential-difference solutions due to the time derivative concept 
and backward propagation principle. In this paper, one-dimensional 
problems are examined in semi-infinite, one- and multi-layer envi- 
ronment. Solutions are presented with the aid of past values of 
temperature and boundary functions. Coefficients of each time step 
are calculated recursively. Because differential-difference solutions 
are partly numerical, better accuracy is achieved by analytical 
methods, like the pulse transfer method. However, in a multi-layer 
environment the latter turns out to be more complicated, since a lot 
of transcendental equations must be solved for computing numeri- 
cal results, contrary to the new method. The new method is also 
compared with numerical solutions choosing an explicit method as 
a typical representative. The results show that in most cases better 
accuracy is achieved with the differential-difference method when 
time steps of both methods are equal. In addition, the new method 
needs no nodal points inside the slab during computation of tem- 
peratures. Thus, time steps need not be adjusted according to thin 
layers of the wall, which makes the new method faster in multi- 
layer environment. The differential-difference method is also 
inherently stable, which is not true for all numerical methods. 


18936 (VTT-SYMP-139) Future buildings innovative low- 
energy concepts. Sarja, A. (Technical Research Centre of 
Finland, Espoo (Finland). Lab. of Structural Engineering); Lau- 
tanala, M. (eds.). Technical Research Centre of Finland, Espoo 
(Finland). 1993. 206p. (CONF-9309368-: Workshop on future 
buildings innovative low-energy concepts, Espoo (Finland), 1-3 Sep 
1993). Order Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

In September 1 to 3, 1992, 27 invited researchers and special- 
ists from 10 countries collected at the Technical Research Centre 
of Finland (VTT), in Espoo: to report on the latest results and ex- 
periences, to identify future needs of research and development 
and to create new ideas, research projects and to define the is- 
sues of future buildings and proposals for IEA annexes or task. 
The workshop dealt with the innovative low-energy building con- 
cepts, where the integral development of the advanced structural 
and installation systems and their interaction was weighted. 


18937 (VTT-SYMP-—139, pp. 19-26) Need for multiple crite- 
ria decision techniques for evaluating low-energy concepts. 
Cauberg, J.J.M. (Cauberg-Huygen Raadgevende Ingenieur, Maas- 
tricht (Netherlands)). Technical Research Centre of Finland, Espoo 
(Finland). 1993. (CONF-9309368—: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
In Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Further reduction of the energy consumption requires an integral 
approach to the energy aspect in the built environment. The possi- 
bilities of energy conservation are greater, if the boundaries within 
the built environment system are broadened. This involves the inte- 
gration between hard and soft data disciplinary systems. At present 
adequate methods integrating various alternative solutions are 
lacking. Evaluating the applicability of multiple criteria decision 
making techniques for this purpose, is proposed. 





18938 (VTT-SYMP-139, pp. 27-66) Architectural design for 
local conditions. Kristinsson, J. (Delft Univ. of Technology, Deven- 
ter (Netherlands)). Technical Research Centre of Finland, Espoo 
(Finland). 1993. (CONF-9309368—: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
In Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OST]; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Traditionally architects are working from outside to inside: A 
building has to be good-looking in three dimensions, a building has 
to be mechanically right. What comes next are, in the correct prior- 
ity: installations, routing and various other items. Integral design 
has as its point of departure the ecology and it plans in priorities 
from inside to outside: A building should be a good physical envi- 
ronment and its starting point should be a 0 (zero)-option of fossil 
energy. Integral design aims at making the building a third skin of 
users, installations and building materials, so that it makes up an 
entity with a location and its corresponding climate. Following this 
are functional design, strength, stability and various other items, 
seen against the backdrop of a long and functional life span. On a 
micro and macro scale, this design strategy results in less 
pressure on the environment and the usage in all stadia - in the in- 
frastructure, the building phase, the usage phase and in case of 
replacement. Building takes place within the technical anthro- 
pogenic component of our ecological system - we will get used to it. 


18939 (VTT-SYMP-139, pp. 67-82) Design for manufacture 
of energy efficient housing in the 21st century. Kellett, R. (Ore- 
gon Univ., Portland, OR (United States). Center for Housing 
Innovation. School of Architecture and Allied Arts). Technical 
Research Centre of Finland, Espoo (Finland). 1993. (CONF- 
9309368—-: Workshop on future buildings innovative low-energy 
concepts, Espoo (Finland), 1-3 Sep 1993). In Future buildings in- 
novative low-energy concepts. 206p. Order Number DE94763318. 
Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

This paper presents work in progress in 'Design for Energy 
Efficiency’, one of fifteen task areas within the United States De- 
partment of Energy sponsored Energy Efficient industrialized 
Housing (EEIH) research program. In this task area, the design, 
engineering and manufacturing disciplines of the program seek to 
generate an agenda of energy related research and development 
priorities from visions of industrialized housing systems for the year 
2030. Of the several housing and energy demand scenarios ex- 
plored, this paper illustrates one - a low cost concrete panel system 
for housing at multi-family densities in hot arid, cooling dominated 
climates (Arizona). This particular scenario explores the opportunity 
of industrialized technologies to passively condition housing in this 
context. Aspects of both the long term vision - as system perfor- 
mance specifications, and the short term research priorities - as a 
roster of proposed research activities, are presented. 


18940 (VTT-SYMP-—139, pp. 83-93) New modeis for low- 
energy building concepts. Moltke, |. (Danish Technological 
Institute, Taastrup (Denmark)). Technical Research Centre of Fin- 
land, Espoo (Finland). 1993. (CONF-9309368-: Workshop on 
future buildings innovative low-energy concepts, Espoo (Finland), 
1-3 Sep 1993). In Future buildings innovative low-energy concepts. 
206p. Order Number DE94763318. Source: OSTI; NTIS. 
Organized in cooperation with IEA: Future Buildings Forum. 
Using the title innovative low energy concepts for year 2025’ al- 
lows for products and production methods that differ from what we 
know today. The energy aspects are well known to this working 
group which is why we focus on all other aspects relating to imple- 
mentation of low-energy building in the future. We of course start 
off with the well known situation of today, but there is no point in 
extrapolating without knowing the motive powers. We need to look 
into fundamental concepts such as needs and quality. We must 
also make use of tools like Design as message, message as de- 
sign concept’. Technology without thought for man and his basic 
needs is barren, and there are many aspects of the technological 
inertia that are not about technology itself. We will analyze the 
need for development and the process of development necessary 
to make the best possible use of know-how available from other 
fields. We must develop productivity in order to give the citizen of 
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the future economic opportunity to purchase the house of the fu- 
ture. Conclusively DTI’s exhibition house villa VISION will visualize 
building of the future. 


18941 (VTT-SYMP-139, pp. 94-104) A system approach to 
energy-efficient buildings. Kohonen, R. (Technical Research 
Centre of Finland, Espoo (Finland). Lab. of Heating and Ventila- 
tion). Technical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368-: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

The buildings of the future are expected to provide flexibility for 
making changes in their functions, i.e. in the mode and purpose of 
the use, and for energy retrofitting. For Building Energy and Au- 
tomation Systems (BE AS:s) this requirement means the possibility 
of supplementing and improving the performance level of systems 
through, for instance, innovative cooling systems or of heating sys- 
tems through introducing advanced heating technologies like hybrid 
heating systems. In many cases more than a half of the energy 
consumption of buildings is used by HVAC Systems. Therefore in 
this paper the main emphasis is put on the problems with Building 
Energy and Automation Systems (BEAS). A key problem in the 
construction of HVAC systems is the equipment-centric thinking in 
different stages of construction. The starting point of the realisation 
of BEAS:s should be the identification of needs of the users or 
more generally the needs of different interest groups, i.e. what kind 
of services the interest groups do really expect from the building 
and its BEA Systems. A BEA system is an assembly of compo- 
nents that are functionally compatible. Functional performance 
requirements are put to the system and the technical performance 
requirements to the components. Functional parts of a building ser- 
vice system are: man machine interface, room device, distribution/ 
transfer network, energy supply/generation/storage unit, control and 
operation unit. Correspondingly, the services are healthy living or 
working environment, availability of electricity, etc. A system theory 
and a general definition mode! are necessary in evaluating the 
quality/performance criteria of BEA Systems. 


18942 (VTT-SYMP-139, pp. 105-114) The self-sufficient so- 
lar house Freiburg. Stahl, W. (Fraunhofer-institut fuer Solare 
Energiesysteme, Freiburg (Germany)); Voss, K.; Goetzberger, A. 
Technical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368—: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

The Fraunhofer Institute for Solar Energy Systems has built a 
completely Self-Sufficient Solar House (SSSH) in Freiburg, Ger- 
many. The entire energy demand for heating, domestic hot water, 
electricity and cooking is supplied by the sun. The combination of 
highly efficient solar systems with conventional means to save en- 
ergy is the key to the successful operation of the house. Seasonal 
energy storage is accomplished by electrolysis of water and pres- 
surized storage of hydrogen and oxygen. The energy for electricity 
and hydrogen generation is supplied by solar cells. Hydrogen can 
be reconverted to electricity with a fuel cell or used for cooking. It 
also serves as a back-up for low temperature heat. There are pro- 
visions for short term storage of electricity and optimal routing of 
energy. The SSSH is occupied by a family. An intensive measure- 
ment program is being carried out. The data are used for the 
validation of the dynamic simulation calculations, which formed the 
basis for planning the SSSH. 


18943 (VTT-SYMP-139, pp. 115-116) Energy conversion 
and storage processes for zero-energy residential buildings. 
Lund, P. (Helsinki Univ. of Technology, Otaniemi (Finland). Dept. of 
Technical Physics). Technical Research Centre of Finland, Espoo 
(Finland). 1993. (CONF-9309368—: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
In Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OSTI; NTIS. 
Organized in cooperation with IEA: Future Buildings Forum. 
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Short communication RESIDENTIAL BUILDINGS/energy conver- 
sion; RESIDENTIAL BUILDINGS/energy storage; SOLAR 
ENERGY; ENERGY CONSERVATION; ENERGY DEMAND; CLI- 
MATES 


18944 (VTT-SYMP-139, pp. 117-123) An experimental 
building with new technical systems. Laine, J. (Technical Re- 
search Centre of Finland, Espoo (Finland). Lab. of Heating and 
Ventilation). Technical Research Centre of Finland, Espoo (Fin- 
land). 1993. (CONF-9309368-: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
in Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

A prototype of a low cost, low energy office building was built us- 
ing a new Finnish component system building technology. Thanks 
to the energy efficient windows, the thermal insulation of the build- 
ing envelope and the demand-controlled variable outdoor air flow 
HVAC system with heat recovery and energy-storing structures, the 
need for heating and cooling energy has been reduced to such a 
level that a low energy office can be cooled with outdoor air and 
with the aid of a heat recovery device. The building is kept warm 
with the support of its own operations almost throughout the year. 
It is possible to arrange a good individual indoor climate in this way 
almost without any purchased heating or cooling energy. There is 
need for heating only during the coldest but short periods in the 
night and during the weekends. Even during the summer heat peri- 


ods, cooling energy produced by refrigerators operating on CFC is 
not needed. 


18945 (VTT-SYMP-139, pp. 124-129) Environmentally or- 
ented materials technology. Saarimaa, J. (Technical Research 
Centre of Finland, Espoo (Finland). Building Materials Lab.). Tech- 
nical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368-: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Environmental aspects will be a major criteria when materials are 
selected in buildings. This requires a comprehensive approach in 
which the total life cycle of materials is considered. The paper 
discusses the various phases of the life cycle as well as the chal- 
lenges for future materials technology. Environmentally oriented 
materials technology requires additional consideration on factors 
like the effective use of material resources, durable materials, de- 
velopment of production technologies which use efficiently energy 
and pollute the environment to a lesser degree than before. The 
emission of harmful substances into indoor air in buildings should 
be reduced. Recycling of materials and adaptability to do it are 
also important for future materials. Building materials technology 
should also make use of industrial byproducts in order to minimise 
pollution by various kinds of wastes. The development of new 
environmentally conscious materials technology needs a lot of de- 
velopment and research work. The goals may only be achieved by 
close and intensive international co-operation. 


18946 (VTT-SYMP-139, pp. 130-141) Ecolonia. Berns, W. 
(Novem, Netherlands Agency for Energy and the Environment, Sit- 
tard (Netherlands)). Technical Research Centre of Finland, Espoo 
(Finland). 1993. (CONF-9309368-: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
In Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Anyone wishing to build now in an energy-saving and 
environmentally-conscious way must be aware of what is and is 
not possible. Novem, The Netherlands agency for energy and the 
environment, in collaboration with the government and the Building 
Fund Dutch Municipalities, therefore took the initiative of setting up 
a demonstration project for energy-saving and environmentally- 
conscious building and living. The project was given the name 
Ecolonia. Following selection, nine architects were given the task 
of designing a number of dwellings to fit in with the objectives of 
Ecolonia and the urban development plan. The guiding principles 
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governing the extra attention which had to be focused on energy- 
saving and environmentally-conscious measures were the following 
three policy lines from the National Environmental Policy Plan 
(NEPP): 1. Energy Conservation. 2. Integrated Chain Management. 
3. Quality Improvement. Each policy line was subdivided into three 
specific areas of concern. In addition to an identical basic pro- 
gramme of requirements, each architect was given the task of 
focusing extra attention in his design on one of these sub-themes. 
Ecolonia is a demonstration project, and is not a trial ground for 
experiments. But after the demonstration aspect of Ecolonia 
elapses we have to find ways to reduce the energy for building and 
living to (almost) zero. Because energy-use for heating and warm 
water can be much reduced, the embodied energy of the building 
materials and the energy use for electric appliances become more 
important. And there are already some possibilities. 


18947 (VTT-SYMP-—139, pp. 142-147) Transparent insulation 
materials in active and passive solar heating. Peuportier, B. 
(Ecole Nationale Superieure des Mines, Paris (France). Centre 
d’Energetique). Technical Research Centre of Finland, Espoo (Fin- 
land). 1993. (CONF-9309368-: Workshop on future buildings 
innovative low-energy concepts, Espoo (Finland), 1-3 Sep 1993). 
In Future buildings innovative low-energy concepts. 206p. Order 
Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Six houses have been built in the east of France, in order to 
demonstrate the application possibilities of transparent insulation 
components in both active and passive configurations. The com- 
puter software COMFIE has been used to simulate various designs 
and materials. The project is monitored and the measurements are 
accessible through a phone network. The thermal comfort will be 
studied this summer and the measurements obtained during the 
next heating season will provide an evaluation of the thermal per- 
formance. 


18948 (VTT-SYMP-139, pp. 148-155) Highly insulated win- 
dows using evacuated monolithic silica aerogels. Achard, P. 
(Ecole des Mines de Paris (France). Centre d’Energetique). Techni- 
cal Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368-: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

The paper presents the material 'aerogel’, the sol-gel elaboration 
technics and the porous structure achieved. It discusses the oppor- 
tunity of including a layer of this transparent insulating material 
between two panes in order to get an ‘invisible’ spacer permitting 
the double glazing to be evacuated. It presents some optical per- 
formances measured at CSTB for the material and the global 
interest for the window i.e. achieving a low U-value and a high di- 
rect transmittance. With those materials it becomes possible to 
realize buildings having the same U-value for opaque and transpar- 
ent parts of the envelope. 


18949 (VTT-SYMP-139, pp. 156-161) The C-2000 program 
for advanced commercial buildings. Larsson, K. (CANMET, En- 
ergy Mines and Resources Canada, Ottawa (Canada). Architect 
Building Group. Energy Efficiency Div.). Technical Research Centre 
of Finland, Espoo (Finland). 1993. (CONF-9309368-: Workshop on 
future buildings innovative low-energy concepts, Espoo (Finland), 
1-3 Sep 1993). In Future buildings innovative low-energy concepts. 
206p. Order Number DE94763318. Source: OSTI; NTIS. 
Organized in cooperation with IEA: Future Buildings Forum. 
C-2000 is a new program to encourage the construction of a 
small number of very high-performance commercial buildings. The 
program is being developed by CANMET (Canada Centre for Min- 
eral and Energy Technology), a branch of Energy Mines and 
Resources Canada. The program, a part of Canada’s Green Plan 
activities, will provide an opportunity for architects, engineers, con- 
tractors and developers with a technological bent to play a major 
role in the development of high-performance projects that will influ- 
ence the next generation of commercial buildings. The immediate 
goal of the pilot program is to encourage a high level of total per- 
formance over the life of commercial buildings. It is intended to 
obtain the participation of key segments of the industry to ensure 





wide support and acceptability for the Program. Electric utilities are 
also being approached for technical and financial participation. It is 
likely that no more than ten of twelve buildings will take part in the 
program, and much of the program's value to the industry will be in 
technology development related to these projects and in a concur- 
rent information program. C-2000 is more than an energy 
conservation program: it will demand a very high level of energy 
performance, minimal adverse environmental impacts, an excep- 
tional indoor environment for occupants and high levels of 
functional performance. this whole-building performance structure 
is based on CAN MET'’s experience that energy and environmental 
agendas will be most effectively adopted by the industry if a broad 
approach is taken, 


18950 (VTT-SYMP-139, pp. 162-165) The energy efficient 
office of the future. Lush, D.M. (Arup Research and Develop- 
ment, London (United Kingdom)). Technical Research Centre of 
Finland, Espoo (Finland). 1993. (CONF-9309368—: Workshop on 
future buildings innovative low-energy concepts, Espoo (Finland), 
1-3 Sep 1993). In Future buildings innovative low-energy concepts. 
206p. Order Number DE94763318. Source: OSTI; NTIS. 
Organized in cooperation with IEA: Future Buildings Forum. 
Energy efficient buildings of the future will need to incorporate 
emerging and proven technologies and to comply with increasingly 
stringent environmental/energy regulations. A multi-disciplinary de- 
sign approach will be essential and a much greater integration and 
co-ordination of elements and systems will be required. The UK 
Department of the Environment (incorporating the Energy Effi- 
ciency Office of the late Department of Energy) has set up a 
project to design and construct a building which meets the per- 
ceived needs of the 21st century. The project team which includes 
all sectors of the construction industry has defined the needs and 
produced a performance specification for the building. A host 
building is being negotiated, where the owner is prepared to ac- 
commodate the features which will provide a building illustrating 
realistic methods of achieving future energy efficient buildings, 


18951 (VTT-SYMP-—139, pp. 166-176) Low-energy building 
concepts. Kouhia, |. (Technical Research Centre of Finland, Es- 
poo (Finland). Building Materials Lab.). Technical Research Centre 
of Finland, Espoo (Finland). 1993. (CONF-9309368—: Workshop on 
future buildings innovative low-energy concepts, Espoo (Finland), 
1-3 Sep 1993). In Future buildings innovative low-energy concepts. 
206p. Order Number DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

This presentation is based on the results of the low-energy resi- 
dential housing project. The project is one of the most important 
projects in the ETRR (Energy-efficient buildings and building com- 
ponents) research programme. The heating energy consumption 
calculations of the low-energy houses were made using the TASE 
program at Tampere University of Technology. The objectives were 
to create, on the one hand, house concepts that would be immedi- 
ately realizable with present-day technology, and on the other, 
house concepts based on technology that is partly still at the ex- 
perimental stage, and thus realizable only in the longer term. The 
project is part of the International Energy Agency's Advanced solar 
low-energy buildings’ study (IEA/TASK XiIll). 


18952 (VTT-SYMP-—139, pp. 177-183) System integration for 
low energy buildings. Virtanen, M. (Technical Research Centre of 
Finland, Espoo (Finland). Lab. of Heating and Ventilation); Aho, |. 
Technical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368-: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

This paper deals with heating and ventilation systems of low en- 
ergy residential housing and the integration and interconnections of 
these systems with each other, the building structure and the envi- 
ronment. Ventilation is the dominant energy-related subsystem of a 
low energy house; it is on the other hand the main heat consumer 
and also a means of both providing good indoor air quality and 
avoiding overheating in a highly insulated and airtight building. A 
cost and energy efficient heating system in a low energy house is 
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simple, demand controlled and designed for efficient heat recovery 
and flexible utilization of different renewable energy sources. 


18953 (VTT-SYMP-139, pp. 184-195) Low-energy concepts 
in future housing. Poel, B. (NCIV National Institute for Social 
Housing, Rotterdam (Netherlands). Damen Gorter van Rooy b.v.). 
Technical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368—: Workshop on future buildings innovative low- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

In research work carried out within the Dutch participation in EA 
Task 13, ‘Advanced Solar Low Energy Buildings’ a design instru- 
ment has been developed which in an early stage of the design 
process may serve to compare the energy conservation and pas- 
sive solar provisions for their effect. A central theme in this context 
is the prevention of overheating in the summer time. It also ap- 
pears that in the case of reduced energy consumption it must be 
possible for the control of the heating system to be more sensitive, 
which leads to an increase in the cost of the system. For a bal- 
anced energetic approach on a national level the choice of the 
energy concept of a building must be expressed in primary energy 
into which account has been taken of the electricity generation effi- 
ciency, which will consequently influence these options. 


18954 (VTT-SYMP-139, pp. 196-205) Description and anal- 
ysis of a passive solar heating configuration for multi-storey 
buildings. Tan, M. (Greater Ankara Municipality, Ankara (Turkey)). 
Technical Research Centre of Finland, Espoo (Finland). 1993. 
(CONF-9309368—: Workshop on future buildings innovative jow- 
energy concepts, Espoo (Finland), 1-3 Sep 1993). In Future 
buildings innovative low-energy concepts. 206p. Order Number 
DE94763318. Source: OSTI; NTIS. 

Organized in cooperation with IEA: Future Buildings Forum. 

Orientation of the building to sun in the most important constraint 
in the passive use of solar energy for building heating. in the north- 
ern hemisphere, the solar energy collecting elements must be 
south facing to get the highest benefit. Rooms facing east and 
west get direct radiation only in the morning and afternoon, respec- 
tively. North facing spaces can receive very little direct sunlight. 
Clerestories may admit direct sunlight into northern spaces but this 
technique is limited to low rise buildings. In multi-storey buildings, 
the northern parts are generally defined as cooler zones and addi- 
tional heating capacities are installed for these spaces. In dense 
urban areas, as the buildings in rows are not desirable both for 
technical and aesthetic views, orientation of the buildings to sun 
forms the major obstacle to wider use of solar energy. The new 
passive solar heating configuration is an attempt to overcome these 
problems. The solar heating effect on the southern sunspace will 
be transferred to the northern glazed balcony by natural thermal 
circulation. The new configuration was hypothetically applied to an 
apartment and thermal analysis yielded an energy saving of 74 %.- 
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Refer also to citation(s) 18037, 18853, 19007 


18955 (ANL/MCT/PP-—78088) Dynamic stability of maglev 
systems. Cai, Y.; Chen, S.S.; Mulcahy, T.M.; Rote, D.M. Argonne 
National Lab., IL (United States). [1994]. 27p. Sponsored by De- 
partment of Defense, Washington, DC (United States);Department 
of Transportation, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94010451. Source: OSTI; 
NTIS; GPO Dep. 

Because dynamic instabilities are not acceptable in any commer- 
cial maglev system, it is important to consider dynamic instability in 
the development of all maglev systems. This study considers the 
stability of maglev systems based on experimental data, scoping 
calculations, and simple mathematical models. Divergence and flut- 
ter are obtained for coupled vibration of a three-degree-of-freedom 
maglev vehicle on a guideway consisting of double L-shaped alu- 
minum segments. The theory and analysis developed in this study 
provides basic stability characteristics and identifies future research 
needs for maglev systems. 
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18956 (CRIE-Y-93002) Energy conservation in transporte- 
tion by modal change. Tagashira, N. (Central Research Institute 
of Electric Power Industry, Tokyo (Japan)); Suzuki, T. Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan). Jun 1993. 
30p. (In Japanese). Order Number DE94767988. Source: OSTI; 
NTIS; Available from Central Research Inst. of Electric Power In- 
dustry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

Automobiles account for most of the energy consumption in the 
transportation sector. Modal shift measures to convert this way of 
transportation to using such a public means as railways are draw- 
ing attentions. An energy reduction amount calculating model has 
been developed that responds to the wider use of electric vehicles 
and regulations on automobile traffics, including the modal shift 
measures. A case study has been performed on the Tokyo area 
using this model, and an attempt has also been made on selecting 
areas that would achieve good effects according to types of the 
measures. The result may be summarized as follows: while pas- 
senger transportation in the whole Tokyo area consumes energy of 
164.5 Tcal/day, application of the modal shift measures can reduce 
the total energy amount by about 12% to 15%; the areas that 
would achieve especially high effect are those along the Takasaki 
and Tokaido railway lines; and in measures for spreading the use 
of electric vehicles, the areas could be the whole western part of 
the Tokyo ward district for personal trips, and the periphery of At- 
sugi City for business trips. 21 refs., 17 figs., 6 tabs. 


18957 (DOE/RL-93-17) Functional requirements for the Au- 
tomated Transportation Management System: TTP number: 
RL 439002. Portsmouth, J.H. (Westinghouse Hanford Co., Rich- 
land, WA (United States)). USDOE Richland Operations Office, WA 
(United States). 31 Dec 1992. 377p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94010334. Source: 
OSTI; NTIS; GPO Dep. 

This requirements analysis, documents Department of Energy 
(DOE) transportation management procedures for the purpose of 
providing a clear and mutual understanding between users and de- 
signers of the proposed Automated Transportation Management 
System (ATMS). It is imperative that one understand precisely how 
DOE currently performs traffic management tasks; only then can 
an integrated system be proposed that successfully satisfies the 
major requirements of transportation managers and other system 
users. Accordingly, this report describes the current workings of 
DOE transportation organizations and then proposes a new system 
which represents a synthesis of procedures (both current and 
desired) which forms the basis for further systems development ac- 
tivities. 


18958 (DOE/RL-93-53) Security plan for the Automated 
Transportation Management System. USDOE Richland Opera- 
tions Office, WA (United States). Apr 1994. 24p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94011447. Source: OSTI; NTIS; GPO Dep. 

The Automated Transportation Management System (ATMS) is 
an unciassified non-sensitive system consisting of hardware and 
software designed to facilitate the shipment of goods for the US De- 
partment of Energy (DOE). The system is secured against waste, 
fraud, abuse, misuse, and programming errors through a series of 
security measures that are discussed in detail in this document. 


18959 (ORNL/FTR-4901) Travel to the Netherlands for a 
meeting of the International Standards Organization Technical 
Committee 204 on transport information and control systems: 
Foreign trip report, January 22-29, 1994. Rathi, A.K. Oak Ridge 
National Lab., TN (United States). 10 Feb 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE94007405. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The International Standards Organization (ISO) is a private orga- 
nization made up of over 90 member countries that promotes 
standardization in many areas of technology and science. ISO es- 
tablished TC204 in 1991 to promote standardization of information, 
communication, and contro! systems in the field of urban and rural 
surface transportation. The work of TC204 and other committees of 
ISO is undertaken by working groups of selected experts from par- 
ticipating countries. For TC204, fifteen working groups have been 
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established including the one in the area of UCS database tech- 
nologies (Working Group 3 or WG3). The main task of WG3 is to 
achieve international consensus and to prepare documents that will 
be adopted as international standards in the areas of map 
databases and database technologies. | am currently one of the 
two experts representing the United States in WG3. My participa- 
tion in ISO TC204 activities is supported with funding from the 
Federal Highway Administration. On January 24-28, 1994, | at- 
tended the second meeting of ISO TC204/WG3 and its three 
subworking groups (SWGs): Geographic Data File (SWG 3. 1), 
Physical Storage (SWG 3.2), and Location Referencing System 
(SWG 3.3). Besides two plenary sessions for WG3, the main topics 
of discussion during this meeting were clarification of scope, termi- 
nology, draft work items, relevant work by other international 
bodies, and proposed work plan for each subworking group. 
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Refer also to citation(s) 17843, 18183, 18303, 18593, 18923, 
18995, 18999, 19045, 19116, 19117, 19118, 20507 


18960 (AAA-KTF/IAT—90-109-A) On modeling and estima- 
tion of the blast furnace stack. Kilpinen, A. Aabo Akademi, Turku 
(Finland). Process Design Lab. 1990. 63p. Order Number 
DE94763307. Source: OSTI; NTIS. 

KTM-SULA Research Programme. 

A simulation model for the stack region of a blast furnace has 
been developed. The objective of the work has been to obtain a 
model that can be applied on-line to the actual process. The tran- 
sient behaviour of the particular process units in question make 
great demands upon the model. The oscillation of the state of the 
reactor is one of them since no ‘steady state’ operational data may 
be obtained. On the contrary, the transient responses of the pro- 
cess include very much information. From the state of the gas at 
the lower boundary of the dry part no measurement is provided by 
sensing devices. The model must therefore generate estimates of 
the state of the gas. The estimation procedure included in the 
model is therefore not only a tool to obtain an improved perfor- 
mance, but a direct necessity. Luckily, the oscillations are very 
regular and can thus be included in the structure of the estimator. 
The main application of the model is to function as an intelligent 
measurement device providing the operators and process develop- 
ers with useful information. 


18961 (ANL/ET/CP-81295) Rapid setting of portland ce- 
ment by greenhouse carbon dioxide capture. Wagh, A.S.; 
Singh, D.; Knox, L.J. Argonne National Lab., IL (United States). 
Apr 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940416-8: 96. 
annual meeting of the American Ceramic Society, Indianapolis, IN 
(United States), 24-28 Apr 1994). Order Number DE94011479. 
Source: OSTI; NTIS; GPO Dep. 

Following the work by Berger et al. on rapid setting of calcium 
silicates by carbonation, a method of high-volume capture of CO, 
in portland cement has been developed. Typically, 10-24 wt. % of 
COz produced by the calcination of calcium carbonate during clink- 
ering, may be captured, and the set cement acquires most of its 
full strength in less than a day. The approach will have economic 
advantages in fabrication of precast structures, in emergency de- 
velopment of infrastructure during natural disasters, and in defense 
applications. Moreover, it will help the cement industry comply with 


the Clean Air Act of 1990 by sequestering the greenhouse carbon 
dioxide. 


18962 (DOE/CE/15489-T10) Mobile zone, spray booth ven- 
tilation system: Final report. Mobile Zone Associates, Nashville, 
TN (United States). 26 Apr 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-91CE15489. 
Order Number DE94010223. Source: OSTI; NTIS; GPO Dep. 

This concept endeavors to reduce the volume of air (to be 
treated) from spray paint booths, thereby increasing efficiency and 
improving air pollution abatement (VOC emissions especially). 
Most of the ventilation air is recycled through the booth to maintain 
laminar flow; the machinery is located on the supply side of the 
booth rather than on the exhaust side. 60 to 95% reduction in 





spray booth exhaust rate should result. Although engineering and 
production prototypes have been made, demand is low. 


18963 (DOE/ER/14140-T1) Visually guided control sys- 
tems: A new generation of system analysis and design. 
Ghosh, B.K. Washington Univ., St. Louis, MO (United States). 
Dept. of Systems Science and Mathematics. 4 Apr 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER14140. Order Number DE94011204. Source: 
OSTI; NTIS; GPO Dep. 

The main emphasis of the proposal had been to study control 
systems for which the observation function is perspective. Since a 
CCD camera observes points upto a perspective projection, it is 
hoped that these dynamical systems would be useful in the study 
of visually guided control systems: systems for which the feedback 
control is to be generated with the aid of a CCD camera. We basi- 
cally divided our task into three distinct subproblems. (1) To define 
a perspective dynamical system and study problems in this context 
that arises as a result of state observability, parameter identifiability 
and controllability. We also proposed to look into the prospect of 
applying dynamic observers for on line parameter estimation. (2) 
To apply the proposed perspective theory in the context of control- 
ling a robot arm. The robot is proposed to be controlled with the 
aid of a pair of CCD cameras for the purpose of dynamic obstacle 
avoidance and manipulation. (3) The theory and application of a 
perspective dynamicai system in the context of controlling a robot 
manipulator is to be extended to a general context wherein a visual 
cognition framework involves image understanding using multireso- 
lution analysis and various other biologically plausible framework 
and the control task includes visual attention, as a specific choice 
for active vision. 


18964 (DOE/ID/12692—6) Dual cure low-VOC coating pro- 
cess: Final technical report, Phase 3. Kinzer, K.E. Minnesota 
Mining and Mfg. Co., St. Paul, MN (United States). Corporate Re- 
search Labs. Dec 1993. 79p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-881D12692. Order Num- 
ber DE94009346. Source: OSTI; NTIS; GPO Dep. 

US EPA is implementing increasingly stringent environmental 
regulations on the emissions of volatile organic compounds 
(VOCs), which amount to about 7 x 10° Ib/year, largely from paints 
and other coating systems in industry. Objective of this project is to 
develop Dual Cure Photocatalyst coating technology for aerospace 
topcoats (urethane/acrylate), aerospace primers (epoxy/acrylate), 
and solventless tape backings. Some problems (moisture etc.) were 
encountered in the primer area. Cost, economic, and energy analy- 
ses were conducted. The dual cure technology has already been 
commercialized in 3M's flexible diamond resin products. Tabs. 


18965 (DOE/MC/28060-3723) Land application uses of dry 
FGD by-products: Monthly project status report No. 33, [Octo- 
ber 1, 1993-December 31, 1993]. Beeghly, J.H.; Dick, W.A. Dravo 
Lime Co., Pittsburgh, PA (United States). [1993]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28060. Order Number DE94012075. Source: OSTI; NTIS; 
GPO Dep. 

Field tests of the use of TIDD solid waste and ashes from a GM 
plant for support of a slipping roadway, for a base in a cattle feed 
lot, and for reclamation work at an abandoned mine site are re- 
ported. 


18966 (DOE/MC/29107-3701) Development studies for a 
novel wet oxidation process. Dhooge, P.M.; Hakim, L.B. Delphi 
Research, Inc., Albuquerque, NM (United States). Jan 1994. 117p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29107. Order Number DE94004098. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A catalytic wet oxidation process (DETOX), which uses an acidic 
iron solution to oxidize organic compounds to carbon dioxide, wa- 
ter, and other simple products, was investigated as a potential 
method for the treatment of multicomponent hazardous and mixed 
wastes. The organic compounds picric acid, poly(vinyl chloride), 
tetrachlorothiophene, pentachloropyridine, Aroclor 1260 (a poly- 
chlorinated biphenyl), and hexachlorobenzene were oxidized in 125 
ml reaction vessels. The metals arsenic, barium, beryllium, cad- 
mium, cerium (as a surrogate for plutonium), chromium, lead, 
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mercury, neodymium (as a surrogate for uranium), nickel, and 
vanadium were tested in the DETOX solution. Barium, beryllium, 
cerium, chromium, mercury, neodymium, nickel, and vanadium 
were all found to be very soluble (>100 g/l) in the DETOX 
chloride-based solution. Arsenic, barium, cadmium, and lead solu- 
bilities were lower. Lead could be selectively precipitated from the 
DETOX solution. Chromium(V!) was reduced to relatively non-toxic 
chromium(III) by the solution. Six soils were contaminated with ar- 
senic, barium, beryllium, chromium, lead, and neodymium oxides 
at approximately 0.1% by weight, and benzene, trichloroethene, 
mineral oil, and Aroclor 1260 at approximately 5% by weight total, 
and 5.g amounts treated with the DETOX solution in unstirred 125. 
ml reaction bombs. It is felt that soil treatment in a properly de- 
signed system is entirely possible despite incomplete oxidation of 
the less volatile organic materials in these unstirred tests. 


18967 (NEI-DK-1492) Elgaard project: Energy saving 
project. Summary. Gudbjerg, E.; Guul-Simonsen, F. De 13 Elsel- 
skaber, Horsens (Denmark); Statens Jordbrugstekniske Forsoeg, 
Horsens (Denmark). Oct 1993. 42p. (in Danish). Order Number 
DE94763273. Source: OSTI; NTIS. 

The report sums up the results of 10 subsidiary reports and de- 
scribes the background for the whole project and its management. 
The aim was to survey electricity consumption related to Danish 
agriculture and to further interest in energy conservation within this 
sector, also with regard to Danish manufacturers of agricultural 
equipment. Energy analyses were carried out on 100-, operational 
measurements on 30- and energy saving tests on 10 farms and 
have also resulted in an improvement on collaboration between 
electricity companies and farming organizations. Detailed results 
are given in the sectional reports which also cover the subjects of 
grain drying equipment, ventilation systems, milk cooling plants, 
lighting systems and operational measurements. Agricultural elec- 
tricity consumption in Denmark accounts for 16 % of the total. The 
highest potentials for electricity savings are found to be related to 
ventilation and heating of stalls, and milk cooling. The payback 
period in connection with the purchase of new equipment and ren- 
ovation sometimes exceeds 5 years. High priority must be given to 
qualified consultancy. It is recommended that low-cost standard so- 
lutions for the renovation of especially livestock ventilation and milk 


cooling units are soon initiated to lower energy consumption rates. 
(AB) 


18968 (NEI-DK-1493) The Elgaard project: Survey based 
on questionnaires and energy analysis. Gudbjerg, E. (Elselska- 
bet BHHH (Denmark)); Guul-Simonsen, F. De 13 Elselskaber, 
Horsens (Denmark); Statens Jordbrugstekniske Forsoeg, Horsens 
(Denmark). Mar 1993. 78p. (In Danish). Order Number 
DE94763274. Source: OSTI; NTIS. 

The purpose of the survey was to investigate whether on Danish 
farms, there is a relation between electricity consumption and type 
of production and between electricity consumption, size of field and 
size of herd, and also whether electricity-savings measures could 
be a subject of interest for agriculture. The results of the survey 
are based on 603 answers collected from all types of local farms 
with annual electricity consumptions higher than 45,000 kWh. On 
farms producing crops, pigs, dairy, poultry and on farms with mixed 
production the average annual electricity production was 79,000, 
91,000, 68,000, 133,000 and 86,000 respectively. Consumption 
varies greatly from one farm to another and is dependent on size 
of field, size of herd and type of production. The mathematical 
model used is described. It is most suitable for pig production. The 
survey revealed that, as long as investments are economical, the 
farmers approve of electricity-saving measures. 64% of the farmers 
accept a 5-year payback period or longer. 50% of the farmers ex- 
pect electricity consumption to increase by 5% within 5 years. 
Energy analyses were made on 100 farms to clarify saving poten- 
tials. The electricity saving potential was estimated as: Ventilation, 
26-60% (buildings for pigs and poultry). Heating, 15-33% (buildings 
for weaners). Illumination, 15-35% (buildings for cows and sows). 
Milk cooling, 15-20% (building for cows). Grain drying, 15-40% 
(large fields). Average savings potential for 5 production types 
were calculated. The distribution of the savings potential on the 
farms is illustrated. Many agricultural jobs are accomplished by 
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means of small, infrequently used 0,3-1 kW electric motors. Con- 
siderable electricity savings could be achieved if new equipment 
with low-consumption guarantees were to be purchased. All result- 
ing data are presented. (AB) 


18969 (NEI-DK-1494) The Elgaard project: Energy-saving 
experiments. Corn-drying and dry-air generator (heat pumps). 
Gudbjerg, E. (Elselskabet BHHH (Denmark)); Guul-Simonsen, F. 
De 13 Elselskaber, Horsens (Denmark); Statens Jordbrugstekniske 
Forsoeg, Horsens (Denmark). Mar 1993. 31p. (In Danish). Order 
Number DE94763275. Source: OSTI; NTIS. 

Two identical storeroom driers have been tested under the same 
conditions. The tests have comprised comparisons between the 
Ravnsborg 5.5 kW dry-air generator (heat pump) and conventional 
cold-air driers. Moreover, test results from 5 foreign tests have 
been analyzed for determination of the capabilities of dry-air gener- 
ators when used for storeroom drying on English and German 
farms. The test has shown that dry-air generators (heat pumps) 
can be used as an alternative to conventional cold-air dryers for 
storeroom drying purposes. The use of dry-air generators has re- 
sulted in essential energy savings, considerable reductions in 
drying time and more uniform drying of entire grain stores. Under 
very moist weather conditions the use of dry-air generators is espe- 
cially advantageous. The energy saving must, however, be looked 
at in proportion to the additional costs connected to the dry-air 
generators as compared to conventional systems. Therefore, instal- 
lation of dry-air generators will especially be of interest at major 
plant breeding farms and at grain dealers’, where large seasonal 
quantities of more than 500 tons of grain or seeds are dried. (au) 


18970 (NEI-DK-1495) The Elgaard project: Energy-saving 
experiments. Micro-climatic environment for piglets. Gudbjerg, 
E. (Elselskabet BHHH (Denmark)); Guul-Simonsen, F. De 13 Elsel- 
skaber, Horsens (Denmark); Statens Jordbrugstekniske Forsoeg, 
Horsens (Denmark). Mar 1993. 26p. (in Danish). Order Number 
DE94763276. Source: OSTI; NTIS. 

6 different supplementary heating systems have been tested in 
(National Agricultural Engineering Institute) experimental livestock 
buildings. Results show that 40 and 30% energy savings respec- 
tively could be achieved by using 100 W low-energy heat lamps 
instead of 150 W conventional heat lamps or by using 150 W con- 
ventional heat lamps equipped with switches for 1/1 or 1/2 heating. 
Heat consumption could be reduced by 40% when using heaters 
with hot wire foil. The energy consumption was not proportioned to 
the irradiated/heated pig resting zone. Results from 5 foreign tests 
with heaters for piglets were analyzed. It was found that important 
aspects to be considered are the improved comfort and health of 
the piglets together with the fact that when using heat lamps the 
piglets will be withdrawn from the sows. Heat lamps should be 
easy to handle. The temperature-setting of the heat lamp should 
be adjustable to the age of the pigs. Optimum temperature settings 
are particularly important during the first days of their lives. Piglet- 
producing farms differ from one another regarding their use of 
supplementary heating. Heating creeps by irradiation from heat 
lamps and reflections from walls and ceilings which have been 
coated with aluminium foil needed can ensure extensive energy 
savings. But the amount of work needed for cleaning, moving and 
daily supervision is high. A standard measuring method for tests 
with heating lamps is needed in places where "electric piglets” are 
used (electric heating units constructed with the same thermal 
properties ad found in live piglets). (AB) 


18971 (NEI-DK-1496) The Elgaard project: Energy-saving 
experiments. Fouling of ventilation systems. Gudbjerg, E. 
(Elselskabet BHHH (Denmark)); Guul-Simonsen, F. De 13 Elselsk- 
aber, Horsens (Denmark); Statens Jordbrugstekniske Forsoeg, 
Horsens (Denmark). Mar 1993. 19p. (In Danish). Order Number 
DE94763277. Source: OSTI; NTIS. 

Measurements have been taken of air flow and energy consump- 
tion on various types of ventilating systems in pig confinement 
buildings prior to and after cleaning the systems. After cleaning, air 
flow increases from 0.5 to 62 per cent were registered, dependent 
on the soiling rate of the ventilating unit. At the same time the en- 
ergy consumption remained unchanged or was _ proportionally 
increasing concurrently with the increased air flow, however depen- 
dent on the system characteristic of the ventilator. On hot summer 
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days (heat waves) the ventilation system, when regularly cleaned, 
will ensure optimal climatic conditions inside the building. The air 
flow reduction rate is difficult to estimate visually when the ventila- 
tion system is soiled. Technical research is needed on the subject 
"Soiling and Cleaning Ventilation Systems for Use in Livestock 
Buildings”. A standard method for determination of the degree of 
sensitivity towards soiling found in ventilation system is especially 
needed, so that comparisons and distinctions between the different 
types and manufactures can thereby be made. (au) 


18972 (NEI-DK-1497) The Elgaard project: Energy-saving 
experiments. Milk-cooling. Gudbjerg, E. (Elselskabet BHHH 
(Denmark)); Guul-Simonsen, F. De 13 Elselskaber, Horsens (Den- 
mark); Statens Jordbrugstekniske Forsoeg, Horsens (Denmark). 
May 1993. 40p. (in Danish). Order Number DE94763278. Source: 
OSTI; NTIS. 

The survey comprises energy testing and literature studies. Re- 
sults show that considerable energy savings can be achieved if 
milk cooling systems are inspected or rebuilt. Inspections of milk 
cooling systems (zero adjusting) have shown that average savings 
amount to 10.5%. The savings will thus amount 1.15 DKr. per kWh 
saved. for a system, A, 4% savings corresponding to savings of 
35.50 DKr. per kWh saved were achieved when rebuilding the milk 
cooling system into a parallel connected system. Likewise, 20% 
savings were achieved for a system, B, when moving the conden- 
sator, corresponding to savings of 8.10 DKr. per saved kWh. It is 
concluded that electricity savings can be achieved when inspec- 
tions and rebuilding of milk cooling systems are made, but the 
profitability can be poor. Further surveys are needed to procure a 
reliable numerical basis for saving potentials and for the develop- 
ment of standard solutions for renovation of milk cooling systems 
with reference to improving the economics. Results also show that 
in connection with comparative studies of milk-cooling systems it is 
very important to adjust for temperature changes in areas where 
milk cooling systems are operating. Special attention should be 
given to the development of low-cost methods for removal of milk 
cooling system condensators. Storing inexpensive nocturnally pro- 
duced electricity seems to allow development of new milk cooling 
systems. When purchasing a milk cooling system one should con- 
sult test reports etc. for documentation of its energy consumption. 
(AB) (10 refs.) 


18973 (NEI-DK-1499) The Elgaard project: Energy-saving 
experiments. Older versus modern ventilation of barns. Gudb- 
jerg, E.; Guul-Simonsen, F. De 13 Elselskaber, Horsens 
(Denmark); Statens Jordbrugstekniske Forsoeg, Horsens (Den- 
mark). Jul 1993. 56p. (in Danish). Order Number DE94763280. 
Source: OSTI; NTIS. 

The survey comprised examination of relevant theoretical data 
concerning livestock ventilation together with heat recovery tests 
and tests with ventilation units in climate-controlled livestock build- 
ings, in which existing units were rebuilt or replaced with new 
modern types, for examination of electricity saving possibilities. 
Moreover, considerations were made on existing research require- 
ments within the field. It was concluded that electricity consumption 
for heating and ventilation purposes can be reduced by 30-60%, 
when using modern ventilation units, and if the humidity control unit 
is adjusted in accordance with seasonal weather variations. Control 
units used for livestock ventilation units are not equally applicable 
for control of the indoor climate, which may result in inexpedient 
temperature and humidity fluctuations. Heat recovery of ventilation 
air can be made in climate-controlled livestock units over a 2-5 
years refund period. Well-maintained heat exchangers influence 
the indoor climate positively. Development of energy-control in 
climate-controlied buildings for piglets is needed, using methods for 
calculating annual energy consumption under given conditions for 
given ventilation and heating units or methods for evaluation of the 
coherence between stability of the indoor climate, managerial eco- 
nomics and pig growth. As the degree-day method is inapplicable, 
a method for correction of test data from livestock buildings in rela- 
tion to data on outdoor climate should be developed in addition to 
methods for dimensioning and testing heat exchangers. (AB) 


18974 (NEI-DK-1500) Project Elgaard: Operational mea- 
surements. Gudbjerg, E. (Elselskabet BHHH (Denmark)); 
Guul-Simonsen, F. De 13 Elselskaber, Horsens (Denmark); Statens 





Jordbrugstekniske Forsoeg, Horsens (Denmark). Oct 1993. 58p. (in 
Danish). Order Number DE94763281. Source: OSTI; NTIS. 

Operational measurements recording total electricity consump- 
tion and consumptions of different techniques were taken every 
fifteen minutes over a period of two years on 30 farms. The mea- 
surements were taken for techniques representative of Danish 
farming. The operational measurements have comprised determi- 
nation of load profiles (kW) and consumption patterns (kWh) as 
well as estimation of the consequences of using 3-period tariffs in 
farming. Measuring equipment will remain installed on the 30 farms 
over a long period, as it can be used for predicting the future agri- 
cultural electricity consumption. During the period 1987-1991, 
electricity consumption on the selected farms has increased by 20 
per cent on the average. The estimated electricity consumption for 
the project's energy analysis and the electricity consumption which 
was later demonstrated by the operational measurements are fully 
consistent with one another. Calculations show that if 3-period tar- 
iffs are introduced in agriculture although electricity expenses will 
be reduced on most farms, some farms can expect increased 
expenses. Low-cost night current allows for research and develop- 
ment of new techniques, e.g. energy storage, with reference to 
later utilization in connection with cooling plants. (AB) 


18975 (NEI-DK-1501) The Elgaard project: Operational 
mesurements. Appendix. Gudbjerg, E. (Elselskabet BHHH (Den- 
mark)); Guul-Simonsen, F. De 13 Elselskaber, Horsens (Denmark); 
Statens Jordbrugstekniske Forsoeg, Horsens (Denmark). Oct 1993. 
107p. (in Danish). Order Number DE94763282. Source: OSTI; 
NTIS. 

This appendix to a series of reports with the same main title 
presents a selection of the data registreted when measurements 
were taken on 30 selected Danish farms, selected as typical with 
regard to operational form and techniques, in order to test the fea- 
sibility of energy-saving measures on Danish farms. (AB) 


18976 (PNL-9443) Implementation plan for operating alter- 
natives for the Naval Computer and Telecommunications 
Station cogeneration facility at Naval Air Station North Island, 
San Diego, Calitornia. Carroll, D.M.; Parker, S.A.; Stucky, D.J. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1994. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012119. Source: 
OSTI; NTIS; GPO Dep. 

The goal of the US Department of Energy (DOE) Federal Energy 
Management Program (FEMP) is to facilitate energy efficiency 
improvements at federal facilities. This is accomplished by a bal- 
anced program of technology development, facility assessment, 
and use of cost-sharing procurement mechanisms. Technology de- 
velopment focuses upon the tools, software, and procedures used 
to identify and evaluate energy efficiency technologies and im- 
provements. For facility assessment, FEMP provides metering 
equipment and trained analysts to federal agencies exhibiting a 
commitment to improve energy use efficiency. To assist in procure- 
ment of energy efficiency measures, FEMP helps federal agencies 
devise and implement performance contracting and utility demand- 
side management strategies. Pacific Northwest Laboratory (PNL) 
supports the FEMP mission of energy systems modernization. Un- 
der this charter, the Laboratory and its contractors work with 
federal facility energy managers to assess and implement energy 
efficiency improvements at federal facilities nationwide. The South- 
Western Division of the Naval Facilities Engineering Command, in 
cooperation with FEMP, has tasked PNL with developing a plan for 
implementing recommended modifications to the Naval Computer 
and Telecommunications Station (NCTS) cogeneration plant at the 
Naval Air Station North Island (NASNI) in San Diego. That plan is 
detailed in this report. 


18977 (PNL-SA-22193-Vol.1, pp. 1.1-1.12) Concrete applica- 
tion for magnetic sand waste from steel foundries. Liu, Xianping 
(Michigan Technological Univ., Houghton, MI (United States)); 
Hwang, J.Y.; Hozeska, T.J.; Hein, A.M. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1993. (CONF-930475—Vol.1: 
Waste stream minimization and utilization innovative concepts - an 
experimental technology exchange, Austin, TX (United States), 22- 
23 Apr 1993). In Proceedings of waste stream minimization and 
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utilization innovative concepts: An experimental technology ex- 
change. 73p. Order Number DE94007489. Source: OSTI; NTIS. 

About 9 million tons of waste foundry sand are generated annu- 
ally in the United States. While disposing of the sand is a common 
problem confronting many foundry operations, fine aggregate sand 
is needed in concrete mixes. However, used or waste foundry 
sands cannot meet the quality requirements of fine aggregates 
because the residual binders used in foundry operation exist as or- 
ganic or inorganic impurities on the used foundry sands’ surfaces. 
Commercial system are available to reclaim part of the foundry 
sand for foundry use (mold backing and facing). Current processes 
include thermally treating or mechanically scrubbing the used sand. 
The fines and magnetic portion generated during reclamation are 
removed and discarded, and the reclaimed sand is returned to the 
foundry. The goal of this concept is to use the magnetic sand 
waste as fine aggregate in concrete applications. Using magnetic 
sand waste can minimize solid waste from foundries, save landfill 
capacity, use sand sources more efficiently, and create more prof- 
its for both foundry and concrete operators. A reclamation process 
has recently been developed that can either partially or completely 
reclaim, from steel foundries, the used foundry sands containing 
silica and chromite sand. Partial reclamation uses only magnetic 
separation to obtain non-magnetic sand for reuse; the magnetic sil- 
ica sand is discarded. Complete reclamation applies sizing and 
tabling after magnetic separation in order to separate chromite 
from magnetic silica sand. In this case, both the chromite and 
magnetic sands can be reused. 


18978 (PNL-SA-—22193-Vol.1, pp. 2.1-2.5) Using fungi and 
bacteria to extract pollutants from solid wastes. Buis, P.F. 
(Michigan Technological Univ., Houghton, MI (United States)); 
Kawatra, S.K.; Eisele, T.C. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. (CONF-930475—Vol.1: Waste stream 
minimization and utilization innovative concepts - an experimental 
technology exchange, Austin, TX (United States), 22-23 Apr 1993). 
In Proceedings of waste stream minimization and utilization innova- 
tive concepts: An expenmental technology exchange. 73p. Order 
Number DE94007489. Source: OSTI; NTIS. 

Removing small amounts of troublesome contaminants from 
solids is an extremely common problem that is very expensive to 
address because of the large volumes of material that must be 
handled. Conventional technologies treat the entire mass of solids 
rather than just the materials being removed. This concept 
proposes using fungi and bacteria to remove and concentrate un- 
desirable trace contaminants. The mechanical, chemical, energy, 
and labor overhead of the process is far smaller than that of more 
conventional techniques. The concept’s advantage results from the 
fungi’s and bacteria’s ability to specifically apply their metabolic en- 
ergy to the materials being removed rather than to the entire mass 
of solids, most of which do not need to participate in the reaction. 
This concept is currently focused on removing phosphorus from 
iron ore. Phosphorus causes serious problems in steelmaking, and 
its removal currently is very expensive. The high-phosphorus slags 
produced in the steel mill when the phosphorus is removed also 
present a significant waste problem. Because U.S. iron ores tend 
to be high in phosphorus, the desirability of the ore is reduced, hin- 
dering the competitiveness of the U.S. steel industry. A number of 
different fungi and bacteria and being cultured and used for this 
concept. Tests to date indicate that these fungi can dissolve phos- 
phorus even at high pH, where the most important phosphorus 
compounds are normally completely insoluble. Because most pro- 
cesses should be conducted at a near-neutral pH, the preliminary 
results are very promising. 


18979 (PNL-SA-22193-Vol.1, pp. 3.1-3.5) Substituting non- 
recyclable waste paper for virgin paper in industrial and 
commercial packaging. Clinton, J.J. (American Paper Converters, 
Inc., Sylcauga, AL (United States)). Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1993. (CONF-930475—Vol.1: Waste 
stream minimization and utilization innovative concepts - an experi- 
mental technology exchange, Austin, TX (United States), 22-23 Apr 
1993). In Proceedings of waste stream minimization and utilization 
innovative concepts: An experimental technology exchange. 73p. 
Order Number DE94007489. Source: OSTI; NTIS. 
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Each year, the average American is responsible for 1,500 pounds 
of solid waste that must be land-filled. This 1,500 pounds of waste 
converts to 2.5 cubic yards of space per person, or 625 million cu- 
bic yards of landfill space used each year in the United States. Of 
this waste, 75 million tons—or 42% of all solid waste—is paper or 
paper products. Currently, the United States recycles only about 
22% of its waste paper. Many current manufacturing processes are 
designed to manufacture end products from made-to-order paper 
rolls, not from waste paper. The purpose of this concept is to de- 
termine the feasibility of substituting waste paper for made-to-order 
paper to manufacture certain paper products. American Paper 
Converters is modifying existing processes and developing new 
processes to manufacture converted paper products from papers 
that cannot be repulped because they contain large quantities of 
chemicals or coatings that interfere with the repulping process. 
American Paper Converters will use the waste paper to manufac- 
ture three of its current products: auto floor mats, chick pads, and 
brick packs. A prototype machine has been developed and is cur- 
rently manufacturing approximately 10 tons of chick pads per week 
and 2 tons of brick packs that are being test marketed. A prototype 
machine is producing auto floor mats; the longevity and speed of 
that system are being tested. Each time a ton of waste paper can 
be substituted for a made-to-order ton of packaging paper, a vast 
amount of resources is saved, including 17 trees, 5,777 kWh of 
electricity, 10,000 gallons of water, and 3.3 cubic yards of landfill 
space. If American Paper Converters could substitute waste prod- 
ucts for just 50% of its manufacturing needs, this company alone 
would save 1,190 trees, 405,000 kWh of electricity, 700,000 gal- 
lons of water, and 231 cubic yards of landfill space each week. 


18980 (PNL-SA-22193-Vol.2, pp. 1.1-1.6) Innovative use of 
activated carbon for recovering heavy metals. Lewis, T.A. Ill 
(Lewis Environmental Services, Inc., Pittsburgh, PA (United 


States)). Pacific Northwest Lab., Richiand, WA (United States). Apr 


1993. (CONF-930475—Vol.2: Waste stream minimization and uti- 
lization innovative concepts - an experimental technology 
exchange, Austin, TX (United States), 22-23 Apr 1993). In Pro- 
ceedings of waste stream minimization and utilization innovative 
concepts: An experimental technology exchange: Volume 2, Indus- 
trial liquid waste processing, industrial gaseous waste processing. 
73p. Order Number DE94007490. Source: OSTI; NTIS. 

The metal finishing industry, with over 4500 plants, is a major 
generator of heavy-metal-based hazardous waste, classified as 
F006 waste. The facilities in this industry range from very large 
plants to small job shop operations. Many large plants have in- 
Stalled traditional waste treatment systems to handle their F006 
waste, but many smaller job shops have not installed these sys- 
tems and must use disposal services and commercial hazardous 
waste landfills. The Enviro-Clean process is a patent-pending con- 
cept for recovering heavy metals such as chromium, copper, and 
cadmium from industrial waste streams. This two-step operation 
uses granular-activated carbon followed by electrolytic metal recov- 
ery to yield a saleable metallic by-product. The process generates 
no sludge or hazardous waste, and the effluent meets the limits of 
the U.S. Environmental Protection Agency. The economics for the 
Enviro-Clean process were compared with traditional chromium 
waste treatment for a tin mill performing steel-strip finishing. The 
total savings were $128 per ton of sludge. An estimated 250,000 
tons of chromium sludge are disposed of each year, for a potential 
savings of $32 million. This process is classified as a reuse or re- 
cycle scheme and can treat waste from such sources as metal 
plating, metal finishing, and electronics manufacturing industries. 
Tests evaluated zinc waste from a electro-galvanizing mill contain- 
ing 720 mg/L of zinc. The effluent from the Enviro-Clean process 
was crystal clear, with an averaged zinc concentration of 0.1 mg/L. 
The activated carbon achieved a zinc loading of 15.8%. The ex- 
hausted activated carbon was regenerated and the zinc was 
electrolytically recovered. Future development needs include physi- 
cal testing and industry development. Industry development should 
include tests at different core industries, including tin mills and gal- 
vanizing coil lines, printed-circuit-board facilities, and aircraft 
pretreatment and plating operations. 
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18981 (PNL-SA-22193-Vol.2, pp. 2.1-2.5) A novel 
high-capacity technology for removing volatile organic con- 
taminants from water. Yi, Ye (Advanced Processing Technologies, 
Inc., Salt Lake City, UT (United States)). Pacific Northwest Lab., 
Richland, WA (United States). Apr 1993. (CONF-930475—Vol.2: 
Waste stream minimization and utilization innovative concepts - an 
experimental technology exchange, Austin, TX (United States), 22- 
23 Apr 1993). In Proceedings of waste stream minimization and 
utilization innovative concepts: An experimental technology ex- 
change: Volume 2, Industrial liquid waste processing, industrial 
gaseous waste processing. 73p. Order Number DE94007490. 
Source: OSTI; NTIS. 

For many years, sparging with air has been used to remove 
volatile organic compounds (VOCs) from water. Direct sparging 
through water columns (bubble column aeration), packed towers, 
and various specific designs combining different aeration tech- 
niques have been proposed, many of which are commercially 
available. However, more efficient processes that can reduce 
VOCs to the level of few micrograms per liter and that can be 
conducted in compact devices are in great demand. Advanced Pro- 
cessing Technologies, Inc., recently developed a novel concept for 
improving the removal of VOCs from water. The concept offers a 
unique opportunity to achieve both high throughput and high re- 
moval efficiency of volatile matter. The new technique requires a 
working space several hundred times smaller than packed-column, 
mechanical surface aeration, or any other aeration technique. In 
climates where subfreezing temperatures are common, the technol- 
ogy will lessen the danger of freezing. Fine air bubbles and 
hydrodynamic conditions within the device significantly contribute to 
favorable mass transfer coefficients that are expected to be 
achieved. Compared with other air stripping methods, this new 
technology significantly reduces both capital and operating costs. 
Further detailed testing, scale-up consideration, energy consump- 
tion consideration, and engineering design have yet to be studied 
and established before the concept can be used commercially. A 
detailed economic evaluation to determine the process’s energy 
savings is particularly important. The key considerations should be 
reducing processing cost while maintaining high processing capac- 
ity and high removal efficiency with a simple, mobile, and easily 
automated processing scheme. 


18982 (PNL-SA-22193-Vol.2, pp. 3.1-3.7) Minimizing waste 
in automotive spray washers using ozone and electrolysis. 
Ginness, M.P. (Custom Process Systems and Service Co., South 
Houston, TX (United States)). Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. (CONF-930475—Vol.2: Waste stream 
minimization and utilization innovative concepts - an experimental 
technology exchange, Austin, TX (United States), 22-23 Apr 1993). 
In Proceedings of waste stream minimization and utilization innova- 
tive concepts: An experimental technology exchange: Volume 2, 
Industrial liquid waste processing, industrial gaseous waste pro- 
cessing. 73p. Order Number DE94007490. Source: OSTI; NTIS. 
When the cleaning solutions used in spray washers for automo- 
tive parts cleaning are exhausted and ready for disposal, the 
solutions contain contaminants removed from the dirty automotive 
parts and from prior cleaning processes. Chlorinated solvents are 
rapidly being replaced by aqueous cleaners to avoid the new 
ozone-depletion product-labeling law. Starting on May 15, 1993, 
this new law requires manufacturers to label products that have 
been cleaned with ozone-depleting chemicals as having been man- 
ufactured with an ozone-depleting chemical. These solvents are 
being taxed to the point where they are no longer economical. 
Waste disposal costs and cradle-to-grave liability have literally 
closed the door on any future use of these solvents. A new pro- 
cess converts a used aqueous cleaning solution back into a usable 
cleaning product. The used cleaning solution is treated with an ad- 
vanced oxidation process, which converts the insoluble fats and 
oils into useful soluble surfactants. The cleaning solution in then 
reused to clean the next batch of dirty parts. This process reduces 
the amount of water and chemicals used to maintain the cleaning 
process and the cost of waste disposal because the water and 
cleaning compounds are reused. Energy savings result because 
the process eliminates both the energy currently used to produce 
and deliver fresh water and chemicals and the energy used to treat 
and destroy the waste from existing processes. This process also 





allows the cleaning bath to be maintained at the peak performance 
of a new bath, decreasing cycle times and energy consumption 
needed to clean the parts. 


18983 (PNL-SA-22193-Vol.2, pp. 4.1-4.9) Photocatalytic 
enhancement of pulp effluent bioreactors. O’Neill, T. (Measure- 
ment Technology Northwest, Inc., Seattle, WA (United States)); 
Stricker, P. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1993. (CONF-930475—Vol.2: Waste stream minimization and 
utilization innovative concepts - an experimental technology 
exchange, Austin, TX (United States), 22-23 Apr 1993). In Pro- 
ceedings of waste stream minimization and utilization innovative 
concepts: An experimental technology exchange: Volume 2, Indus- 
trial liquid waste processing, industrial gaseous waste processing. 
73p. Order Number DE94007490. Source: OSTI; NTIS. 
Bioreactors can metabolize the wood-sugar portion of the total 
organic content of pulp effluent but have difficulty metabolizing the 
chlorinated organic compounds. Only 20% to 30% of the 
absorbable organic halides (AOX, in this case consisting of chlori- 
nated compounds) are effectively treated in bleach plant effluent. 
AOX is a by-product of the bleaching process, which commonly in- 
volves using chlorine, chlorine dioxide, and hypochlorite. The state 
of Washington has mandated a two-year study period for all pulp 
and paper facilities to determine process modifications that would 
reduce the environmental loading of AOX. Ultraviolet (UV) photo- 
catalysis is being developed to improve the effectiveness of 
bioreactors to reduce the output of AOX. Photocatalytic oxidation 
has been demonstrated to be very effective at mineralizing organ- 
ics, whereby UV light stimulates the production of hydroxyl radicals 
on the surface of the titanium dioxide catalyst. It has been postu- 
lated that the photocatalytic reaction has the effect of “cracking” 
large chlorinated compounds, thereby making them more available 
to be metabolized by microbes in the bioreactor. While many pulp 
mills are changing their bleach stage process to avoid the AOX 
problem, several mills cannot change because of their role as sup- 
pliers of chemical raw stock to process-sensitive industries. 


However, even a single pulp mill discharging 6 to 8 million gal/day 
of effluent represents a substantial market opportunity. 


18984 (PNL-SA—22193-Vol.2, pp. 5.1-5.6) A novel pho- 
tocatalytic detoxification process for cyanide wastes. 
Chandrasekharaiah, M.S. (MarChem, Inc., Houston, TX (United 
States)); Margrave, J.L. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1993. (CONF-930475—Vol.2: Waste stream 
minimization and utilization innovative concepts - an experimental 
technology exchange, Austin, TX (United States), 22-23 Apr 1993). 
In Proceedings of waste stream minimization and utilization innova- 
tive concepts: An experimental technology exchange: Volume 2, 
Industrial liquid waste processing, industrial gaseous waste pro- 
cessing. 73p. Order Number DE94007490. Source: OSTI; NTIS. 
Hazardous wastes containing free and complexed cyanides are 
generated in large volumes annually in mining and metal finishing 
industries, including electroplating. The current cyanide waste treat- 
ment processes convert only free cyanide species into nitrogen 
and carbon dioxide, leaving behind the complex cyanide in sludge, 
which must be treated further. Photocatalytic decomposition of wa- 
ter at the surface of semiconductors as a way to harness solar 
energy has been investigated by a number of researchers. Photo- 
generated holes at the surface of semiconductors have been 
shown to be strong oxidizing agent and could oxidize many dis- 
solved species, including cyanides. The purpose of this concept is 
to use ultraviolet (UV)-irradiated titania sol as the semiconductor in 
photocatalytic degradation to destroy the complex cyanides of 
nickel, cobalt, copper, iron, gold, and silver. The process uses the 
photogenerated holes at the surface of colloidal titanium dioxide. 
Compared with the alkaline chlorination process, photocatalytic oxi- 
dation has several distinct advantages. First, the cyanides are 
converted into environmentaily benign carbon dioxide and nitrogen. 
Second, photocatalytic oxidation at the titania surface detoxifies 
both the free cyanides and complex cyanides. Third, the titania is 
nonhazardous and any residual titania in the effluent is nontoxic. 
Finally, this process eliminates the possibility of highly toxic 
cyanogen chloride being released. The energy needed by this con- 
cept to detoxify the cyanide wastes will be minimal because solar 
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radiation will provide the major energy requirement. Processes de- 
veloped on these principles could have an enormous market value 
in the mining industries, especially in gold and silver mining, and in 
the metal finishing industries. 


18985 (TKK-KO/ET—59) Studies on infrared drying of pa- 
per, use of integrating spheres in FTIR measurements, and 
heat and mass transfer inside paper. Ojala, K. Helsinki Univ. of 
Technology, Otaniemi (Finland). Inst. of Energy Engineering. 1993. 
285p. Order Number DE94763303. Source: OSTI; NTIS. 

KTM-RAINA Research Programme. 

The effect of various factors on the efficiency of infrared dryers 
has been studied by modelling and simulation of radiative heat 
transfer in these dryers. Generally, 20-35 % of the radiation from 
electrical IR dryers becomes absorbed by the web, whereas in the 
case of a gas-fired dryer 30-50 % of the energy becomes ab- 
sorbed. The efficiency is strongly dependent on the dryer design, 
power, geometry, cleanness, and the material to be dried. Ways to 
improve the efficiency of installed dryers are proposed and tested. 
The escape of radiation from the system can be reduced, the opti- 
cal properties of the surfaces can be improved, the amount of 
cooling can be reduced in low power circumstances, and the way 
of installation can be changed. A very promising method is to in- 
stall the dryer far from the web and attach side flanges of high 
emissivity beside the dryer. The spectral properties of papers and 
dryer materials are studied with an FTIR spectrometer using inte- 
grating sphere techniques. The heat and mass transfer processes 
inside the paper during drying has been studied. The drying model 
was applied to the simulation of the wetting experiments. The ap- 
proximate magnitude for the permeability of liquid water inside the 
web was determined by adapting the liquid movement to these re- 
sults. Applying this enhanced model, the flows of liquid water and 
vapor inside paper have been studied during the drying process on 
a hot cylinder, 


18986 (TKK-MAK/MML-1993/3) Controlled rolling and ac- 
celerated cooling of steel. Ranta, H.; Korhonen, A.S.; Partinen, 
S. Helsinki Univ. of Technology, Otaniemi (Finland). Processing 
and Heat Treatment Materials. 1993. 10p. Project KTM-261/881/88. 
Order Number DE94763315. Source: OSTI; NTIS. 

SULA Research Programme, published in Finnish as TKK- 
MAK/MML-— 1993/2. 

The subproject 'Controlled Rolling and Cooling of Steel’ was car- 
ried out at the Helsinki University of Technology in the Laboratory 
of Processing and Heat Treatment of Materials during the years 
1989-91. The work described here was a part of a SULA-project. 
The aim of the project at the Helsinki University of Technology was 
to study controlled rolling and accelerated cooling and the tempera- 
ture and strain distributions in the steel during rolling. Modelling of 
accelerated cooling is important in ensuring that the desired shape 
and mechanical properties of steel are obtained without additional 
heat treatment. When no additional heat treatments are needed af- 
ter the rolling process, it is possible to increase the volume of 
production and to save time and money. Mathematical models 
were studied and developed to describe the processes and to 
make it possible to predict the shape and mechanical properties of 
the final product. Models are also needed to study the influence of 
various processing parameters. Since full-scale experiments are 
expensive, a laboratory-scale cooling line for hot rolling experi- 
ments was constructed. During this project numerous hot forming 
and accelerated cooling experiments were carried out, 


18987 (UCRL-ID—115831) Cleaning up our act: Alternatives 
for hazardous solvents used in cleaning. Shoemaker, J.D.; 
Meltzer, M.; Miscovich, D.; Montoya, D.; Goodrich, P.; Blycker, G. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
101p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94006624. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) has studied 
more than 70 alternative cleaners as potential replacements for 
chlorofluorocarbons (CFCs), halogenated hydrocarbons (e.g., 
trichloroethylene and trichloroethane), hydrocarbons (e.g., toluene 
and Stoddard Solvent), and volatile organic compounds (e.g., ace- 
tone, alcohols). This report summarizes LLNL’s findings after 
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testing more than 45 proprietary formulations on bench-scale test- 
ing equipment and in more than 60 actual shops and laboratories. 
Cleaning applications included electronics fabrication, machine 
shops, optical lenses and hardware, and general cleaning. Most of 
the alternative cleaners are safer than the solvents previously used 
and many are nonhazardous, according to regulatory criteria. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 18357, 18907, 18916, 18981 


18988 (BNL-49841) Northeast Waste Management Alliance 
(NEWMA): Annual report FY 1993. Goland, A.N.; Kaplan, E. 
Brookhaven National Lab., Upton, NY (United States). Nov 1993. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94005507. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Funding was provided to Brookhaven National Laboratory in the 
fourth quarter of FY93 to establish a regional alliance as defined 
by Dr. Clyde Frank during his visit to BNL on March 7, 1993. In 
collaboration with the Long Island Research Institute (LIRI), BNL 
developed a business plan for the Northeast Waste Management 
Alliance (NEWMA). Concurrently, informal discussions were initi- 
ated with representatives of the waste management industry, and 
meetings were held with local and state regulatory and governmen- 
tal personnel to obtain their enthusiasm and involvement. A 
subcontract to LIR! was written to enable it to formalize interactions 
with companies offering new waste management technologies se- 
lected for their dual value to the DOE and local governments in the 
Northeast. LIRI was founded to develop and coordinate economic 
growth via introduction of new technologies. As a not-for-profit insti- 
tution it is in an ideal position to manage the development of 
NEWMA through ready access to venture capital and strong inter- 
actions with the business community, universities, and BNL. 
Another subcontract was written with a professor at SUNY/Stony 
Brook to perform an evaluation of new pyrolitic processes, some of 
which may be appropriate for development by NEWMA. Indepen- 
dent endorsement of the business plan recently by another 
organization, GETF, with broad knowledge of DOE/EM-50 objec- 
tives, provides a further incentive for moving rapidly to implement 
the NEWMA strategy. This report describes progress made during 
the last quarter of FY93. 


18989 (FINNRA-REP-15/1992) Pricing of traffic noise and 
exhaust gases in road planning. Finnish National Road Adminis- 
tration, Helsinki (Finland). 1992. 48p. Order Number DE94763317. 
Source: OSTI; NTIS. 

The publication examines the grounds and procedures which can 
be used to determine costs of damage caused by traffic noise and 
exhaust gases. The costs were calculated based on the economic 
losses caused by different kind of damage, excluding costs caused 
by climate changes, which were assessed by economic instruments 
needed to halt the growth of emissions. Owing to the shortage of 
precise information several assumptions and generalizations had to 
be used for cost estimation. The costs of the damage caused by 
traffic noise and exhaust gases in Finland in 1989 amounted to 
FIM 4.5 billion, of which exhaust gases accounted for FIM 2.9 bil- 
lion and noise for FIM 1.6 billion. The costs caused by climate 
changes accounted for FIM 1.5 billion of the exhaust gas costs. 
The costs of exhaust gases of vehicles without catalytic converters 
are on the average 6.5 p/km in road driving and 7.0/km in city driv- 
ing. Emissions from vehicles with catalytic converters compared 
with existing vehicles are 70-80% lower. The costs of existing 
heavy vehicles are on the average 27 p/km in road driving and 32 
p/km in city driving. Emissions from heavy vehicles are expected to 
drop by 50-60% from the present level. The costs of damage 
caused by noise and exhaust gases will not probably affect deci- 
sively the profitability of new road projects or their implementation 
order. In spite of that it is advisable to introduce the pricing system 
at least for the near future. The pricing system will mainly be used 


for preliminary planning of development projects and for examining 
the effects of road maintenance programmes. 


18990 (FVU-FU-93-11) DRA 4. Wall roughness in turbulent 
pipe flow. Bijurstroem, H. Fjaerrvaermeutveckling FVU AB, 
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Nykoeping (Sweden). May 1993. 87p. Order Number DE94763355. 
Source: OSTI; NTIS. 

Rough turbulent pipe flow is reviewed with two purposes: one is 
to identify a standard experimental rough surface, the other is to 
provide a conceptual frame for the experimental investigation of 
drag reduction in pipes pursued at FVU AB. The basis of hand- 
book knowledge is Nikuradse’s set of friction data obtained with 
sand-roughened pipes. The scale obtained is a consistent one and 
experience with various natural surfaces has been correlated with 
these data using a sand equivalent roughness. Unfortunately, this 
has become a flow parameter which is quite difficult to relate to the 
actual geometry of the rough surface. Nikuradse’s original surfaces 
are practically impossible to reproduce, making them a poor exper- 
imental standard. Considerable progress has been obtained in the 
correlation of flow parameters with roughness geometry for artifi- 
cial, but reproducible, two-dimensional roughness patterns such as 
transverse square ribs. These ribs are then a suitable experimental 
standard, in spite of the lack of intuitive correspondence with 
natural roughness. Some progress has been obtained for three- 
dimensional roughness patterns. For Newtonian fluids, the most 
energy-efficient heat transfer enhancing structures of a pipe wall 
are those that just puncture the viscous sublayer or promote swirl. 
The less efficient are fins that protrude far into the core or inserts 
that act solely on the core flow. Drag reduction with additives is 
connected with the creation of an elastic buffer zone between vis- 
cous and inertial sublayers. At maximum drag reduction, this buffer 
zone extends into the core. Drag reduction is accompanied by a 
reduction in heat transfer. Only little information is available on the 
interaction of wall roughness with drag reduction, but there may be 
reason to revise the ranking of heat transfer enhancing devices for 
these non-Newtonian fluids. 98 refs, 54 figs, 1 tab 


18991 (KFK-5270) Vitrification of heavy metal containing 
fly ashes. Kipka, A.; Luckscheiter, B.; Lutze, W. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Nukleare Entsorgungstechnik. Jan 1994. 66p. (In German). Order 
Number DE94765959. Source: OSTI; NTIS (US Sales Only). 
Combustion of municipal waste yields fly ashes. The ashes con- 
tain hazardous heavy metals in a soluble form. Recycling or 
disposal of such residues requires separation of the hazardous 
metals or vitrification of the ashes. For recycling the glass product 
must be chemically durable enough to prevent significant leaching 
of the heavy metals. Various treatment processes are under devel- 
opment or testing. For the time being, only one ’real” vitrification 
process for fly ashes has been described in the literature: the 
SOLUR glass melting process, developed by the companies Sorg 
and Lurgi. Various wastes such as fly ashes, slags and sludges 
are fed into a direct-heated ceramic melter and additives like sand 
or bottle glass can be added to adjust the glass composition. The 
toxic elements are immobilized in the structure of the glass, which 
is produced in form of chunks, pellets or granulate. The vitrification 
process requires knowledge of the viscosity, the specific electrical 
resistance and the crystallization properties of the melt. (orig.) 


18992 (LBL-35376) Energy efficiency, market failures, and 
government policy. Levine, M.D. (Lawrence Berkeley Lab., CA 
(United States). Energy and Environment Div.); Koomey, J.G.; 
McMahon, J.E.; Sanstad, A.H.; Hirst, E. Lawrence Berkeley Lab., 
CA (United States); Oak Ridge National Lab., TN (United States). 
Mar 1994. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098 ; AC05-840R21400. 
(ORNL/CON-383). Order Number DE94011015. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper presents a framework for evaluating engineering- 
economic evidence on the diffusion of energy efficiency 
improvements. Four examples are evaluated within this framework. 
The analysis provides evidence of market failures related to energy 
efficiency. Specific market failures that may impede the adoption of 
cost-effective energy efficiency are discussed. Two programs that 
have had a major impact in overcoming these market failures, util- 
ity DSM programs and appliance standards, are described. 


18993 (NEI-DK-1487) Source separation and waste to en- 
ergy in Denmark. Ramboell, Hannemann og Hoejlund A/S, 
Copenhagen (Denmark). Dec 1993. 16p. Contract ENS-16146/11- 
0006. Order Number DE94763286. Source: OSTI; NTIS. 





EFP-92. 

This report summarizes recent Danish research and develop- 
ment programmes in the field of Municipal Solid Waste Conversion 
into fuel. Public strategy, most suitable collection systems and pro- 
cessing facilities are described. The target group of this report are 
primarily all the other members of the IEA Bioenergy Agreement 
Task XI, Municipal Solid Waste Conversion for Energy Purposes 
and national institutions within the framework of IEA. Strategic 
plans, R and D and demonstration programmes in Denmark are 
considered. The danish 275 municipalities are responsible for 
waste management and 255 of this number have formed inte- 
grated 33 MSW integrated service companies. These companies 
organize source separation, collection, transport, recycling and 
treatment of waste. The most promising programs of household 
waste sorting in-situ into organic (‘kitchen’) wastes and paper, bat- 
teries etc.(’industrial’) wastes are presented, relevant projects with 
brief summaries, authors, addresses are mentioned. (EG) 


18994 (NEI-FF+-225) Cost effectiveness of DH-network con- 
struction: Final report. Kivistoe, V.M. (Ekono Energy Ltd, Espoo 
(Finland)). Finnish District Heating Association, Helsinki (Finland). 
1993. 32p. (In Finnish). Order Number DE94002067. Source: 
OSTI; NTIS. 

Construction cost of DH networks were analyzed in the study. 
Basing on the analysis, those areas of construction activities were 
selected, where cost effectiveness could be improved. According to 
the study, the civil works’ cost form about half of the total construc- 
tion cost on small diameter networks and 30..40 % of the cost of 
larger sizes. The impact of the design on the construction cost 
should be emphasized. According to the study it is possible to find 
significant reduction in the construction cost by increased use of 
twin pipe where the both carrier pipes are included in the same in- 
sulation casing. In small network sizes the reduction of cost 
achievable by the above is about 30.35 % and in larger sizes 
about 10 % (DN 125..DN 200) when comparing with a design by 
individual pipes. The use of twin pipe also causes savings in ther- 
mal loss. In sizes DN 65 and up, the saving in heat loss is about 
90..95 FIM/m which represents about half of the total savings when 
compared with design by individual pipes. The possibility of pre- 
stressing the twin pipe element at factory in order to shorten the 
installation time at site was also studied and test pipes was also 
done. By factory prestressing it would be possible to avoid pre- 
heating of pipes at construction site. The trench could be backfilled 
immediately after pipe laying, welding and inspections. Theoreti- 
cally and based on test pipes done the prestressing of twin pipe 
element looks very promising. When factory prestressing would be 
used, the open time of the trench is reduced significantly and for 
instance the disturbance to traffic is smaller. As well the use of 
labour and machinery at site could be more effective. 


18995 (PNL-SA-22193-Vol.1, pp. 4.1-4.12) Hydrocycione 
classifiers for microsorting mixed thermoplastics from con- 
sumer waste. Petty, C.A. (Michigan State Univ., East Lansing, MI 
(United States)); Ali, S.K.; Grulke, E.A; Selke, S.E. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1993. (CONF- 
930475—Vol.1: Waste stream minimization and utilization innovative 
concepts - an experimental technology exchange, Austin, TX 
(United States), 22-23 Apr 1993). In Proceedings of waste stream 
minimization and utilization innovative concepts: An experimental 
technology exchange. 73p. Order Number DE94007489. Source: 
OSTI; NTIS. 

In 1990, the United States was putting more than 7 billion 
pounds of plastic in the post-consumer waste steam each year. At 
an average heating value of 20,000 Btu/Ib, this waste represents 
and energy resource of 140 trillion Btu/year. Proposed legislation in 
the United States could require 50% of consumer plastic waste to 
be recycled by the year 2000. Auto-part recycling (especially plas- 
tic components) has also been identified recently as a top priority 
for industry. Of the more than 5 billion pounds of automobile shred- 
der residue (ASR) produced annually in the United States, almost 
50% is waste plastic. The objective of this project is to determine 
the feasibility of using hydrocyclones to sort granulated thermoplas- 
tic chips into relatively pure resin streams, based on differences in 
density, size, and shape. The new microsorting processes are 
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expected to have applications both in sorting post-consumer con- 
tainers and in developing value-added streams from automobile 
shredder residue. In one of MSU's processes, lighter-than-water 
constituents are being fractionated in a hydrocyclone by a novel 
light-medium separation using a suspension of glass microbubbles 
in water to achieve an effective density between the fractions of in- 
terest. This technique has separated high-density polyethylene 
from polypropylene in the authors laboratory. In a second process, 
resins that have no significant density difference can also be frac- 
tionated in hydrocyclones based on differences in either size or 
shape. Significant differences in shape between polyethylene 
terephthalate and polyvinyl chloride have been obtained by unique 
processing conditions in a small-scale laboratory grinder at 0°C. 
Preliminary separation tests are incomplete. MSU is presently 
forming a cooperative university/industry/government research 
consortium to further develop and commercialize hydrocyclone pro- 
cesses for recovering thermoplastic resins from consumer and 
industrial waste streams. 


18996 (PNL-SA-22193-Vol.1, pp. 5.1-5.14) A method and 
apparatus for making continuous-reinforced thermoplastic/ 
cellulose composites from recycled materials. Reetz, W.R. (En- 
gineered Composites, Boise, ID (United States)). Pacific Northwest 
Lab., Richland, WA (United States). Apr 1993. (CONF-930475— 
Vol.1: Waste stream minimization and utilization innovative 
concepts - an experimental technology exchange, Austin, TX 
(United States), 22-23 Apr 1993). In Proceedings of waste stream 
minimization and utilization innovative concepts: An experimental 
technology exchange. 73p. Order Number DE94007489. Source: 
OSTI; NTIS. 

Consumers and government are becoming more aware of the 
need to find new uses for waste material as the effect of decade- 
oki environmental legislation reduces landfill space and increases 
the cost of waste disposal. Almost half of the waste that ends up in 
landfills is paper and plastic, but currently, only 25% of paper and 
2.5% of plastic is recycled. A host of technical and economic 
issues preclude these percentages from improving unless alterna- 
tive, competitive nontraditional uses are found. The concept of 
bonding cellulose with thermo-plastic resin has been in existence 
since the 1950s. The primary obstacle to combining these materi- 
als is the high-viscosity thermoplastic “glue” that makes effective 
coating and bonding of the cellulose filler difficult. Because the 
densities of thermoplastic resins are almost three times that of cel- 
lulose, the high filler-to-plastic ratios needed for a competitive 
product are hard to achieve. A patented process has been devel- 
oped that solves this problem. The process involves a simple, 
ambient-temperature dry mixture of expanded thermoplastic and 
cellulose that is compressed and heated by forcing the mixture 
through a heated tube. The resulting material is a homogeneous 
wood substitute with superior dimensional stability that can be 
moked and easily recycled. A method has also been devised to al- 
low continuous-fiberglass-strand reinforcement to be introduced 
into the mixture to create a material with highly predictable strength 
characteristics that equal those of high-grade Dougias fir. 


18997 (PNL-SA-22193-Vol.1, pp. 6.1-6.6) Sound barrier wall 
containing recycled rubber and plastic. Schmanksi, D.W. (Car- 
sonite International, Carson City, NV (United States)); Horner, A.J. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1993. 
(CONF-930475—Vol.1: Waste stream minimization and utilization 
innovative concepts - an experimental technology exchange, 
Austin, TX (United States), 22-23 Apr 1993). In Proceedings of 
waste stream minimization and utilization innovative concepts: An 
experimental technology exchange. 73p. Order Number 
DE94007489. Source: OSTI; NTIS. 

Each year the United States discards ~285 million tires. About 
100 million tires are productively reused or recycled. The remaining 
185 million tires are added to stock piles, landfills, or illegal dumps 
across the country. Those waste tires could be recycled for use in 
sound barrier walls. With expansion of freeways in urban America, 
the public is demanding sound barrier walls to abate highway 
noise. To date, over 700 miles of sound barrier walls have been 
built in the United States and the number of miles constructed each 
year is increasing. The objective of this concept is to determine the 
feasibility of using scrap tire waste in combination with a structural 
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element to create an aesthetic, functional, and long-lasting barrier 
wall. A design has been developed that uses a fiberglass-reinforced 
composite structural panel encasing a recycled rubber core. The 
pane is a pultruded shape that is durable, color compounded, and 
high strength. The recycled rubber core provides the mass needed 
for appropriate sound blockage. The Carsonite sound barrier wall 
can use ~250,000 lb of tire rubber per mile and can be constructed 
for an estimated $15 to $17/ft*. The Carsonite price compares to a 
1989 national average cost for construction of noise barrier walls of 
$15/ft®. The national cost figure includes all kinds of walls, includ- 
ing earth mounds, which are relatively inexpensive. Considering 
adjustment for inflation, the Carsonite sound barrier wall can com- 
pete with other walls of similar construction and projected life. 


18998 (PNL-SA-22193-Vol.1, pp. 7.1-7.7) Novel pulveriza- 
tion process for recovering commingled plastic waste. Khait, 
K. (Northwestern Univ., Evanston, IL (United States)); Petrich, M.A. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1993. 
(CONF-930475-Vol.1: Waste stream minimization and utilization 
innovative concepts an experimental technology exchange, 
Austin, TX (United States), 22-23 Apr 1993). In Proceedings of 
waste stream minimization and utilization innovative concepts: An 
experimental technology exchange. 73p. Order Number 
DE94007489. Source: OSTI; NTIS. 

A novel pulverization process known as solid-state shear extru- 
sion is being investigated for recycling commingled, unsorted, 
post-consumer plastic waste. Polyolefins such as high-density 
polyethylene (HDPE), low-density polyethylene (LDPE), and 
polypropylene (PP) were selected for the initial pulverization study 
because they are widely used in packaging and are found in signif- 
icant quantities in the post-consumer waste stream. A specially 
designed twin-screw extruder with integrated heating and cooling is 
used to process commingled plastic waste. This continuous pro- 
cess converts post-consumer HDPE, LDPE, and PP in chopped or 
shredded form to fine powders and fluff (<500 microns). The pow- 
der’s particle size is controlled by changes in the screw design and 
process conditions. The particle shape and surface roughness are 
also important characteristics and are being studied with scanning 
electron microscopy. The powders and fluff are formed in the solid 
state by shear deformation under pressure, coupled with a rapid 
temperature change, which ruptures the chemical bonds. Because 
of the fine powder size, the number of broken bonds is expected to 
be high, and the powders consequently will be reactive. The reac- 
tivity of the powders is being studied with electron spin resonance. 
This novel pulverization process should offer new opportunities for 
developing high value-added products from commingled plastic 
waste. Examples of such products include compatibilized polymer 
blends from traditionally incompatible polymers, block and graft 
copolymers, and reinforced thermosets. 


18999 (PNL-SA-22193-Vol.2, pp. 6.1-6.10) Micellar- 
enhanced absorption for controlling dilute emissions of 
volatile organic compounds and chlorinated solvents. Kittrell, 
J.R. (KSE, Inc., Amherst, MA (United States)). Pacific Northwest 
Lab., Richland, WA (United States). Apr 1993. (CONF-930475— 
Vol.2: Waste stream minimization and utilization innovative 
concepts - an experimental technology exchange, Austin, TX 
(United States), 22-23 Apr 1993). In Proceedings of waste stream 
minimization and utilization innovative concepts: An experimental 
technology exchange: Volume 2, Industrial liquid waste processing, 
industrial gaseous waste processing. 73p. Order Number 
DE94007490. Source: OSTI; NTIS. 

Removing volatile organic compounds (VOCs) from groundwater 
and soil has been receiving increasing national attention. Halo- 
genated hydrocarbons, also known as halogenated volatile organic 
compounds (HVOCs), have been under increasing regulatory pres- 
sure. An efficient and economical control technology is particularly 
needed when handling the dilute streams of HVOCs in air and 
would minimize waste, conserve energy, and preserve the environ- 
ment. Currently, controlling indoor air pollution containing HVOCs 
or air stripping contaminated groundwater is creating problems that 
have no economical technological solution. A nontoxic, regenerable 
technology is being developed that is highly effective for controlling 
VOCs and HVOCs at dilute concentrations. The process uses a 
unique liquid-phase solvent, consisting of an aqueous surfactant 
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phase above the critical micelle concentration. Depending on the 
operating mode selected, this micellar-enhanced absorption (MEA) 
process can either concentrate the contaminants in an air stream 
for catalytic destruction or recover the contaminants for recycle and 
reuse. The MEA process is characterized by low capital investment 
requirements, low operating costs, and high removal efficiency. The 
concept can be use to control indoor air pollution, dilute process or 
air stripper pollution, and intermittent or highly variant sources. The 
process can be applied to industrial process streams; workplace 
ambient air toxic compounds; or remediation emissions from ther- 
mal desorption, vapor extraction, and groundwater air stripping. 
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Refer also to citation(s) 17887, 17944, 18588, 19013, 19014, 
20546, 20547 


19000 (AAA-LIEKKI-L93-1, pp. 745-757) In-cylinder NO, re- 
duction measures for medium speed diesel engines. Paro, D. 
(Waertsilae Diesel International Ltd Oy, Vaasa (Finland). Diesel 
Technology). Aabo Akademi, Turku (Finland). Combustion Chem- 
istry Research Group. 1998. Projects KTM-LIEKKI 3-11; 5-20. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 

Environmental considerations are forcing diesel engine manufac- 
turers to develop and implement both engine modifications and 
exhaust gas cleaning techniques in accordance with emission leg- 
islations. Engine modifications in form of in-cylinder NO, reduction 
measures have been investigated within the LIEKKI Combustion 
Research Programme. Two subprojects are to be carried out, aim- 
ing at better understanding of the NO, formation and reduction 
(introduction of water, ammonia, urea) at in-cylinder conditions, 
utilizing simulation models and combustion photography/flame tem- 
perature measurement methods. 


19001 (DOE/MC/23174-94/C0332) Design and operation of 
a medium speed 12-cylinder coal-fueled diesel engine: Phase 
2 improvements. Confer, G.L. (GE Transportation Systems, Erie, 
PA (United States)); Hsu, B.D.; McDowell, R.E.; Gal, E.; Van Kle- 
unen, W.; Kaldor, S.; Mengel, M. General Electric Co., Erie, PA 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC23174. (CONF- 
940113-10: 13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy, New Orleans, LA (United 
States), 23-26 Jan 1994). Order Number DE94009547. Source: 
OSTI; NTIS; GPO Dep. 

Under the sponsorship of the US Department of Energy, General 
Electric has been pioneering the development of a coal fired diesel 
engine to power a locomotive. The feasibility of using a coal water 
slurry (CWS) mixture as a fuel in a medium speed diesel engine 
has been demonstrated with the first successful locomotive sys- 
tems test in 1991 on the GE Transportation Systems test track in 
Erie, PA. Phase Ii of the development process incorporates the re- 
sults of the programs research in durable engine parts, improved 
combustion efficiency, and emissions reduction. A GE 7FDL12 en- 
gine has been built using diamond insert injector nozzles, tungsten 
carbide coated piston rings and tungsten carbide coated liners to 
overcome power assembly wear. Electronic controlled fuel injection 
for both diesel pilot and main CWS injector were incorporated to 
control injection timing. An envelop filter and copper oxide sorbent 
system were used to cleanup engine emissions. The system is ca- 


pable of removing over 99% of the particulates, 90% of the SO. 
and 85% of NOx. 


19002 (DOE/MC/27221—-94/C0243) Heavy duty gas turbine 
combustion tests with simulated low BTU coal gas. Ekstrom, 
T.E.; Battista, R.A.; Belisle, F.H.; Maxwell, G.P. General Electric 
Co., Schenectady, NY (United States). Power Systems Lab. [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-91MC27221. (CONF-930893-19: Joint contractors 
meeting on advanced turbine systems, fuel cells and coal-fired 





heat, Morgantown, WV (United States), 3-5 Aug 1993). Order 
Number DE94002970. Source: OSTI; NTIS; GPO Dep. 

This program has the objectives to: A. Parametrically determine 
the effects of moisture, nitrogen and carbon dioxide as diluents so 
that the combustion characteristics of many varieties of gasification 
product gases can be reasonably predicted without physically test- 
ing each specific gas composition. B. Determine emissions 
characteristics including NO, NOx, CO, levels etc. associated with 
each of the diluents, and C. Operate with at least two syngas com- 
positions; DOE chosen air-blown and integrated oxygen-blown, to 
confirm that the combustion characteristics are in line with predic- 
tions. As a result of this program: 1. GE Engineering is now 
confident that the syngas fuels produced by all currently—viable coal 
gasifiers can be accommodated by the GE advanced (“F” Technol- 
ogy) combustion system, and 2. For proposed syngas fuels with 
varying amounts of steam, nitrogen or COz diluent, the combustion 
and emissions characteristics can be reasonably estimated without 
undertaking expensive new screening tests for each different fuel. 


19003 (DOE/PC/92196—-T3) Feasibility study for an ad- 
vanced coal fired heat exchanger/gas turbine topping cycle for 
a high efficiency power plant: Technical report, January 1, 
1993—March 31, 1993. Solomon, P.R.; Zhao, Y.; Buggein, R.C.; 
Shamroth, S.J. Advanced Fuel Research, Inc., East Hartford, CT 
(United States). Apr 1993. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC92196. Order 
Number DE94010283. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to prove the feasibility of 
AFR’s concepts for a high efficiency coal-fired generating plant us- 
ing the REACH/Exchanger concept to power an externally fired gas 
turbine. The computational REACH reactor was modeled with 
PCGC-2. The reactor geometry, inlet flow rates and configurations 
were investigated via modeling in order to get an optimum opera- 
tion condition, with which a thorough coal and gas mixture and a 
required coal particle dispersion can both be achieved. This is to 
ensure the efficiencies of both coal combustion and aerodynamic 
cleaning. The aerodynamic cleaning effect of the tertiary air injec- 
tion was modeled with CELMINT. Various injection schemes 
investigated show the dramatic impact of the tertiary air and the in- 
jection positions on the overall air flow pattern in the reactor which 
is one of the major influencing factors on the particle dispersion. It 
is clearly demonstrated that an optimum tertiary injection scheme 
with a reasonable flow rate is able to keep the heat exchange 
tubes from particle fouling. 


19004 (DOE/PC/92196-T4) Feasibility study for an ad- 
vanced coal fired heat exchanger/gas turbine topping cycle for 
a high efficiency power plant: Technical report, April 1, 1993— 
June 30, 1993. Solomon, P.R.; Zhao, Y.; Buggeln, R.C.; 
Shamroth, S.J. Advanced Fuel Research, Inc., East Hartford, CT 
(United States). Aug 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC92196. Order 
Number DE94010284. Source: OSTI; NTIS; GPO Dep. 

Significant improvements in efficiency for the conversion of coal 
into electricity can be achieved by cycles which employ a high tem- 
perature recuperative gas turbine topping cycle. The objective of 
this project is the development of a new and proprietary concept 
for an externally fired gas turbine system. The chief advantage of 
this route is that the potential problems caused by the coal’s inor- 
ganic constituents are diverted from the high temperature rotating 
parts of the gas turbine to the high temperature stationary parts of 
a heat exchanger. The key technology issue is, then, the develop- 
ment of methods to fire a high temperature heat exchanger with 
coal in such a way that the potential damage from the inorganic 
constituents is minimized. The solution offered in this project is the 
design of a High Temperature Advanced Furnace (HITAF) with a 
Radiatively Enhanced, Aerodynamically Cleaned Heat-Exchanger 
(REACH-Exchanger). The REACH-Exchanger is fired by radiative 
and convective heat transfer from a moderately clean fuel stream 
and radiative heat transfer from the flame of a much larger un- 
cleaned fuel stream. The approach is to utilize the best ceramic 
technology available for high temperature parts of the REACH- 
Exchanger and to shield the high temperature surfaces from 
interaction with coal minerals by employing clean combustion 
gases that sweep the tube surface exposed to the coal flame. In 
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the proposed system, 80% of the energy to the REACH-Exchanger 
is supplied by radiation. The clean stream can be natural gas 
(base cycle) or volatile products of pyrolysis, low BTU gas from 
coal carbonization, or products of coal gasification (evolutionary cy- 
cle). The uncleaned stream can be coal or char. 


19005 (DTH-LET-RE-93-2) Electronic injection and control 
of diesel engines. Minggao Yang. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). 1993. 238p. Order Number DE94763235. 
Source: OSTI; NTIS. 

Regarding electronic control of internal combustion engines the 
author concludes that electronic diesel control is less advanced 
and advocates the adoption of the approach that optimally com- 
bines hydromechanics, electromagnetics, electronics, control 
theory, combustion technology, and computer systems in order to 
produce new forms of mechatronic diesel injection and control sys- 
tems. A digitally controlled diesel fuel injection system designated 
Electronic Pump-Pipe-Valve-injector system was developed. It of- 
fers simplicity of design, direct control, low hardware cost and high 
hydraulic performance. A solenoid control valve was designed to 
simultaneously control injection timing, fuel quantity, injection rate 
and pressure retraction and an electronic fuel control unit including 
a digital driving circuit, computer interface and control system. A 
practical model and a computerized simulation was made of the 
coupled dynamic behaviour and open and closed loop fuel control 
characteristics. The basic mechanism, high pressure injection ca- 
pability and injection characteristics were studied in addition to the 
coupling relationship of injection characteristics and idle engine 
governing. A diesel idle speed governing system adopting a cas- 
cade control structure was synthesized, implemented and tested. It 
was concluded that this new system resulted in much better control 
of performance. The system, comprising a digital engine model, 
control strategy and implementation algorithm is stated to represent 
a new concept of diesel governing technique named Direct Digital 
Diesel Governing. (AB) (160 refs.) 


19006 (UCRL-JC—115804) Effects of natural gas composi- 
tion on ignition delay under diesel conditions. Naber, J.D. 
(Sandia National Labs., Livermore, CA (United States)); Siebers, 
D.L.; Di Julio, S.S.; Westbrook, C.K. Lawrence Livermore National 
Lab., CA (United States). 3 Dec 1993. 20p. Sponsored by Gas Re- 
search Inst., Chicago, IL (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Grant CTC 9209747 Contract 5091-260-2271 
5086-260-1458. (CONF-940711-—5: 25. international symposium on 
combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). Order 
Number DE94006405. Source: OSTI; NTIS; GPO Dep. 

Effects of variations in natural gas composition on autoignition of 
natural gas under direct-injection (Dl) diesel engine conditions were 
studied experimentally in a constant-volume combustion vessel and 
computationally using a chemical kinetic model. Four fuel blends 
were investigated: pure methane, a capacity weighted mean natu- 
ral gas, a high ethane content natural gas, and a natural gas with 
added propane typical of peak shaving conditions. Experimentally 
measured ignition delays were longest for pure methane and be- 
came progressively shorter as ethane and propane concentrations 
increased. At conditions characteristic of a DI compression ignition 
natural gas engine at Top Dead Center (CR=23:1, p = 6.8 MPa, T 
= 1150K), measured ignition delays for the four fuels varied from 
1.8 ms for the peak shaving and high ethane gases to 2.7 ms for 
pure methane. Numerically predicted variations in ignition delay as 
a function of natural gas composition agreed with these measure- 
ments. 
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19007 (ANL/ESD-20) Study of Japanese electrodynamic- 
suspension maglev systems. He, J.L. (Argonne National Lab., IL 
(United States). Center for Transportation Research); Rote, D.M.; 
Coffey, H.T. Argonne National Lab., IL (United States). Energy Sys- 
tems Div. Apr 1994. 75p. Sponsored by Department of Defense, 
Washington, DC (United States);Department of Transportation, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94011486. Source: OSTI; NTIS; GPO Dep. 
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This report presents the results of a study of the Japanese MLU 
magnetic-levitation (maglev) system. The development of the MLU 
system is reviewed, and the dynamic circuit model then is 
introduced and applied to the figure-eight-shaped null-flux coil sus- 
pension system. Three different types of figure-eight-shaped 
null-flux suspension systems are discussed in detail: (1) the 
figure-eight-shaped null-flux coil suspension system without cross- 
connection; (2) the combined suspension and guidance system; 
and (3) the combined propulsion, levitation, and guidance system. 
The electrodynamic-suspension maglev systems developed in 
Japan seem to be very promising and could result in a commercial 
application in the near future. 


19008 (DOE/CH/10435-T15) Research and Development of 
Proton-Exchange Membrane (PEM) Fuel Cell System for Trans- 
portation Applications: Initial Conceptual Design Report. 
General Motors Corp., indianapolis, IN (United States). Allison Gas 
Turbine Div. 30 Nov 1993. 134p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-90CH10435. 
(EDR-—16194). Order Number DE94010576. Source: OSTI; NTIS; 
GPO Dep. 

This report addresses Task 1.1, model development and applica- 
tion, and Task 1.2, vehicle mission definition. Overall intent is to 
produce a methanol-fueled 10-kW power source, and to evaluate 
electrochemical engine (ECE) use in transportation. Major achieve- 
ments include development of an ECE power source model and its 
integration into a comprehensive power source/electric vehicle 
propulsion model, establishment of candidate FCV (fuel cell pow- 
ered electric vehicle) mission requirements, initial FCV studies, and 
a candidate FCV recommendation for further study. 


19009 (DOE/ID/13074-T11) Kansas State University DOE/ 
KEURP Site Operator Program: Year 3, Third quarter report, 
January 1, 1994—March 31, 1994. Hague, J.R. Kansas State Univ., 
Manhattan, KS (United States). [1994]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-911D13074. 
Order Number DE94011223. Source: OSTI; NTIS; GPO Dep. 

Formed on July 15, 1981, the goal of this program is to under- 
take applied research and development projects that may enhance 
reliability and minimize the cost of electric service in Kansas. The 
Kansas Electric Utilities Research Program (KEURP) is a contrac- 
tual joint venture between six major electric utilities that serve the 
residents of the State of Kansas. The establishment of KEURP was 
made possible by the Kansas Corporation Commission (KCC). The 
KCC allowed Kansas electric utilities to include research and devel- 
opment (R & D) costs in their operating expenses, including dues 
to the Electric Power Research Institute (EPRI). Kansas universities 
play a unique role in KEURP with representation on the executive, 
technical and advisory committees of the program. The universities 
receive significant direct and indirect support from KEURP through 
direct funded projects as well as KEURP/EPRI co-funded projects. 
KEURP is working with EPRI researchers on projects to develop or 
expand Kansans knowledge and expertise in the fields of high 
technology and economic development. KEURP is a major source 
of funding in the electric/hybrid vehicle demonstration program. 


19010 (UCRL-ID-116834) Load calculation and system 
evaluation for electric vehicle climate control. Aceves-Saborio, 
S.; Comfort, W.J. lil. Lawrence Livermore National Lab., CA 
(United States). 27 Oct 1993. 88p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94010834. Source: OSTI; NTIS; GPO Dep. 

Providing air conditioning for electric vehicles (EVs) represents 
an important challenge, because vapor compression air condition- 
ers, which are common in gasoline powered vehicles, may 
consume a substantial part of the total energy stored in the EV 
battery. This report consists of two major parts. The first part is a 
cooling and heating load calculation for electric vehicles. The sec- 
ond part is an evaluation of several systems that can be used to 
provide the desired cooling and heating in EVs. Four cases are 
studied. Short range and full range EVs are each analyzed twice, 
first with the regular vehicle equipment, and then with a fan and 
heat reflecting windows, to reduce hot soak. Recent legislation has 
allowed the use of combustion heating whenever the ambient tem- 
perature drops below 5°C. This has simplified the problem of 
heating, and made cooling the most important problem. Therefore, 
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systems described in this project are designed for cooling, and 
their applicability to heating at temperatures above 5°C is de- 
scribed. If the air conditioner systems cannot be used to cover the 
whole heating load at 5°C, then the vehicle requires a complemen- 
tary heating system (most likely a heat recovery system or electric 
resistance heating). Air conditioners are ranked according to their 
overall weight. The overall weight is calculated by adding the sys- 
tem weight and the weight of the battery necessary to provide 
energy for system operation. 
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19011 (LA-UR-94-1205) Heat pipe radiation cooling (HPRC) 
for high-speed aircraft propulsion: Phase 2 (feasibility) final 
report. Martin, R.A. (Los Alamos National Lab., NM (United 
States)); Merrigan, M.A.; Elder, M.G.; Sena, J.T.; Keddy, E.S.; Sil- 
verstein, C.C. Los Alamos National Lab., NM (United States). 25 
Mar 1994. 104p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE94011653. Source: OSTI; NTIS; 
GPO Dep. 

The National Aeronautics and Space Administration (NASA), Los 
Alamos National Laboratory (Los Alamos), and CCS Associates 
are conducting the Heat Pipe Radiation Cooling (HPRC) for High- 
Speed Aircraft Propulsion program to determine the advantages 
and demonstrate the feasibility of using high-temperature heat 
pipes to cool hypersonic engine components. This innovative ap- 
proach involves using heat pipes to transport heat away from the 
combustor, nozzle, or inlet regions, and to reject it to the environ- 
ment by thermal radiation from adjacent external surfaces. HPRC 
is viewed as an alternative (or complementary) cooling technique 
to the use of pumped cryogenic or endothermic fuels to provide 
regenerative fuel or air cooling of the hot surfaces. The HPRC pro- 
gram has been conducted through two phases, an applications 
phase and a feasibility phase. The applications program (Phase 1) 
included concept and assessment analyses using hypersonic 
engine data obtained from US engine company contacts. The appli- 
cations phase culminated with planning for experimental verification 
of the HPRC concept to be pursued in a feasibility program. The 
feasibility program (Phase 2), recently completed and summarized 
in this report, involved both analytical and experimental studies. 


19012 


(NREL/TP-432-5028) Use of infra-red thermography 
for automotive climate control analysis. Burch, S.D.; Hassani, 
V.; Penney, T.R. National Renewable Energy Lab., Golden, CO 
(United States). Mar 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 


9403106-1: Vehicle thermal management systems conference, 
Columbus, OH (United States), 29 Mar - 1 apr 1994). Order Num- 
ber DE94000213. Source: OSTI; NTIS; GPO Dep. 

in this paper, several automotive climate control applications for 
IR thermography are described. Some of these applications can be 
performed using conventional IR techniques. Others, such as visu- 
alizing the air temperature distribution within the cabin, at duct 
exits, and at heater and evaporator faces, require new experimen- 
tal methods. In order to capture the temperature distribution within 
an airstream, a 0.25-mm-thick (0.01 inch) fiberglass screen is 
used. This screen can be positioned perpendicular or parallel to 
the flow to obtain three-dimensional spatial measurements. In 
many cases, the air flow pattern can be inferred from the resulting 
temperature distribution, allowing improved air distribution designs. 
In all cases, significant improvement in the speed, ease, and quan- 
tity of temperature distribution information can be realized with 
thermography as compared to conventional thermocouple array 
techniques. Comparisons are presented between IR thermography 
images and both thermocouple measurements and computational 
fluid dynamics (CFD) predictions. 
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Refer also to citation(s) 18335, 19001, 19002, 19006, 19134 


19013 (ANUVOTMWCR-6) The effect of alternative fuels on 
the stability and lubricity of crankcase lubricants: Final report, 
September 1992-September 1993. Klaus, E.E.; Duda, J.L.; Shah, 





R.J. Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Chemical Engineering. Mar 1994. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94010353. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this research is to study the effect of alternative 
fuels on the functioning of crankcase lubricants with these three 
main goals: Develop simple, rapid test protocols to evaluate the in- 
fluence of alternative fuels on the stability and lubricity of lubricants 
under conditions simulating engine operation. The objective is to 
have these test protocols serve industry as a precursor evaluation 
procedure before expensive engine tests are conducted. The relia- 
bility of these test procedures to predict the influence of additives 
on lubricant performance under actual operating conditions will be 
determined by comparison of these test results with available en- 
gine and fleet tests. Use the developed test procedures to evaluate 
commercially available lubricants for applications with alternative 
fuels and determine the influence of various bearing materials, in- 
cluding conventional steel as well as advanced ceramic materials. 
Use the test procedures to evaluate classes of lubricants and lubri- 
cant additives as well as fuel additives, and develop lubricants and 
additives for comparability with specific alternative fuels. Test pro- 
cedures have been developed to produce lubricant fractions which 
can be caused by contact with alternative fuels in the crankcase 
and the area of the fuel injector. Associated test procedures have 
also been developed so that the oxidative stability and the wear 
characteristics of the lubricant fractions from the extraction protocol 
can be evaluated. Although these test procedures have been used 
to evaluate some lubricants, the significant impact of these tests on 
the development and evaluation of lubricants for alternatively fu- 
eled engines has only been initiated, and these tests should be the 
basis for extensive future studies. 


19014 (NREL/TP-425-6357) Advanced hydrogen/method 


utilization technology demonstration: Final report. Lynch, F. 
(Hydrogen Consultants, Inc., Littleton, CO (United States)); Fulton, 


J. National Renewable Energy Lab., Golden, CO (United States); 
Hydrogen Consultants, Inc., Littleton, CO (United States). Apr 
1994. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE94000214. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the work was to seek homogeneous 
blend ratios of hydrogen:methane that provide “leverage” with re- 
spect to exhaust emissions or engine performance. The leverage 
sought was a reduction in exhaust emissions or improved effi- 
ciency in proportions greater than the percentage of hydrogen 
energy in the blended fuel gas mixture. The scope of the study in- 
cluded the range of air/fuel mixtures from the lean limit to slightly 
richer than stoichiometric. This encompasses two important modes 
of engine operation for emissions control; lean burn pre-catalyst 
(some natural gas engines have no catalyst) and post-catalyst; and 
stoichiometric with three-way catalyst. The report includes a brief 
discussion of each of these modes. 


19015 (NUTEK-TB—94-1-N) Transesterified rape seed oll: 
Characteristics and production. Dalemo, M. (Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Agricultural En- 
gineering). Swedish National Board for industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1994. 74p. (in 
Swedish). Project NUTEK 146-310. (SLU-LT-R-153). Order Num- 
ber DE94763357. Source: OSTI; NTIS. 

The area of oil crops, mainly rape, in Sweden today is about 165 
000 hectares. About 280 000 tonnes of the harvest are processed 
and give about 100 000 tonnes of vegetable oil. The main part is 
exported to a low world market price. This oil could better be used 
as a fuel in Sweden. Using the oil would give us a better environ- 
ment and make us more independent of the oil producing countries. 
When the rape oil is transesterified, it can be used in all types of 
diesel engines. The main advantages are that the fuel is renewable 
and does not give any addition of CO to the atmosphere. The 
transesterified vegetable oil is possible to mix with diesel oil. It also 
has a high flame point and is therefore easy to handle and store. 
Transesterified vegetable oil gives a little bit higher fuel consump- 
tion and a lower effect than diesel. Much research at universities 
and industries around the world has been done on transesterified 
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vegetable oil. The production is fully developed and tested. But so 
far only Austria has taken the step from research to industrial pro- 
duction through investment subsidies and tax allowance. In the 
northern countries both Sweden and Finland have far going plans. 
in Europe, France is building an industrial plant for a production of 
400 000 tonnes of oil per year. One important factor for the pro- 
duction is the economy. The cost for transesterification in Sweden 
is 1.85 SEK/I for a production of 13 000 tonnes per year and 2.95 
SEK/I for a production of 400 tonnes per year. Totally the cost for 
the oil is 4.10 SEK/I respectively 5.60 SEK/I. This should be com- 
pared with the diesel fuel price which is 3 SEK/I, taxes included. 
Transesterified rape oil is one of the best substitutes for diesel oil 
we have today, both from an economical and an environmental 
view. The vegetabie oil however can only substitute a part of the 
diesel fuel consumption. 49 refs, 15 figs, 13 tabs 
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3502 Proliferation 
Refer also to citation(s) 18268, 18639, 18872, 19510 


19016 (DOE/AN/ACNT-—93B8) Arms control and nonprolifera- 
tion technologies: Third/ourth quarters 1993. Staehle, G.; Stull, 
S.; Talaber, C.; Moulthrop, P. (eds.). USDOE Office of Intelligence 
and National Security, Washington, DC (United States). Office of 
Arms Control and Nonproliferation. [1993]. 32p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94010152. Source: OSTI; NTIS; GPO Dep. 

This issue of Arms Control and Nonproliferation Technologies is 
another in a series of issues about specific means for detecting 
and identifying proliferation and other suspect activities outside the 
realm of arms control treaties. All the projects discussed are 
funded by the Office of Research and Development of the Depart- 
ment of Energy’s Office of Nonproliferation and National Security. 


19017 (UCRL-ID—117010) Recovery of weapon plutonium 
as feed material for reactor fuel. Armantrout, G.A. (and others); 
Bronson, M.A.; Choi, Jor-Shan. Lawrence Livermore National Lab., 
CA (United States). 16 Mar 1994. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94009977. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents preliminary considerations for recovering 
and converting weapon plutonium from various US weapon forms 
into feed material for fabrication of reactor fuel elements. An ongo- 
ing DOE study addresses the disposition of excess weapon 
plutonium through its use as fuel for nuclear power reactors and 
subsequent disposal as spent fuel. The spent fuel would have 
characteristics similar to those of commercial power spent fuel and 
could be similarly disposed of in a geologic repository. 


3503 Verification 
Refer also to citation(s) 19016, 19515, 19605, 20569 


19018 (DOE/AN/ACNT-94A) Arms control and nonprolifera- 
tion technologies: The non-proliferation experiment: First 
quarter 1994. Staehle, G.; Stull, S.; Talaber, C. (eds.). USDOE Of- 
fice of Arms Control and Nonproliferation, Washington, DC (United 
States). [1994]. 76p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010308. Source: OSTI; NTIS; 
GPO Dep. 

In this issue of Arms Control and Nonproliferation Technologies 
we present the initial findings of the recent Non-Proliferation Exper- 
iment (NPE), conducted by the Department of Energy at the 
Nevada Test Site. Through an introduction and pictorial walk- 
through, Marv Denny and Jay Zucca of Lawrence Livermore 
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National Laboratory describe the overall experiment. This is fol- 
lowed by scientific and technical abstracts of the complex suite of 
experiments and analyses, which were presented at the Sympo- 
sium on Non-Proliferation Experiment Results and Implications for 
Test Ban Treaties, April 19-21, 1994. Questions regarding the on- 
going analysis and conclusions from the NPE should be directed to 
Leslie Casey in the Office of Research and Development within the 
Office of Nonproliferation and National Security of DOE. Her phone 
number is 202-586-2151. 


19019 (LA-12766-MS) Predicting linear and nonlinear time 
series with applications in nuclear safeguards and nonprolifer- 
ation. Burr, T.L. Los Alamos National Lab., NM (United States). 
Apr 1994. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010215. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a primer on the analysis of both linear and nonlin- 
ear time series with applications in nuclear safeguards and 
nonproliferation. We analyze eight simulated and two real time se- 
ries using both linear and nonlinear modeling techniques. The 
theoretical treatment is brief but references to pertinent theory are 
provided. Forecasting is our main goal. However, because our 
most common approach is to fit models to the data, we also em- 
phasize checking model adequacy by analyzing forecast errors for 
serial correlation or nonconstant variance. 


19020 (LA-UR-94-988) EMP from a chemical explosion 
originating in a tunnel. Kelly, B. Los Alamos National Lab., NM 
(United States). Mar 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9404132-1: Non-proliferation experiment (NPE), Washington, DC 
(United States), 19-21 Apr 1994). Order Number DE94009340. 
Source: OSTI; NTIS; GPO Dep. 

Electromagnetic pulses generated by a chemical explosion deep 
in a tunnel have been detected by sensors placed on both sides of 
the portal. These detectors consisted of antennas, current trans- 
formers, B-dots, and D-dots. The main objective was to collect 
data for nonproliferation studies complementary to and in coopera- 
tion with seismic methods. The electric field strength at the portal 
was computed from the data to be on the order of 50 millivolts per 
meter, with a Fourier transform indicating that most of the energy 
occurs below about 3 MHz. Several of the sensors displayed peri- 
odic sharp spikes probably not related to the device. Surface 
guided waves were detected along power and ground cables plus 
the railroad track. Time dependent surface current and charge 
were measured on the portal door, which serves as a secondary 
source for external radiation. 


19021 (SAND-—94-0154C) NPE: Close-in stress and motion 
measurements. Smith, C.W. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000 ; 
AC04-76DP00789. (CONF-9404110—2: 3. FedUNIX annual confer- 
ence on system administration, networking, and security, 
Washington, DC (United States), 4-9 Apr 1994). Order Number 
DE94010385. Source: OSTI; NTIS; GPO Dep. 

On the Non-Proliferation Experiment, we measured stresses and 
accelerations in the nonlinear regime. Measurements were made in 
the host rock and in the grout stemming of the access drift. The 
thrust of the measurements was to provide data for a comparison 
with waveforms from nuclear events and with calculations of the 
process. Measured stress waveforms show greater amplitudes 
than yield-scaled waveforms from nearby nuclear events. Specifi- 
cally, the five stress peaks suggest an equivalent nuclear yield of 
more than two kilotons. Material velocity data from NPE also show 
amplitudes greater than nuclear data. The risetimes of the NPE 
data are slower than risetimes of scaled nuclear data. The ratio of 
risetimes is about two; this difference may prove useful in discrimi- 
nating between nuclear and chemical explosions. Non-radial 
accelerations show some departure from symmetric wave propaga- 
tion. Tuff strengths — inferred from differences between radial and 


hoop stresses — show values that are about twice laboratory deter- 
mined values. 


19022 (SAND-94-0783C) Input shaping for  three- 
dimensional slew maneuvers of a precision pointing flexible 
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spacecraft. Dohrmann, C.R.; Robinett, R.D. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9406133—1: 1994 American control con- 
ference, Baltimore, MD (United States), 29 Jun - 1 jul 1994). Order 
Number DE94008937. Source: OSTI; NTIS; GPO Dep. 

A method is presented for input torque shaping for three- 
dimensional slew maneuvers of a precision pointing flexible 
spacecraft. The method determines the torque profiles for 
fixed-time, rest-to-rest maneuvers which minimizes a specified per- 
formance index. Spacecraft dynamics are formulated in such a 
manner that the rigid body and flexible motions are decoupled. 
Furthermore, assembly by making use of finite element analysis re- 
sults. Input torque profiles are determined by solving an associated 
optimization problem using dynamic programming. Three example 
problems are provided to demonstrate the application of the 
method. 
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Refer also to citation(s) 17953, 17964, 17965, 18144, 18145, 
18166, 18420, 18589, 18591, 18595, 18604, 18605, 18643, 18650, 
18656, 18668, 18686, 18736, 18960, 18986, 19001, 19057, 19080, 
19107, 19132, 19149, 19161, 19210, 19247, 19286, 19478, 19506, 
20236, 20298, 20428 


19023 (ANL/ET/CP-82281) Interactions between creep and 
corrosion in Alloy 800. Natesan, K. Argonne National Lab., IL 
(United States). Apr 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9405143-2: 8. annual conference on fossil energy materi- 
als, Oak Ridge, TN (United States), 10-12 May 1994). Order 
Number DE94011521. Source: OSTI; NTIS; GPO Dep. 

Metallic components within or immediately adjacent to gasifiers, 
such as gas distributors, thermowells, transfer lines, and cyclones, 
are subjected to severe of temperature, pressure, and hostile multi- 
component gas environments. Metallic heat exchangers/waste-heat 
boilers resistant to sulfidation, corrosion. and erosion in low- and 
medium-Btu gas environments are essential components in large- 
scale gasification schemes, in both dry ash and slogging type 
gasifiers. Components, in general. must be resistant to corrosion, 
erosion, and high-temperature creep. A substantial data base is 
needed on the mechanical properties of materials exposed to 
complex gas environments to provide a more viable basis for es- 
tablishing long-term reliability of components. This work examines 
high-temperature creep of Alloy 800, a high-chromium alloy widely 
used in coal conversion systems, after exposure to oxygen and 
oxyger/sulfur mixed-gas environments over a wide temperature 
range. In addition, the data on the creep behavior of the alloy un- 
der various pretreatment and test-exposure conditions are used to 
establish performance envelopes for the alloy for service in fossil 
energy applications. 


19024 (ANL/ET/CP-82282) High-temperature corrosion of 
iron aluminides. Natesan, K. (Argonne National Lab., IL (United 
States)); Cho, W.D. Argonne National Lab., IL (United States). Apr 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9405143-1: 8. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 10-12 May 1994). Order Number DE94011505. 
Source: OSTI; NTIS; GPO Dep. 

Iron aluminides are being developed for use as structural materi- 
als and/or cladding alloys in fossil energy systems. Extensive 
development has been in progress on Fe,Al-based alloys to im- 
prove their engineering ductility. This paper describes results from 
an ongoing program to evaluate the corrosion performance of 
these alloys. The experimental program at Argonne involves ther- 
mogravimetric analyses of alloys exposed to environments that 
simulate coal gasification and coal combustion. Corrosion experi- 
ments were conducted to determine the effect of gas flow rate and 





different levels of HCI at a gas temperature of 650 C on three 
heats of aluminide material, namely, FA 61, FA 129, and FAX. In 
addition, specimens of Type 316 stainless steel with an overlay al- 
loying of iron aluminide were prepared by electrospark deposition 
and tested for their corrosion resistance. Detailed microstructural 
evaluations of tested specimens were performed. Results are used 
to assess the corrosion resistance of various iron aluminides for 
service in fossil energy systems that utilize coal as a feedstock. 


19025 (ANL/MSD/CP-77644) Amorphization kinetics of 
Zr3Fe under electron irradiation. Motta, A.T. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada)); Howe, L.M.; Okamoto, 
P.R. Argonne National Lab., IL (United States). Oct 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920970-10: 3. conference on 
evolution of microstructure in metals during irradiation, Chalk River 
(Canada), 29 Sep - 2 oct 1992). Order Number DE94011520. 
Source: OSTI; NTIS; INIS; GPO Dep. 

0.9 MeV electron irradiations were performed at 28-220 K in a 
high-voltage electron microscope (HVEM). By measuring onset, 
spread and final size of the amorphous region, factoring in the 
Guassian distribution of the beam, a kinetic description of the 
amorphization in terms of dose, dose rate and temperature was 
obtained. The critical temperature for amorphization by electron ir- 
radiation was found to be ~220 K, compared to 570-625 K for 
40Ar ion irradiation. Also, the dose-to-amorphization increased ex- 
ponentially with temperature. Results indicated that the rate of 
growth of the amorphous region under the electron beam de- 
creased with increasing temperature and the does-to-amorphization 
decreased with increasing dose rate. The size of the amorphous 
region saturated after a region dose, the final size decreasing with 
increasing temperature, and it was argued that this is related to the 
existence of a critical dose rate, which increased with temperature, 
below which no amorphization occurred. The above observations 
can be understood in the framework of the kinetics of damage ac- 
cumulation under irradiation. 


19026 (ANUMSD/CP-82160) Magnetic and structural insta- 
bilities of ferromagnetic and antiferromagnetic Fe/Cu(100). Li, 
Dongqi, Freitag, M.; Pearson, J.; Qiu, Z.Q.; Bader, S.D. Argonne 
National Lab., IL (United States). Apr 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940629-3: 6. joint conference on magnetism and 
magnetic materials, Albuquerque, NM (United States), 20-23 Jun 
1994). Order Number DE94011504. Source: OSTI; NTIS; GPO 
Dep. 

Fe wedges epitaxially grown on Cu(100) have been employed to 
investigate the interplay between magnetic and structural instabili- 
ties. 2-4 ML clean Fe films grown at room temperature are 
ferromagnetic with perpendicular easy axes. Bcc Fe films > 11ML 
thick are ferromagnetic with in-plane easy axes. Most importantly, 
€6-11ML fcc Fe films are antiferromagnetic and have a ferromag- 
netic surface. Films grown below 200K and annealed to room 
temperature do not exhibit the antiferromagnetic phase, but remain 
ferromagnetic and undergo a spin-reorientation transition from per- 
pendicular to in-plane at ~6ML. A new phase diagram for Fe/ 
Cu(100) is proposed as a function of thickness and growth temper- 
ature. In addition, an impurity-stabilized layer-by-layer growth that 
persists to 30-40 monolayers (ML) Fe is also reported. 


19027 
tion and crystallization: in situ transmission electron 
microscope studies. Allen, C.W. Argonne National Lab., IL (United 
States). Materials Science Div. [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940275—1: Symposium on high-voltage and high-resolution 
electron microscopy, Stuttgart (Germany), 21-24 Feb 1994). Order 
Number DE94009823. Source: OSTI; NTIS; INIS; GPO Dep. 
Interfacing an ion accelerator to a transmission electron micro- 
scope (TEM) allows the analytical functions of TEM imaging and 
diffraction to be employed during ion-irradiation effects studies. At 
present there are twelve such installations in Japan, one in France 
and one in the US. This paper treats several aspects of in situ 
studies involving electron and ion beam induced and enhanced 
phase transformations and presents results of several in situ exper- 
iments to illustrate the dynamics of this approach in the materials 


(ANL/MSD/CP-82380) irradiation-related amorphiza- 
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science of irradiation effects. The paper describes the ion- and 
electron-induced amorphization of CuTi; the _ ion-irradiation- 
enhanced transformation of  TiCro; and the ion- and 
electron-irradiation-enhanced crystallization of CoSiz. 


19028 (ANL/MSD/CP-—82465) Determination of grain bound- 
ary volume expansion by HREM. Buckett, M.I.; Merkle, K.L. 
Argonne National Lab., IL (United States). Mar 1994. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940275-—2: Symposium on high-voltage 
and high-resolution electron microscopy, Stuttgart (Germany), 21- 
24 Feb 1994). Order Number DE94010452. Source: OSTI; NTIS; 
GPO Dep. 

High resolution electron microscopy (HREM) has provided in- 
valuable insight into the structure of grain boundaries at the 
atomistic level. Quantitative HREM methods are now in develop- 
ment which, combined with atomistic simulations, can provide 
further insight into grain boundary structure-energy correlations. 
For example, the volume expansion (or excess free volume, 6), a 
thermodynamic parameter directly related to the grain boundary 
energy, is represented by the normal component of the rigid body 
translation. Although its magnitude is small, it can be determined 
experimentally using statistical techniques which locate and fit the 
peak and valley positions in an experimental HREM image - i.e., a 
direct measurement of the lattice fringe displacements is made. We 
have modified the lattice fringe displacement technique such that a 
measurement accuracy of better than +0.002a, can be achieved. 
Precise knowledge of the position and intensity of the image con- 
trast and a detailed understanding of the sources of error are 
required. This paper provides a detailed description of the lattice 
fringe displacement technique as well as an analysis of the 
sources of error in the measurement. 


19029 (ANLU/MSD/CP-82716) Scanning x-ray diffraction: A 
technique with high compositional resolution for studying 
phase formation in co-deposited thin films. Selinder, T.|.; Miller, 
D.J.; Gray, K.E.; Beno, M.A.; Knapp, G.S. Argonne National Lab., 
IL (United States). Apr 1994. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940411-15: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94011496. Source: OSTI; NTIS; GPO Dep. 

Investigation of the formation of new metastable phases in alloy 
thin films requires ways of quickly determining the crystalline struc- 
ture of samples with different compositions. We report a novel 
technique for acquiring structural information from films intentionally 
grown with a composition gradient. For example, binary metal alloy 
films were deposited using a phase-spread sputtering method. In 
this way essentially the entire composition range could be grown in 
a single deposition. By using a narrow incident x-ray beam and a 
translating sample stage combined with a position sensitive x-ray 
detector technique, detailed information of the metastable phase di- 
agram can be obtained rapidly. Compositional resolution of the 
order of +0.2% can be achieved, and is limited by the brightness 
of the x-ray source. Initial results from studies of phase formation 
in Zr-Ta alloys are presented. Extensions of the analysis technique 
to ternary systems are discussed. 


19030 (ANL/MSD/PP-74577) Comment on: Direct observa- 
tion of spin-split electronic status of Pd at the Pd(111)/Fe(110) 
interface. Chang, Y. (Brookhaven National Lab., Upton, NY 
(United States)); Brookes, N.B.; Johnson, P.D.; Bader, S.D. Ar- 
gonne National Lab., IL (United States); Brookhaven National Lab.., 
Upton, NY (United States). Sep 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
; W-31109-ENG-38. Contract DMR-86-03304. Order Number 
DE94010450. Source: OSTI; NTIS; GPO Dep. 

We have studied the interface formed by depositing Pd on an 
Fe(001) surface using spin-resolved photoemission. It is shown 
that the spin-resolved interface states that Weber et al. (Phys. Rev. 
Lett. 66, 942 (1991)) observed are probably not exchange split 
components. Although the Pd/Fe(001) interface photoemission 
spectra with polarized light appears to show an inverted exchange 
splitting, the two peaks show a different sensitivity to incident light 
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polarization and hence have a different symmetry; thus the peaks 
do not represent an exchange split pair. 


19031 (CONF-940613-7) Biaxial loading and shallow-flaw 
effects on crack-tip constraint and fracture-toughness. Pennell, 
W.E.; Bass, B.R.; Bryson, J.W.; McAfee, W.J.; Theiss, T.J.; Rao, 
M.C. Oak Ridge National Lab., TN (United States). [1994]. 12p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From Pressure 
vessel and piping conference; Minneapolis, MN (United States); 
19-23 Jun 1994. Order Number DE94010128. Source: OSTI; 
NTIS; GPO Dep. 

Uniaxial tests of single-edged notched bend (SENB) specimens 
with both deep- and shallow-flaws have shown elevated fracture- 
toughness for the shallow flaws. The elevation in fracture-toughness 
for shallow flaws has been shown to be the result of reduced con- 
straint at the crack-tip. Biaxial loading has the potential to increase 
constraint at the crack-tip and thereby reduce some of the shallow- 
flaw, fracture-toughness elevation. Biaxial fracture-toughness tests 
have shown that the shallow-flaw, fracture-toughness elevation is 
reduced but not eliminated by biaxial loading. Dual-parameter, 
fracture-toughness correlations have been proposed to reflect the 
effect of crack-tip constraint on fracture-toughness. Test results 
from the uniaxial and biaxial tests were analyzed using the dual- 
parameter technology. Discrepancies between analysis results and 
cleavage initiation site data from fractographic examinations indi- 
cate that the analysis models are in need of further refinement. 
Addition of a precleavage, ductile-tearing element to the analysis 
model has the potential to resolve the noted discrepancies. 


19032 (DOE/ER/14156-3) Photodissociation and spec 
troscopy of gas phase bimetallic clusters: Progress report for 
1990-1991. Duncan, M.A. Georgia Univ., Athens, GA (United 
States). Dept. of Chemistry. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-90ER14156. 
Order Number DE94011531. Source: OSTI; NTIS; GPO Dep. 

The general goals of this research project are (1) to synthesize 
novel bimetallic clusters in the gas phase; (2) to characterize their 
geometry, electronic structure, and chemical bonding; and (3) to 
compare these heterogeneous systems to corresponding pure 
component clusters. Clusters are synthesized by pulsed laser va- 
porization of solid metal rods coincident with laser photolysis of 
volatile metal complexes (e.g., metal carbonyls). Two techniques 
are used to characterize cluster properties: resonant two-photon 
ionization spectroscopy (R2P1) of neutral clusters and laser pho- 
todissociation spectroscopy of cluster ions. The project focuses on 
the selected mixtures of iron, chromium, and molybdenum with bis- 
muth, aluminum and silver to probe a variety of heterogeneous 
effects in transition metal-main group metal mixtures. 


19033 (DOE/ER/14268-2) The relationship between hy- 
droxyl groups on oxide surfaces and the properties of 
supported metals: Progress report, June 1, 1992—January 31, 
1994. Schwarz, J.A. Syracuse Univ., NY (United States). Dept. of 
Chemical Engineering and Materials Science. [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER14268. Order Number DE94010786. Source: OSTI; 
NTIS; GPO Dep. 

Supported metal catalysts are commonly prepared by depositing 
catalytic precursors from aqueous solutions of electrolytes onto 
high surface area oxides. A general conclusion of our previous 
studies was that the performance of the finished catalyst depends 
on the characteristic properties of the hydroxyl inventory on the 
surface of the oxide support, both in wet and in (pseudo)-dry con- 
ditions. Hydroxy! groups serve as adsorption or exchange sites 
during catalyst preparation. On the other hand, the configuration of 
hydroxyl groups still remaining on oxides after dehydration deter- 
mines the acid-base characteristics of the catalyst, which is an 
important catalytic property. The purpose of the investigation is to 
characterize the relationship between the complex inventory of hy- 
droxyl groups at oxide surfaces, the acid-base properties of oxides 
(both in aqueous solution and in the pseudo-dry state) and the re- 
sultant effects on the properties of catalytic materials formed by 
adsorption/impregnation onto these hydroxylated supports during 
catalyst preparation. We use a common crystallographic model to 
describe the local configuration of hydroxyl groups on both the 
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pseudo-dry surface and -the oxide/aqueous solution interface. This 
allows us to extend the concept of structurally determined intrinsic 
heterogeneity of pseudo-dry surfaces (as already known from the 
IR spectra of isolated surface hydroxyls) to the oxide/solution inter- 
face. We examine the consequences of that heterogeneity upon 
the impregnation step during catalyst preparation. 


19034 (DOE/ER/45365—6) Transformation plasticity in duc 
tile solids: Annual progress report, June 1, 1993—May 31, 
1994. Olson, G.B. Northwestern Univ., Evanston, IL (United 
States). Apr 1994. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER45365. Order Number 
DE94010420. Source: OSTI; NTIS; GPO Dep. 

Research has addressed the role of martensitic transformation 
plasticity in the enhancement of toughness in high-strength 
austenitic steels, and the enhancement of formability in multiphase 
low-alloy sheet steels. In the austenitic steels, optimal processing 
has achieved a significant increase in strength level, in order to in- 
vestigate the interaction of strain-induced transformation with the 
microvoid nucleation and shear localization mechanisms operating 
at ultrahigh strength levels. The degree of transformation interac- 
tion is sensitive to both strength level and degree of constraint. 
The stress-state dependence of transformation and fracture mech- 
anisms has been investigated in model alloys, comparing behavior 
in uniaxial tension and blunt-notch tension specimens. A reformu- 
lated numerical constitutive model for transformation plasticity has 
allowed a more thorough analysis of transformation/fracture 
interactions, including local processes of microvoid nucleation. Pro- 
cessing of a new low alloy steel composition has been optimized to 
stabilize retained austenite by isothermal bainitic transformation 
after intercritical annealing. Results show a good correlation of uni- 
form ductility with the austenite amount and stability, and new 
compositions are designed for improved stability. 


19035 (INIS-BR-3306) Thermal-mechanic treatments in 
metallic uranium. Schneider, P.L. (Instituto Militar de Engenharia 
(IME), Rio de Janeiro, RJ (Brazil)). Associacao Brasileira de 
Metalurgia e Materiais, Sao Paulo, SP (Brazil). 1992. 11p. (in Por- 
tuguese). (CONF-9208257-: 47. Annual Congress of Brazilian 
Association of Metallurgy and Materials, Belo Horizonte (Brazil), 
10-13 Aug 1992). Order Number DE94624152. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work presents metallurgical properties of metallic uranium 
and thermal-mechanics treatments that permit grain refinement 
with random orientation in order to avoid dimensional instability, if 
subjected to irradiation of thermal cycling. (author). 


19036 (INIS-BR-3307) Arc melting in inert gas atmosphere 
of zirconium sponge. Julio Junior, O. (Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Andrade, 
A.H.P. de. Associacao Brasileira de Metais (ABM), Sao Paulo, SP 
(Brazil). 1991. 13p. (In Portuguese). (CONF-9109540-: 46. Annual 
Congress of Brazilian Association of Metals, Sao Paulo (Brazil), 
15-18 Sep 1991). Order Number DE94624146. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The obtainment of metallic zirconium in laboratory scale with 
commercial and nuclear quality is the objective of the Metallurgy 
Department of IEN/CNEN - Brazil, so a melting procedure of zirco- 
nium sponge in laboratory scale using an arc furnace in inert 
atmosphere is developed. The effects of atmosphere operation, 
and the use of gas absorber and the sponge characteristics over 
the quality of button in as-cast reporting with hardness measures 
are described. (C.G.C.). 


19037 


(INIS-BR-3310) Crystallographic texture develop- 
ment of Zircaloy-4 alloy. Brandao, L.P.M. (Instituto Militar de 
Engenharia (IME), Rio de Janeiro, RJ (Brazil)); Costa Viana, C.S. 
da. Associacao Brasileira de Metalurgia e Materiais, Sao Paulo, 
SP (Brazil). 1993. 2p. (in Portuguese). (CONF-9307180-: 48. An- 
nual Congress of Brazilian Association of Metallurgy and Materials, 


Rio de Janeiro (Brazil), 25-28 Jul 1993). Order Number 
DE94624153. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALLOY-ZR98SN-4/crystal structure; 
ALLOY-ZR98SN-4; ANISOTROPY; COLD WORKING; RECRYS- 


TALLIZATION; ROLLING; TEXTURE 





19038 (INIS-JP-018, pp. 1189-1196) Is ductile cast iron 
ductile at -40degC ?. Urabe, N. (NKK Corp., Tokyo (Japan)); Fu- 
ruta, K. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The results of torsion tests conducted at low temperatures re- 
vealed that ductile cast iron has sufficient ductility even under the 
tri-axial stress state condition. The results by fracture toughness 
tests performed at high loading rates also showed that ductile cast 
iron has excellent fracture toughness under the lowest service tem- 
perature. Analyses of the safety assessment on the cask were 
carried out based on a linear elastic fracture mechanics approach. 
Using the results obtained by the tests, it was shown that casks 
produced by ductile cast iron have enough ductility and toughness 
to preclude the brittle failure under the hypothetical accident condi- 
tions described in the IAEA regulations. (J.P.N.). 


19039 (INIS-JP-018, pp. 1304-1310) Dynamic fracture 
toughness and evaluation of fracture in a ferritic nodular cast 
iron for casks. Yasunaka, T. (National Research Inst. for Metals, 
Tokyo (Japan)); Nakano, K. 1993. 1709p. (CONF-920905-: PA- 
TRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The effect of loading rate and temperature on fracture toughness 
of a ferritic nodular cast iron obtained from a thick-walled cylindri- 
cal casting has been investigated. Based upon this result, the cast 
iron is evaluated as a material for casks. (1) In the ductile fracture 
region, fracture toughness increases with increases in loading rate. 
(2) Ductile-brittle transition temperature is linearly related to the 
logarithm of stress intensity rate. (3) In the ductile fracture region, 
converted plain strain fracture toughness divided by yield stress 
can be adopted as a material constant which is independent of 
loading rate and temperature. From the result of a static fracture 
toughness test, the evaluation of fracture in high loading rate can 
be made. (4) In the ductile fracture region of the material investi- 
gated, the maximum allowable flaw depth exceeded the minimum 
detectable flaw size by a nondestructive inspection. Ferritic nodular 
cast iron can be used as a material for casks in the ductile fracture 
region at least. (J.P.N.). 


19040 (INIS-JP-018, pp. 1477-1484) Elevated temperature 
tensile properties of borated 304 stainiess steel: Effect of 
boride dispersion on strength and ductility. Stephens, JJ. 
(Sandia National Labs., Albuquerque, NM (United States)); Soren- 
son, K.B.; McConnell, P. 1993. 1709p. (CONF-920905-: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This paper presents a comparison of the tensile properties of 
Powder Metallurgy (PM) ’Grade A’ material with that of the conven- 
tional IM 'Grade B’ material for two selected Types (i.e., boron 
contents) as defined by the ASTM A887 specification: Types 
304B5 and 304B7. Tensile properties have been generated for 
these materials at temperatures ranging from room temperature to 
400degC (752degF). The data at higher temperatures are required 
for ASME Code Case purposes, since the use temperature of a 
basket under ‘worst case’ cask conditions may be as high as 
343degC (650degF), due to self-heating by the activated fuel ele- 
ments. We will also discuss the current status of efforts aimed at 
obtaining an ASME Boiler and Pressure Vessel Code Case for se- 
lected grades of borated stainless steel covered by the ASTM 
A887 specification. (J.P.N.). 


19041 (IS-T-1678) Perfluorodiethoxymethane on nickel 
and nickel oxide surfaces. Jacobson, J. Ames Lab., IA (United 
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States). 3 Mar 1994. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94011200. Source: OSTI; NTIS; GPO Dep. 

The interaction of perfluorodiethoxymethane with a nickel single 
crystal, Ni(100); a nickel crystal with chemisorbed oxygen, Ni(100)- 
¢(2x2)O; and a nickel crystal with nickel oxide crystallites, NiO(100) 
is investigated in an ultra high vacuum environment using thermal 
desorption spectroscopy and high resolution electron energy loss 
spectroscopy. Nickel, a component of hard disk drives and stain- 
less steel, is used to represent metal surfaces in these “real” 
systems. Perfluorodiethoxymethane is used in this study as a 
model compound of industrial perfluoropolyether lubricants. These 
lubricants are known for their exceptional stability, except in the 
presence of metals. Perfluorodiethoxymethane contains the acetal 
group (-OCF.,O-), believed to be particularly vulnerable to attack in 
the presence of Lewis acids. Since the surfaces studied show in- 
creasing Lewis acidity at the nickel atom sites, one might expect to 
see increasing decomposition of perfluorodiethoxymethane due to 
acidic attack of the acetal group. No decomposition of perfluorodi- 
ethoxymethane is observed on the clean Ni(100) surface, while 
more research is needed to determine whether a small decomposi- 
tion pathway is observed on the oxygenated surfaces, or whether 
sample impurities are interfering with results. The strength of the 
bonding of perfluorodiethoxymethane to the surface is found to in- 
crease as the nickel atoms sites become more acidic in moving 
from Ni(100) to Ni (100)-c(2x2)O to NiO (100). 


19042 (JAERI-M-93-228, pp. 52-59) Alloys studied by neu- 
tron scattering. Morii, Yukio (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Neutron scattering study on the martensitic transformation and 
spinodal decomposition of alloys is described. Lattice vibration 
mode [110]TA, in various noble metal bcc-based alloys was mea- 
sured. An analysis of the (110) interplanar force constants revealed 
a relation between the force constants and the martensite phase at 
low temperatures. Time resolved experiments of spinodal decom- 
position of MnCu were carried out to investigate how the separated 
(decomposed) phase grows in time. In the late regime of the de- 
composition, the size of the precipitate increased with a power law 
oft®-S” while the crystallite grew as t°-2°. (author). 


19043 (JAERI-M—93-228, pp. 944-952) X-ray residual stress 
measurement and its variation during plane bending fatigue 
and sliding wear processes in TIC, TIN, TIB2 and Al20, coated 
carbon steels. Endoh, Takashi (Tokai Univ., Hiratsuka, Kanagawa 
(Japan). Faculty of Engineering); Idemitsu, Kohji; Kawakami, 
Mamoru. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

The development of ceramic coating to metals was stimulated by 
the need for high temperature, wear and corrosion resistant materi- 
als. Recently TiC, TIN, TiB2 and AloO, are used as ceramic 
coating materials. In the present study, the X-ray method was suc- 
cessfully applied to measure the residual stress distribution in their 
ceramics coated steels. The X-ray elastic constants were deter- 
mined and compared with the mechanically measured values. And 
plane bending and sliding wear tests were carried out. The X-ray 
method was successfully applied to measure the residual stress 
changes during fatigue and wear processes. The relationship be- 
tween the change of residual stress and damage accumulation was 
investigated. (author). 


19044 (KFTI-93-02-REV) Radiation amorphization of mate- 
rials. Neklyudov, |.M.; Chernyaeva, T.P. AN Ukrainskoj SSR, 
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Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 76p. (in Rus- 
sian). Order Number DE94624184. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of experimental and theoretical research on radiation 
amorphization are presented in this analytical review. Mechanism 
and driving forces of radiation amorphization are described, kinetic 
and thermodynamic conditions of amorphization are formulated. 
Compositional criteria of radiation amorphization are presented, 
that allow to predict irradiation behaviour of materials, their ten- 
dency to radiation amorphization. Mechanism of transition from 
crystalline state to amorphous state are considered depending on 
dose, temperature, structure of primary radiation damage and flux 
level. (author). 134 refs., 4 tab., 25 fig. 


19045 (NEI-Fl-217) Mineralogy and metallurgical proper- 
ties of iron ore sinter based on magnetite fines. Heinaenen, K. 
Rautaruukki Oy, Raahe (Finland); Helsinki Univ. (Finland). 1993. 
122p. Order Number DE94763309. Source: OSTI; NTIS. 

KTM-SULA Research Programme. 

This study has shown that sintering is primarily a mineralogical 
process even though it is traditionally considered as being con- 
trolled by chemical analyses. The effect of the mineralogy of the 
sinter mix on the mineralogy of the finished sinter is, in some ex- 
treme cases, quite clear and easily understood. The mineralogy of 
sinter based on magnetite fines differs completely from that of sin- 
ter made of hematite ores, even when they have the same 
chemical composition. In the author's opinion, this is due to the 
fact that in the sintering process the material is only partly melted 
and the first liquid phase to form is then of crucial importance to 
the mineralogy of the sinter. Magnetite reacts easily with SiOz 
forming a fayalite melt, whereas hematite forms a calcium ferrite 
met with CaO. Sinter based on magnetite fines contains 40-60 % 
magnetite and 10-30 % hematite, the slag phase consisting mainly 
of vitreous silicate with very little calcium ferrites. Sinters made of 
hematite ores contain 30-50 % hematite, 10-20 % magnetite and 
much more calcium ferrites than vitreous slag. The correlation be- 
tween sinter mineralogy and metallurgical test results has been 
studied on process sinters made by the Rautaruukki sinter plant at 
Raahe. In this study, the mineral composition of the sinters has 
been determined by four different methods, the chemical composi- 
tion of the minerals has been analyzed in different sinters and the 
distribution of the main chemical components between different 
minerals has been calculated. 


19046 (ORNL/Sub-—90-SF521/02) Investigation of moisture- 
induced embrittlement of iron aluminides: interim report. 
Castagna, A. (Rensselaer Polytechnic Inst., Troy, NY (United 
States). Dept. of Materials Engineering); Stoloff, N.S. Oak Ridge 
National Lab., TN (United States); Rensselaer Polytechnic Inst., 
Troy, NY (United States). Dept. of Materials Engineering. 19 Apr 
1994. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94010881. Source: OSTI; NTIS; GPO Dep. 

Alloy FA-129 undergoes an increase in crack propagation rate 
and a loss of fracture toughness in moisture-bearing and hydrogen 
gas environments. A similar effect is seen on ductility of FA-129 in 
tensile tests. The embrittling effect in air is attributed to oxidation of 
aluminum in the alloy by water vapor to produce Al,O3 and hydro- 
gen gas. Alloy FAP-Y, which is disordered and contains only 16 
a%Al is embrittled by hydrogen gas in a manner similar to that of 
FA-129. However, laboratory air had little effect on the crack 
growth rates, fracture toughness, or tensile ductility. The lower alu- 
minum content apparently is insufficient to induce the Al-H2O 
reaction. TEM and SEM analyses of microstructure and fracture 
surfaces were consistent with the change in fracture toughness 
with order and environment. Testing at elevated temperatures re- 
duces crack growth rates in FA-129, and increases fracture 
toughness and ductility. This is consistent with the well docu- 
mented peak in hydrogen embrittlement in structural alloys at or 
near room temperature. Elevated temperature affects the degree of 


embrittlement in a complex manner, possibly changing the rates of 
several of the processes involved. 


19047 (PNL-9457) Estimates of durability of TMIF-2 core 


debris canisters and cask liners. Johnson, A.B. Jr.; Lund, A.L.; 
Pednekar, S.P. Pacific Northwest Lab., Richland, WA (United 
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States). Apr 1994. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94011607. Source: OSTI; NTIS; INIS; GPO Dep. 

Core debris from the Three Mile Island-2 (TMI-2) reactor is cur- 
rently stored in stainless steel canisters. The need to maintain the 
integrity of the TMI-2 core debris containers through the period of 
extended storage and possibly into disposal prompted this assess- 
ment. In the assessment, corrosion-induced degradation was 
estimated for two materials: type 304L stainless steel (SS) canis- 
ters that contain the core debris, and type 1020 carbon steel (CS) 
liners in the concrete casks planned for containing the canisters 
from 2000 AD until the TMIl-2 core debris is placed in a repository. 
Three environments were considered: air-saturated water (with 2 
ppM CI-) at 20°C, and air at 20°C with two relative humidities 
(RHs), 10 and 40%. Corrosion mechanisms assessed included 
general corrosion (failure criterion: 50% loss of wall thickness) and 
localized attack (failure criterion: through-wall pinhole penetration). 
Estimation of carbon steel corrosion after 50 y also was requested. 


19048 (PNL-SA-22457) Saturation of swelling in neutron 
irradiated molybdenum and its dependence on irradiation tem- 
perature and starting microstructural state. Stubbins, J.F. (Univ. 
of Illinois, Urbana, IL (United States)); Garner, F.A. Pacific North- 
west Lab., Richland, WA (United States). Oct 1993. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-930928-29: 6. international conference on 
fusion reactor materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order 
Number DE94009881. Source: OSTI; NTIS; INIS; GPO Dep. 

Molybdenum and its alloys are of interest for potential fusion ap- 
plication due to their high melting point and relatively good thermal 
conductivities. The development of void superlattices during neu- 
tron irradiation appears to limit void swelling in pure molybdenum 
to values below 4% over a wide range of irradiation temperatures. 
The saturation value of swelling and the void superlattice parame- 
ter each appear to be somewhat dependent on temperature, but 
independent of the thermomechanical starting state. Formation of 
technetium and ruthenium by transmutation may also play some 
minor role in the microstructural evolution, but do not appear to be 
involved in the limitation of swelling. 


19049 (SAND-93-2711C) Magnetic properties of nanosize 
iron clusters. Venturini, E.L.; Wilcoxon, J.P.; Newcomer, P.P. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940411-13: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 4-8 Apr 1994). Order Number DE94011329. Source: 
OSTI; NTIS; GPO Dep. 

Isolated, monodisperse a-Fe clusters between 1.4 and 15 nm in 
diameter were prepared inside inverse micelles using an oil- 
continuous, nonaqueous system. The magnetic properties of these 
clusters were studied in a SQUID magnetometer as a function of 
cluster size, temperature and applied magnetic field. The blocking 
temperature, coercive field and remanent moment of 12.5 nm Fe 
clusters in inverse micelles are significantly lower than those re- 
ported for clusters of similar a-Fe core size but with a surface 
oxide. The novel synthesis technique may yield metallic clusters 
with essentially intrinsic magnetic properties. 


19050 (SAND-93-3862C) Advances in rapid prototyping. 
Atwood, C.L.; McCarty, G.D.; Pardo, B.T.; Bryce, E.A. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404133-—1: Society of Manu- 
facturing Engineers (SME) rapid prototyping and manufacturing ‘94 
conference, Dearborn, MI (United States), 26-28 Apr 1994). Order 
Number DE94010075. Source: OSTI; NTIS; GPO Dep. 

Recent advances in stereolithography and selective laser sinter- 
ing have had a significant impact on the overall quality of parts 
produced using these rapid prototyping processes. The develop- 
ment and implementation of 3D System’s QuickCast™ resin and 
software for building investment casting patterns have proven to be 
major steps toward fabricating highly accurate patterns with very 
good surface finishes. Sandia uses patterns generated from rapid 
prototyping processes to reduce the cycle time and cost of fabricat- 
ing prototype parts in support of a Sandia National Laboratories 





managed program called FASTCAST. As participants in the Beta 
test program for QuickCast™ resin and software, they experienced 
a steep learning curve and were able to build accurate parts in a 
short period of time. It is now possible, using this technology, to 
produce highly accurate prototype parts as well as acceptable firs 
article and small lots size production parts. They use the Selective 
Laser Sintering (SLS) process to fabricate prototype wax patterns 
for investment casting. DTM Corporation recently introduced the 
use of their polycarbonate material for fabricating investment cast- 
ing patterns. The polycarbonate material is processed significantly 
faster, with improved strength, dimensional stability, and without a 
support structure during the build process. Sandia is currently 
changing from investment casting wax to polycarbonate for the fab- 
rication of investment casting patterns using the SLS process. This 
presentation will focus on the successes with these new materials 
from the standpoints of application, accuracy, surface finish, and 
post processing. Also presented will be examples of parts manu- 
factured by these processes. 


19051 (SR/H-694) Information on “E-Brite” 261 for corro- 
sive service. Kishbaugh, A.A.; Harpring, J.R. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 10 
Sep 1971. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. Order Number 
DE94009156. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum contains an evaluation of “E-Brite” 261 for 
corrosive environments. 


19052 (STUK-YTO-TR-63) Validity of fracture toughness 


determined with small bend specimens. Wallin, K. (Technical 
Research Centre of Finland, Espoo (Finland). Metals Lab.); Rinta- 
maa, R.; Valo, M. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Feb 1994. 28p. (in Finnish). Order 
Number DE94624157. Source: OSTI; NTIS; INIS. 

This report considers the validity of fracture toughness estimates 
obtained with small bend specimens in relation to fracture tough- 


ness estimates obtained with large specimens. The study is based 
upon the analysis and comparison of actual test results. The re- 
sults prove the validity of the fracture toughness determined based 
upon small bend specimens, especially when the results are only 
used to determine the fracture toughness transition temperature 
To. In this case the possible error is typically less than 5 deg C 
and at most 10 deg C. It can be concluded that small bend speci- 
mens are very suitable for the estimation of fracture toughness in 
the case of brittle fracture, provided the results are corrected for 
statistical size effects. (orig.). (20 refs., 17 figs.). 


19053 (UCRL-ID—115726) Diffusion bonding of superplastic 
aluminum alloys. Sunwoo, A.J. Lawrence Livermore National 
Lab., CA (United States). Dec 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94010357. Source: OSTI; NTIS; GPO Dep. 
Ability to diffusion bond aluminum alloys, in particular superplastic 
aluminum alloys, will complete the technology-base that is strongly 
needed to enhance the use of superplastic forming (SPF) technol- 
ogy. Concurrent diffusion bonding (DB)-SPF is considered to be an 
energy-saving manufacturing process since it simplifies the produc- 
tion of complex components. Moreover, because of increased 
design flexibility, overall manufacturing cost and component weight 
are significantly reduced. Diffusion bonding is an attractive manu- 
facturing option for applications where the preservation of the base 
metal microstructure and, in turn, mechanical properties is impera- 
tive in the bond area. The process utilizes either the solid state or 
transient liquid phase (TLP) bonding to produce a bond with mi- 
crostructure continuity in the joint. In addition, there is no localized 
thermal gradient present to induce distortion or to create residual 
stresses in the component, thereby increasing structural integrity. 


19054 (UCRL-ID-117158) Exploratory study on H13 steel 
dies. Sunwoo, A.J. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94012118. Source: OSTI; NTIS; GPO Dep. 

Ultrahigh-strength H13 steel is a recommended die material for 
aluminum die casting; dies made from H13 steel can be safely 
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water- cooled during hot working operations without cracking. How- 
ever, after time the dies exhibited surface cracking and excessive 
wear. Erosive wear also occurs owing to high pressure injection of 
molten Al. An exploratory study was made of the causes for sur- 
face cracking of H13 dies. Results suggest that surface cracking is 
caused by interrelated factors, internal to the die material as well 
as externally induced conditions. 


19055 (UCRL-JC—115857) Large scale molecular dynamics 
modeling of materials fabrication processes. Belak, J.; Glosli, 
J.N.; Boercker, D.B.; Stowers, |.F. Lawrence Livermore National 
Lab., CA (United States). Feb 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940456-19: 1994 Society for Computer Simulation multi- 
conference, San Diego, CA (United States), 11-15 Apr 1994). 
Order Number DE94010207. Source: OSTI; NTIS; GPO Dep. 

An atomistic molecular dynamics mode! of materials fabrication 
processes is presented. Several material removal processes are 
shown to be within the domain of this simulation method. Results 
are presented for orthogonal cutting of copper and silicon and for 
crack propagation in silica glass. Both copper and silicon show 
ductile behavior, but the atomistic mechanisms that allow this be- 
havior are significantly different in the two cases. The copper chip 
remains crystalline while the silicon chip transforms into an amor- 
phous state. The critical stress for crack propagation in silica glass 
was found to be in reasonable agreement with experiment and a 
novel stick-slip phenomenon was observed. 


19056 (Y/DV-1272) Consolidation of zircaloy-4 end crops 
by induction melting. Bird, E.L. Oak Ridge Y-12 Plant, TN 
(United States). 25 Jan 1994. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94010031. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge Y-12 Plant is investigating the use of induction 
melting as a method of consolidating Zircaloy-4, a zirconium alloy 
used in the fabrication of submarine nuclear reactor cores. Knolls 
Atomic Power Laboratory (KAPL) furnished about 4000 lb of typical 
core material, also known as hardware, for use in evaluating induc- 
tion melting as a method of consolidation. Three ingots were 
produced by the induction melting of hardware in a graphite 
crucible that was protected by a laminated coating specifically de- 
veloped for this application. This report includes a description of 
both the equipment and the crucible coating materials used for this 
project, a discussion of results, and a production assessment of 
using this technique for full-scale consolidation. 
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Refer also to citation(s) 17822, 18002, 19027, 19050, 19055, 
19286, 19300, 20296, 20299 


19057 (ANL/ET/CP-81839) Effect of niobium interlayer on 
high-temperature sliding friction and wear of silver films on 
alumina. Erdemir, A.; Erck, R.A. Argonne National Lab., IL (United 
States). Mar 1994. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940440— 
2: International conference on metallurgical coatings and thin films, 
San Diego, CA (United States), 25-29 Apr 1994). Order Number 
DE94010462. Source: OSTI; NTIS; GPO Dep. 

We investigated the effect of a thin Nb bond layer (15-20 mn 
thick) on the high-temperature sliding friction and wear of silver 
films (~1.5 ym thick) produced on a-alumina (Al2O3) substrates by 
ion-beam assisted deposition. The friction coefficients of test pairs 
without an Ag film fluctuated between 0.8 to 1.1, whereas the fric- 
tion coefficients of pairs with an Ag film were 0.32 to 0.5. The wear 
of uncoated AlzOz balls sliding against the Ag-coated flats was re- 
duced by factors of 25 to ~2000, depending on test temperature 
and the presence or absence of an Nb bond layer. The wear of 
silver-coated flats was virtually unmeasurable after tests at temper- 
atures up to 400C. At much higher temperatures (e.g., 600C), Ag 
films without an Nb bond layer delaminated from the sliding sur- 
faces and lost their effectiveness; however, Ag films with an Nb 
bond layer remained intact on the sliding surfaces of the Al2O3 
substrates even at 600C and continued to impart low friction and 
low wear. 
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19058 (ANL/ITD/RP-—82647) Superconducting TiCazBazCu3z0, 
thick films: Final report. Argonne National Lab., IL (United 

States); General Electric Co., Schenectady, NY (United States). 

Corporate Research and Development Center. [1994]. 9p. Spon- 

sored by USDOE, Washington, DC (United States). DOE Contract 

W-31109-ENG-38. Order Number DE94010436. Source: OSTI; 

NTIS; GPO Dep. 

GE Corporate Research and Development's (GE-CRD) program 
to develop the two-zone silver addition (TZSA) process for fabricat- 
ing superconducting films of TICazBapCu3O, has activities in the 
areas of (1) precursor preparation, (2) the thallium oxide vapor pro- 
cess, (3) the effects of post-synthesis annealing ambient and 
temperature on superconducting properties, (4) the influence of film 
stoichiometry and composition on superconducting properties, (5) 
microstructure and film growth mechanism, (6) the preparation of 
thicker films, (7) the fabrication of films on flexible substrates, and 
(8) process scale-up. As part of its effort under the ANL Pilot Cen- 
ter Agreement, GE-CRD has supplied to ANL a complete two-zone 
furnace, has provided consultation on its use and on the planning of 
experiments, has processed ANL samples in GE's furnaces to help 
define optimum process conditions, and has provided precursor 
and finished films as requested. These contributions are described 
more fully in the descriptions of the work performed at ANL pre- 
sented elsewhere in this report. Under the Pilot Center Agreement 
work at GE-CRD has been directed toward the optimization of the 
TZSA process with emphasis on (A) process improvement, (B) 
effects of silver content on film properties, (C) the relationship be- 
tween microstructure and J,, and (D) toward the assessment of the 
compatibility of silver substrates with the process chemistry. 


19059 (ANL/MSD/CP-81222) Substrate effects on the 
structure and optical properties of epitaxial PbTiO; thin films 
prepared by metal-organic chemical vapor deposition. Foster, 
C.M.; Li, Z.; Bai, G.R.; You, H.; Guo, D.; Chang, H.L.M. Argonne 
National Lab., IL (United States). Apr 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940411-11: Spring meeting of the Materials 
Research Society, San Francisco, CA (United States), 4-8 Apr 
1994). Order Number DE94010432. Source: OSTI; NTIS; GPO 
Dep. 

Epitaxial PbTiO; films were prepared by metal-organic chemical 
vapor deposition (MOCVD) on MgO(001), SrTiO3(001) and 
LaAlO3(001) surfaces. Four-circle X-ray diffraction and optical 
waveguiding experiments were performed to characterize the de- 
posited films. The films on all three substrates were single-crystal; 
however, the domain structure of the films was strongly dependent 
on the substrate material. Films on MgO and LaAlO3 substrates 
showed a large amount of 90° domain structures, whereas, the de- 
gree of twinning was greatly suppressed for films on SrTiO3. The 
refractive indices and optical birefringence of the films were mea- 
sured as a function of wavelength using the film-prism coupling 
method. The authors found that for films on LaAlO3(001), the 
ordinary index and for films on MgOQ(001) both the ordinary and ex- 
traordinary refractive indices were higher than those of bulk 
single-crystal PbTiO3. For films grown on SrTiO3(001), the ordinary 
refractive index was very close to that of single crystal PbTiO3. 
They correlate the increased refractive index and the reduced bire- 
fringence to the degree of epitaxial strain and twinning in the 
samples, respectively. 


19060 (ANL/MSD/PP-—73020) Enhanced irreversibility by 
crystal defects in the Bi-Sr-Ca-Cu-O system. Salem-Sugui, S. 
Jr.; Shi, Donglu; McFarland, S.E. Argonne National Lab., IL (United 
States). Apr 1991. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94010448. Source: OSTI; NTIS; GPO Dep. 

We measured magnetic irreversibility, H*(T), in liquid-quenched 
Bi-Sr-Ca-Cu-O samples with various microstructures at high 
applied field (up to 7 T). We found that H*(T) is considerably in- 
creased in the BipSr2CagCu,O, (2234) sample with a large 
amount of crystal defects, including severe lattice distortion and 
calcium and copper rich precipitates. We argue that the lattice dis- 
tortion may affect the degree of anisotropy and the Josephson 
coupling between the Cu-O layers, which in turn enhance the irre- 


versibility in the Bi-Sr-Ca-Cu-O system. A critical current density, 
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Jc. of 8 x 10% A/cm? at 8 kG and 40 K was obtained in the 2234 
sample with many defects, while the J. dropped significantly at the 
same temperature and field in the near _ stoichiometry 
BioSreaCapCu3O0, (2223) sample with a uniform microstructure. 


19061 (ANL/MSD/PP-73644) An explanation of the irre- 
versibility behavior in the highly- anisotropic high-temperature 
superconductors. Gray, K.E.; Kim, D.H. Argonne National Lab., IL 
(United States). 25 Jun 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94010441. Source: OSTI; NTIS; INIS; GPO Dep. 

The wide temperature range of the reversible, lossy state of the 
new high-temperature superconductors in a magnetic field was rec- 
ognized soon after their discovery. This behavior, which had gone 
virtually undetected in conventional superconductors, has gener- 
ated considerable interest, both for a fundamental understanding of 
the HTS and because it degrades the performance of HTS for 
finite-field applications. We show that recently proposed explanation 
of this behavior for the highly-anisotropic high-temperature super- 
conductors, as a dimensional crossover of the magnetic vortices, is 
strongly supported by recent experiments on a BizSr2CaCu2gO, sin- 
gle crystal using the high-Q mechanical oscillator techniques. 


19062 (ANL/MSD/PP-—73888) Transport critical currents and 
grain boundary coupling in high-T,;superconductors. Shi, 
Donglu. Argonne National Lab., IL (United States). Jul 1991. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94010449. Source: 
OSTI; NTIS; GPO Dep. 

We propose that the transport critical current density for high- 
Tethin films, bicrystals and bulk ceramics is determined by the 
magnetic field penetration into the grain boundaries; the grain ori- 
entation may not be an important factor. The parameter (A,/A,)* 
can characterize the strength of the grain boundary coupling, which 
depends mainly on the crystal coherence and connectivity at the 
boundary area, but not on the crystal orientation. 


19063 (ANL/MSD/PP-75768) Magnetic measurements of 
the lower critical fields and irreversible properties of oxygen 
deficient YBa2Cu3;07_,; single crystals. Vandervoort, K.G. (Ar- 
gonne National Lab., IL (United States)); Welp, U.; Claus, H.; 
Crabtree, G.W.; Fang, Y. Argonne National Lab., IL (United 
States). Feb 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. STC-8809854. 
Order Number DE94010430. Source: OSTI; NTIS; GPO Dep. 

We present results for lower critical field, irreversibility field and 
hysteresis on an oxygen deficient single crystal of YBapCu307_ +; 
annealed to a T-of 28 and 85 K. We compare results for off-plateau 
(T-= 28 and T-= 85 K) stoichiometries to earlier results on the 60 
K T-plateau crystals and the fully oxygenated 92 K T-crystals. We 
find a systematic decrease in the lower critical field with decreasing 
Tc, and a decrease in the remanent magnetization by a factor of 
10, at T = 5 K, for the T.= 28 K phase compared to the T,.= 85 K 
phase. Our irreversibility field versus reduced temperature data 
indicate much stronger curvature and hence a larger reversible re- 
gion for the reduced oxygen stoichiometries. For crystals with T.= 
62.2, 56, 50, and 28 K, a crossover occurs in the slope of log(H,,,) 
vs log(|-T/T-). The field at which this crossover occurs is lower for 
the more oxygen deficient phases and may be linked to their lower 
H,; values and corresponding longer penetration depths. 


19064 (ANL/MSD/PP-76773) A quantitative understanding 
of the enhanced irreversibility line and critical current density 
due to linear defects in BizSr2.CaCu20, single crystals with 
the vortex dimensionality-crossover model. Kim, D.H.; Gray, 
K.E.; Hettinger, J.D. Argonne National Lab., IL (United States). Jul 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Contract DMR-88-09854. 
Order Number DE94010443. Source: OSTI; NTIS; GPO Dep. 

We show that the 3D-to-2D crossover model of Kim et al. 
(Physics C177, 431, 1991) provides a quantitative understanding of 
recent results of Thompson et al. (Appl. Phys. Lett. 60, 2306, 
1992) for both the enhanced irreversibility line and critical current 





density, Jc, in single-crystalline BisSr2CaCu20g, after heavy-ion ir- 
radiation. Fits of the irreversibility lines indicate that these linear 
defects increase the pinning energy by a factor of ~4, which is 
also consistent with the low-temperature J. enhancement. Depen- 
dence of the pinning effectiveness on the nature of artificial or 
natural pinning sites is discussed. 


19065 (CONF-9306218-1) Metal-carbon nanostructures. 
Puretzky, A.A. (Oak Ridge National Lab., TN (United States)); Het- 
tich, R.L.; Jin, Changming; Haufler, R.E.; Compton, R.N.; Tuinman, 
A.A. Oak Ridge National Lab., TN (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From international symposium on lo- 
cal order in condensed matter physics; Jekyll Island, GA (United 
States); 14-17 Jun 1993. Order Number DE94009177. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Ultrafine particles formed by XeCl laser photolysis of M(CO)., M 
= V, Cr, Mo, and W, have been analyzed by Fourier transform 
mass spectrometry and other techniques. Novel metal carbide clus- 
ters, (MoC4)n, n = 1 — 4 and (WC4)m, m = 1 — 8, were detected 
and studied. The material produced by photolysis of V(CO), shows 
a series of vanadium-oxygen clusters, V,Oo,,2, x = 2 — 10. No 
clusters of any type were detected in the photolysis product of 
Cr(CO),. Structures based on the experimental evidence are pro- 
posed and discussed in light of their chemical reactivity. 


19066 (CONF-940753—3) Flux-pinning related defects in 
YBa2Cu,0,_, thin films grown on miscut LaAlO, (001) sub- 
strates. Wang, Z.L.; Christen, D.K.; Klabunde, C.E.; Kroeger, 
D.M.; Lowndes, D.H.; Norton, D.P. Oak Ridge National Lab., TN 
(United States). [1994]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Mi- 
croscopy Society of America and Microbeam Analysis Society joint 
meeting; New Orleans, LA (United States); 31 Jul - 5 aug 1994. 
Order Number DE94011463. Source: OSTI; NTIS; GPO Dep. 

Short communication. HIGH-TC SUPERCONDUCTORS /crystal 
defects; THIN FILMS; SUPERCONDUCTING FILMS; SUB- 
STRATES; COPPER OXIDES; BARIUM COMPOUNDS; YTTRIUM 
COMPOUNDS; CRYSTAL GROWTH 


19067 (CONF-940753—4) Effect of thermal annealing on 
grain boundary chemistry of polycrystalline TiBa.Ca,Cu,0, 
films. Wang, Z.L. (Oak Ridge National Lab., TN (United States)); 
Goyal, A.; Kroeger, D.M.; Specht, E.D.; Briant, C.L.; DeLuca, J.; 
Sutliff, J.A.; Tkaczyk, J.E. Oak Ridge National Lab., TN (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Mi- 
croscopy Society of America and Microbeam Analysis Society joint 
meeting; New Orleans, LA (United States); 31 Jul - 5 aug 1994. 
Order Number DE94011464. Source: OSTI; NTIS; GPO Dep. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
annealing; GRAIN BOUNDARIES; TRANSMISSION ELECTRON 
MICROSCOPY; COPPER OXIDES; CALCIUM COMPOUNDS; 
BARIUM COMPOUNDS; THALLIUM COMPOUNDS; ANNEALING; 
POLYCRYSTALS 


19068 (DOE/ER/45456-3) [Investigation of the structure 
and phase relations of C-S-H gels]. Pennsylvania State Univ., 
University Park, PA (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER45456. Order Number DE94011212. Source: OSTI; NTIS; 
GPO Dep. 

(C-S-H stands for calcium silicate hydrate.) The following areas 
of study are reported: solution-derived C-S-H, hydration of alite at 
constant pH, and hydrothermal synthesis of tobermorite. 


19069 (DOE/PC/9130S-T11) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 
10, December 1, 1993—March 1, 1994. Pickrell, G.R.; Sun, T-.; 
Brown, J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (United States). Center for Advanced Ceramic Materials. 25 
Feb 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91309. Order Number 
DE94010256. Source: OSTI; NTIS; GPO Dep. 

Alkali corrosion kinetics of mullite were studied in a constant par- 
tial pressure of sodium nitrate. Reaction layer thickness appears to 
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be linearly related to reaction time; linear reaction rate constants 
are 9 um/h at 1000°C and 25 um/h at 1050°C. XRD after reaction 
revealed sodium aluminate and carnegieite, with a suggestion of a 
solid solution of the sodium aluminate and carnegieite phases. 
SEM reveals a large number of microcracks in the reaction layer. 


19070 (INIS-BR-3308) Zirconium oxide obtainment from 
brazilian zircon concentrate. Ribeiro, S. (Fundacao de Tecnolo- 
gia Industrial (FTI), Lorena, SP (Brazil)); Martins, A.H. Associacao 
Brasileira de Metais (ABM), Sao Paulo, SP (Brazil). 1991. 18p. (in 
Portuguese). (CONF-9109540—: 46. Annual Congress of Brazilian 
Association of Metals, Sao Paulo (Brazil), 15-18 Sep 1991). Order 
Number DE94624187. Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents the experimental results of studies about al- 
kaline melting, acid leaching and sulfation steps for obtention of 
zirconium oxide and partially stabilized zirconia by yttrium and rare- 
earth coprecipitation in chlorine medium, starting from the brazilian 
zircon concentrate. Using statistical methods of factorial design and 
the Packett-Burman approach, the results are discussed and the 
optimal conditions of the production steps were determined. (au- 
thor). 


19071 (INIS-BR-3309) Use of ultra-fine powders in the sin- 
tering of high-pressure ceramics. Kunrath, A.O. (Rio Grande do 
Sul Univ., Porto Alegre, RS (Brazil). Escola de Engenharia); Stro- 
haecker, T.R.; Jornada, J.H.A. da. Associacao Brasileira de 
Metalurgia e Materiais, Sao Paulo, SP (Brazil). 1993. 2p. (In Por- 
tuguese). (CONF-9307180-: 48. Annual Congress of Brazilian 
Association of Metallurgy and Materials, Rio de Janeiro (Brazil), 
25-28 Jul 1993). Order Number DE94624188. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ALUMINIUM OXIDES/sintering; ZIRCO- 
NIUM OXIDES/sintering; SINTERING; CERAMICS; FRACTURE 
PROPERTIES; HIGH PRESSURE; PHASE TRANSFORMATIONS; 
POWDERS; PRECIPITATION 


19072 (INIS-BR-3311) Thermodynamic considerations 
about the hydrothermal synthesis of stabilized zirconia with 
calcia. Ogasawara, T. (Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Dept. de Engenharia Metalurgica e de Materiais); Silva, 
F.T.; Dias, A.J.N. Associacao Brasileira de Metalurgia e Materiais, 
Sao Paulo, SP (Brazil). 1993. 2p. (in Portuguese). (CONF- 
9307180—-: 48. Annual Congress of Brazilian Association of 
Metallurgy and Materials, Rio de Janeiro (Brazil), 25-28 Jul 1993). 
Order Number DE94624189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ZIRCONIUM OXIDES/calcium oxides; ZIR- 
CONIUM OXIDES/synthesis; CERAMICS; PH VALUE; PHASE 
STUDIES; POWDERS; PRECIPITATION; STABILITY; TEMPERA- 
TURE DEPENDENCE; SYNTHESIS 


19073 (KFK-5256) Fracture mechanical treatment of 
bridging stresses in ceramics. Fett, 7T.; Munz, OD. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ma- 
terialforschung. Dec 1993. 54p. Order Number DE94768973. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Failure of ceramic materials often starts from cracks which can 
originate at pores, inclusions or can be generated during surface 
treatment. Fracture occurs when the stress intensity factor of the 
most serious crack in a component reaches a critical value K,,, the 
fracture toughness of the material. in case of ideal brittle materials 
the fracture toughness is independent of the crack extension and, 
consequently, identical with the stress intensity factor Kip necessary 
for the onset of stable crack growth. It is a well-known fact that fail- 
ure of several ceramics is influenced by an increasing crack-growth 
resistance curve. Several effects are responsible for this behaviour. 
Crack-border interactions in the wake of the advancing crack, resid- 
ual stress fields in the crack region of transformation-toughened 
ceramics, the generation of a micro-crack zone ahead the crack tip 
and crack branching. The effect of increasing crack resistance has 
consequences on many properties of ceramic materials. In this re- 
port the authors discuss the some aspects of R-curve behaviour as 
the representation by stress intensity factors or energies and the in- 
fluence on the compliance using the bridging stress model. (orig.) 
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19074 (LA-UR-94-1316) Incorporation of iron cations into 
epitaxial sapphire thin films by co-evaporation and subse- 
quent thermal annealing. Yu, N.; Kung, H.; Nastasi, M.; Li, D. 
Los Alamos National Lab., NM (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940411-14: Spring meeting of the Mate- 
rials Research Society, San Francisco, CA (United States), 4-8 Apr 
1994). Order Number DE94011723. Source: OSTI; NTIS; GPO 
Dep. 

lron-doped sapphire thin films have been successfully epitaxially 
grown onto sapphire single crystal substrates by electron beam de- 
position and subsequent thermal annealing. Amorphous Al,Og thin 
films, about 280-390 nm thick, cation doped with iron have been 
deposited on [0001] oriented sapphire substrates. Iron doping with 
cation concentrations (a ratio of Fe content to total cation content) 
up to 5 at % can be incorporated into the octahedral sites of 
Al-cation sublattice during the epitaxial regrowth process at 1,000— 
1,400 C, as determined by Rutherford Backscattering Spectrometry 
and ion channeling measurements. Cross-sectional Transmission 
Electron Microscopy shows the presence of two distinct regions in 
the annealed films. One exhibits the epitaxial relationship with the 
sapphire substrate and the second region has amorphous type of 
contrast. External optical transmittance measurements in the ultra 
violet and visible light range have exhibited the absorption associ- 
ated with Fe*+. This study has demonstrated a simple method of 
incorporating dopants into single crystal sapphire, which has poten- 
tial in the fabrications of thin film planar optical waveguides. 


19075 (LA-UR-94-1417) Anisotropy of the critical current 
density in Bi-2223/Ag tapes. Willis, J.O. (Los Alamos National 
Lab., NM (United States)); Coulter, J.Y.; Maley, M.P.; Daemen, 
L.L.; Rupich, M.W.; Riley, G.N. Jr. Los Alamos National Lab., NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940651—1: International workshop on superconductivity: critical 
current of high-temperature superconductors and related topics, 
Kyoto (Japan), 6-9 Jun 1994). Order Number DE94011696. 
Source: OSTI; NTIS; GPO Dep. 

The effect of thermomechanical processing on texture in Bi-2223 
Ag-sheathed tapes as determined from the anisotropy of the critical 
current density J. in an applied magnetic field will be discussed. 
Model calculations for a distribution of grain orientations in the tape 
produce good fits to the data and allow characterization of the de- 
gree of long-range texture. There is a qualitative correlation of J. 
with global texture, but other factors, such as intergrain connectiv- 
ity, are also important. 


19076 (PNL-SA-22235) Characterization and processing of 
sintered products from Nano-crystalline powders generated by 
the RTDS method. Darab, J.G.; Buehler, M.F.; Linehan, J.C.; Mat- 
son, D.W. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9308160-2: 24. 
annual meeting of the Fine Particle Society, Chicago, IL (United 
States), 24-28 Aug 1993). Order Number DE94004765. Source: 
OSTI; NTIS; GPO Dep. 

Large quantities of nano-crystalline zirconium oxide/oxyhydroxide 
and nickel-chromium oxide/oxyhydroxide particles agglomerated 
and sieved into +320/-200 mesh powders have been produced 
using the rapid thermal decomposition of solutes (RTDS) method. 
Green compacts (approximately 40% theoretical density) prepared 
by cold-pressing the RTDS powders at pressures of 140-280-MPa 
were heated to form dense (86-91% theoretical density) ZrO, or 
NisoCrspcomponents. Dimensional changes in the compacts during 
heating were used to extract information about the sintering kinet- 
ics in these systems. At 800C, grain-boundary diffusion coupled 
with some surface diffusion are the dominant mechanisms con- 
tributing toward the observed densification in the ZrO2 system. The 
mechanism-independent activation energy for densification was de- 


termined to be 81-kJ/mol for the ZrO, system and 56-kj/mol for the 
NiCr system. 


19077 (SAND-93-2546C) Cross-condensation reactions in 
an organically modified silica sol-gel. Prabakar, S. (New Mexico 
Univ., Albuquerque, NM (United States)); Raman, N.K.; Assink, 
R.A.; Brinker, C.J. Sandia National Labs., Albuquerque, NM 
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(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940411-8: Spring meeting of the Materials Research Society, San 
Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94010086. Source: OSTI; NTIS; GPO Dep. 

High resolution 2°Si NMR has been used to study the extent of 
cross condensation taking place in a hybrid organic/inorganic sol- 
gel system. Tetraethoxysilane (TEOS) and methitriethoxysilane 
(MTEOS) sol-gels were chosen for this purpose. The sols were 
prepared by acid catalyzed hydrolysis of TEOS and MTEOS with a 
H2O/Si ratio of 0.3. *°Si NMR shows signals due to both self- 
condensation and cross-condensation between TEOS and MTEOS. 
Resonance assignments were made by comparing the positions 
and intensities of peaks in the spectra of single and multicompo- 
nent systems. It was found that, within experimental error, the self- 
and cross-condensation rates are equal and that extensive molecu- 
lar level mixing takes place during the early stages of the reaction. 


19078 (SAND-93-2547C) Spinnability of silica sols: The 
role of alkoxy group exchange. Prabakar, S. (New Mexico Univ., 
Albuquerque, NM (United States). Center for Micro-Engineered 
Ceramics); Assink, R.A.; Irwin, A.D. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940411-—7: Spring meeting of the Materials Research Soci- 
ety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94010087. Source: OSTI; NTIS; GPO Dep. 

The exchange and spinnability of several systems with the gen- 
eral form Si(OR)4 (where R = CHs3, CoHs) in ethanol, propanol and 
butanol were investigated. We have followed the alkoxy group ex- 
change, hydrolysis and condensation reactions, and Q distributions 
of these systems using °Si and '7O NMR. Observed differences 
in spinnability of the various sol-gel systems are attributed to the 
effect of the bulkiness of the alkoxy group on its reactivity. 


19079 (SAND—93-7073) Durability of concrete materials in 
high-magnesium brine. Wakeley, L.D. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (United States). Structures 
Lab.); Poole, T.S.; Burkes, J.P. Sandia National Labs.., 
Albuquerque, NM (United States); Army Engineer Waterways Ex- 
periment Station, Vicksburg, MS (United States). Structures Lab. 
Mar 1994. 86p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94010325. Source: OSTI; NTIS; INIS; GPO Dep. 

Cement pastes and mortars representing 11 combinations of 
candidate concrete materials were cast in the laboratory and moni- 
tored for susceptibility to chemical deterioration in high-magnesium 
brine. Mixtures were selected to include materials included in the 
current leading candidate concrete for seals at the Waste Isolation 
Pilot Plant (WIPP). Some materials were included in the experi- 
mental matrix to answer questions that had arisen during study of 
the concrete used for construction of the liner of the WIPP waste- 
handling shaft. Mixture combinations compared Class C and Class 
F fly ashes, presence or absence of an expansive component, and 
presence or absence of salt as a mixture component. Experimental 
conditions exposed the pastes and mortars to extreme conditions, 
those being very high levels of Mg ion and an effectively unlimited 
supply of brine. All pastes and mortars showed deterioration with 
brine exposure. In general, mortars deteriorated more extensively 
than the corresponding pastes. Two-inch cube specimens of mortar 
were not uniformly deteriorated, but showed obvious zoning even 
after a year in the brine, with a relatively unreacted zone remaining 
at the center of each cube. Loss of calcium from the calcium hy- 
droxide of paste/aggregate interfaces caused measurable strength 
loss in the reacted zone comprising the outer portion of every mor- 
tar specimen. The current candidate mass concrete for WIPP seals 
includes salt as an initial component, and has a relatively closed 
initial microstructure. Both of these features contribute to its suit- 
ability for use in large placements within the Salado Formation. 


19080 


(UCRL-JC—115980) Structures and properties of ma- 
terials recovered from high shock pressures. Nellis, W.J. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940380—2: National Institute for 
Research in Inorganic Materials (NIRIM) symposium on advanced 





materials, Tsukuba (Japan), 13-17 Mar 1994). Order Number 
DE94010057. Source: OSTI; NTIS; GPO Dep. 

Shock compression produces high dynamic pressures, densities, 
temperatures, and their quench rates. Because of these extreme 
conditions, shock compression produces materials with novel crys- 
tal structures, microstructures, and physical properties. Using a 
6.5-m-long two-stage gun, we perform experiments with specimens 
up to 10 mm in diameter and 0.001—1 mm thick. For example, ori- 
ented disks of melt-textured superconducting YBaz;Cu307 were 
shocked to 7 GPa without macroscopic fracture. Lattice defects are 
deposited in the crystal, which improve magnetic hysteresis at ~1 
kOe. A computer code has been developed to simulate shock 
compaction of 100 powder particles. Computations will be com- 
pared with experiments with 15-20 um Cu powders. The method is 
applicable to other powders and dynamic conditions. 
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Refer also to citation(s) 17828, 17899, 17997, 17998, 18091, 
18121, 18135, 18144, 18145, 18199, 18356, 18911, 18964, 18996, 
19050, 19055, 19077, 19078, 19115, 19147, 19156, 19287, 19295, 
19305, 19306, 19307, 19311, 19312, 19482, 19485, 20284, 20471 


19081 (ANL/CHM/PP-81405) A new family of supercon- 
ducting fullerides, Naz(NH3)xCego(x = 2-8). Schlueter, J.A. (and 
others); Smart, J.L.; Wang, H.H. Argonne National Lab., IL (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. STC-91-20000. 
Order Number DE94011480. Source: OSTI; NTIS; GPO Dep. 

A series of AgCgpo fulleride superconductors (A is an alkali metal) 
with superconducting transition temperatures (T-s) between 2.5 
and 33 K has been reported. The T-s of these materials are 
closely correlated to their f.c.c. lattice parameters, with the higher 
Tematerials having larger unit cell lengths. Recently, the T.of the 
superconducting NasCsC¢gp has been raised from 10.5 K to 29.6 K 
by ammonia intercalation. The resulting intercalated compound, 
NaCs[Na(NH3)4]Cgp has an expanded unit cell compared to the 
Starting material, with a larger cation Na(NH3)4,, occupying the oc- 
tahedral site. The sodium-doped Cg with nominal composition 
NagCgq however, does not show superconductivity and was re- 
ported to undergo a disproportionation reaction into two f.c.c. 
phases, NazCgp and NagCegp below 250 K. Here we report on the 
ammonia intercalation of NagCgp. Up to four superconducting 
phases with T-s occurring near 6.7, 11.5, 13.5 and 16.5 K were 
observed in the compounds Na3(NH3)xCeg (x +2 = 8). All these 
phases gave significant superconducting shielding fractions (be- 
tween 15 and 80% at 5 K). These compounds were characterized 
by use of AC susceptibility and SQUID measurements, TGA and x- 
ray powder diffraction. 


19082 (BLG-639) Zirfon®-composite membranes: proper- 
ties and applications. Leysen, R.; Doyen, W.; Adriansen, W.; 
Vermeiren, Ph. Viaamse Instelling voor Technologisch Onderzoek 
(VITO), Mol (Belgium). 1993. 45p. Order Number DE94624233. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, the fabrication and the applications of a new type 
of composite membrane, the zirconium-oxide-polysulphone mem- 
brane (registered trade mark name: Zirfon), are described. The 
investigated Zirflon membranes are fabricated by the film casting 
technique and are composed of zirconium oxide powder and a 
polymeric binder, polysulphone. Zirfon membranes have been de- 
veloped first for use as separators in electrochemical applications 
(e.g. alkaline water electrolysis and alkaline fuel cells). Besides 
their applications in electrochemical systems, Zirfon membranes 
have been tested as separating membranes for several ultrafiltra- 
tion purposes. The most recent application of Zirfon membranes is 
their use for the removal of heavy metals in waste streams by 
means of incorporated bacteria. In this application, micro-organisms 
are immobilized on the porous structure of the membrane. Potential 
future applications are in the field of energy production (fuel cells) 
and the treatment of non-nuclear or nuclear waste water. (A.S.). 


19083 (BNL-60041) In situ studies of zeolite syntheses us- 
ing powder diffraction methods: Crystallization of “instant 
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zeolite A” powder and CoAPO-5. Norby, P. (Odense Univ. (Den- 
mark). Dept. of Chemistry); Christensen, A.N.; Hanson, J.C. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO02-76CH00016. (CONF-940744—1: 10. international zeolite 
conference, Garmish-Partenkirchen (Germany), 17-22 Jul 1994). 
Order Number DE94006570. Source: OSTI; NTIS; GPO Dep. 

A series of hydrothermal zeolite synthesis were performed on a 
powder diffractometer using synchrotron radiation and a position 
sensitive detector. Direct observation of the induction period (nucle- 
ation stage), crystallization and transformation of zeolite 4A 
(Na-LTA) was possible due to the intense X-ray beam which allows 
fast data collection. High pressure experiments were performed, 
allowing observation of hydrothermal synthesis of a cobalt substi- 
tuted AIPO,-zeolite, CoAPO-5, up to 165°C. The temperature 
dependence of crystallization rates of CoAPO-5 was studied. This 
is to our knowledge the first time resolved powder diffraction stud- 


ies of zeolite syntheses using angle dispersive synchrotron powder 
diffraction. 


19084 (CONF-9309310—, pp. 243-256) Fiow of colloidal 
crystals. Chow, M.K. (Univ. of Illinois, Urbana, IL (United States)); 
Fagan, M.E.; Zukoski, C.F. USDOE Pittsburgh Energy Technology 
Center, PA (United States); National Science Foundation, Washing- 
ton, DC (United States). [1993]. DOE Contract FG02-91ER45439. 
From 5. joint Department of Energy/National Science Foundation 
(DOE/NSF) workshop on flow of particulates; Ithaca, NY (United 
States); 29 Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF 
Workshop on flow of particulates and fluids. 394p. Order Number 
DE94009727. Source: OSTI; NTIS. 

The microstructure and flow properties of crystals consisting of 
charge stabilized, uniform spheres is explored as a function of 
particle packing fraction and shear rate. An order parameter char- 
acterizing the degree of hexagonal close packing in the 
velocity-vorticity plane for the crystals under shear is developed to 
explore the effect of shear on microstructure. For volume fractions 
above the equilibrium ordering transition as shear rate is increased, 
long range orientational order is lost, regained and then lost again. 
While these transitions are broad, often spanning an order of mag- 
nitude in shear rate, rheological transitions accompanying changes 
in microstructure can be quite abrupt. 


19085 (CONF-9309310—, pp. 266-285) Measurements of mi- 
crostructure of colloidal dispersions: Rationale & prospects. 
Rajagopalan, R. (Univ. of Houston, TX (United States)). USDOE 
Pittsburgh Energy Technology Center, PA (United States); National 
Science Foundation, Washington, DC (United States). [1993]. Grant 
CTS-9100139; Grant CTS-9218751. From 5. joint Department of 
Energy/National Science Foundation (DOE/NSF) workshop on flow 
of particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 
Model colloidal dispersions have become very popular in the last 
decade as ideal vehicles for studying phase transitions and struc- 
tural transitions in atomic fluids and alloys and for understanding 
non-equilibrium structure and flow of suspensions. The issues of 
interest are numerous. Some questions that have motivated 
studies on the microstructure of dispersions are: How do the inter- 
particle forces affect equilibrium (and non-equilibrium) structures? 
How does polydispersity (in size as well as interaction forces) influ- 
ence the phenomena? Can one obtain reliable information on the 
properties of the particles (size, charge, aggregation numbers in 
the case of association colloids, etc.) from measurements of the 
microstructure? Can one use colloids as model systems to study 
nucleation and crystallization phenomena, formation of alloys and 
composities, two-dimensional and three-dimensional order/disorder 
transitions, defect generation and propagation and the like? How 
do the experimental limitations such as measurement errors and 
inaccessibility of data over the relevant ranges of parameters re- 
strict the information that can otherwise be obtained, and how can 
one circumvent such limitations? In this paper, the author focuses 
on obtaining information on interaction forces from static structure 
factors and discusses a new method for obtaining the details of in- 
terparticle interaction forces from the static structure factor. He 
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then outlines some of the potential experimental limitations of scat- 
tering experiments and suggests the use of video-enhanced 
microscopy for direct visualization and mapping of the microstruc- 
ture and spatial correlations. 


19086 (CONF-940411-16) The MBE growth and optical 
quality of BaTiO, and SrTiO, thin films on MgO. McKee, R.A. 
(Oak Ridge National Lab., TN (United States)); Specht, E.D.; 
Alexander, K.B.; Walker, F.J. Oak Ridge National Lab., TN (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. 1854-A077-A1; AFOSR- 
ISSA-92-0003; 1692-C123-A1; WRDC FY1457-92-N From Spring 
meeting of the Materials Research Society; San Francisco, CA 
(United States); 4-8 Apr 1994. Order Number DE94011468. 
Source: OSTI; NTIS; GPO Dep. 

High quality epitaxial BaTiO; and SrTiO3; have been grown on 
MgO; stabilized at a one unit cell height; and grown to film thick- 
nesses of 0.5—0.7 um. These relatively thick films remain adherent 
when thermally cycled between growth temperatures and room 
temperature, are crack free with high optical quality, and have both 
in-plane and out-of-plane X-ray rocking curves of 0.3-0.5°. These 
films have been grown using molecular beam epitaxy (MBE) meth- 
ods starting with the TiO. layer of the perovskite structure. The 
TiO2-layer/MgO interface uniquely satisfies electrostatic require- 
ments for perovskite heteroepitaxy and provides the template 
structure that leads to the high quality films that are obtained. 
Wavelength dependence of optical loss has been characterized be- 
tween 475 nm and 705 nm with loss coefficients < | dB/cm being 
obtained at the He-Ne wavelength. 


19087 (CONF-940753-5) Atomic resolution characteriza- 
tion of a SrTiO; grain boundary in the STEM. McGibbon, M.M. 
(Oak Ridge National Lab., TN (United States)); Browning, N.D.; 
Chisholm, M.F.; McGibbon, A.J.; Pennycook, S.J.; Ravikumar, V.; 
Dravid, V.P. Oak Ridge National Lab., TN (United States). Mar 
1994. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400 ; ACO05-760R00033 ; FG02- 
92ER45475. From Microscopy Society of America and Microbeam 
Analysis Society joint meeting; New Orleans, LA (United States); 
31 Jul - 5 aug 1994. Order Number DE94011469. Source: OSTI; 
NTIS; GPO Dep. 

This paper uses the complementary techniques of high resolu- 
tion Z-contrast imaging and PEELS (parallel detection electron 
energy loss spectroscopy) to investigate the atomic structure and 
chemistry of a 25 degree symmetric tilt boundary in a bicrystal of 
the electroceramic SrTiO3. The gain boundary is composed of two 
different boundary structural units which occur in about equal num- 
bers: one which contains Ti-O columns and the other without. 


19088 (DOE/CE/23810—-20A) Thermophysical properties of 
HFC-143a and HFC-152a: Quarterly report, 1 April 1993-30 
June 1993. Kayser, R.F. National inst. of Standards and Technol- 
ogy, Gaithersburg, MD (United States). Thermophysics Div. Jul 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91CE23810. Order Number 
DE94009995. Source: OSTI; NTIS; GPO Dep. 

Numerous fluids have been identified as promising alternative 
refrigerants, but much of the information needed to predict their be- 
havior as pure fluids and as components in mixtures does not 
exist. In particular, reliable thermophysical properties data and 
models are needed to predict the performance of the new refriger- 
ants in heating and cooling equipment and to design and optimize 
equipment to be reliable and energy efficient. Objective of this 
project is to provide highly accurate, selected thermophysical 
properties data for refrigerants HFC-143a (CH3CF3) and HFC- 
152a(CH3CHF2) and to use this data to fit complex equations of 
state and detailed transport property models. The new data will fill 
gaps in the existing data sets and resolve problems and uncertain- 
ties that exist in and between the data sets. This report describes 
progress during the first quarter of this twelve-month project, which 
was initialed on April 1, 1993. 


19089 


(DOE/CE/23810-20B) Solubility, viscosity and den- 
sity of refrigerant/lubricant mixtures: Quarterly technical 
progress report, 1 April 1993-30 June 1993. Henderson, D.R. 
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Spauschus Associates, Inc., Stockbridge, GA (United States). Oct 
1993. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91CE23810. Order Number 
DE94009996. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of experimental measurements 
on low refrigerant concentration mixtures (0, 10, 20,30 wt %) of 
twelve working fluids. These data have been reduced to engineer- 
ing form and are presented in the form of a Daniel Chart and a plot 
of density versus temperature and composition. Extensive numeri- 
cal analysis has been performed in order to derive equations which 
allow two independent variables (temperature and composition) 
and to provide for corrections in composition due to vapor space 
volume in the test apparatus; details of these calculations are pro- 
vided in Appendix A. This report supersedes all previous reports. 


19090 (DOE/CE/23810-38B) Measurement of viscosity, 
density, and gas solubility of refrigerant blends in selected 
synthetic lubricants: Quarterly report, January 1—March 31, 
1994. Cavestri, R.C. Imagination Resources, Inc., Dublin, OH 
(United States). Apr 1994. 109p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91CE23810. Order 
Number DE94010426. Source: OSTI; NTIS; GPO Dep. 

The lubricants tested in this project were chosen based on re- 
sults of liquid/liquid miscibility tests. A 32 ISO VG mixed acid 
polyolester and a 32 ISO VG branched acid polyolester were se- 
lected. Their vapor liquid equilibrium (VLE) viscosity reduction was 
measured with two different blends: HFC-125/143a/134a (44/52/ 
4% wiw), and HFC-125/143a (50/50% w/w). In addition, measure- 
ments were made with HFC-134a and HFC-143a, two of the single 
refrigerants that make up the tested blends. 


19091 (DOE/CE/23810-40A) Research update: Materials 
compatibility and lubricant research (MCLR) program. Szy- 
murski, S.R. Air-Conditioning and Refrigeration Technology Inst., 
Inc., Arlington, VA (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91CE23810. (CONF-9405121—1: 45. annual international appliance 
tecchnical conference, Madison, WI (United States), 9-11 May 
1994). Order Number DE94010001. Source: OSTI; NTIS; GPO 
Dep. 

Since September 1991, the Air-Conditioning and Refrigeration 
Technology Institute (ARTI) has been conducting materials compat- 
ibility and lubricants research on CFC and HCFC refrigerant 
alternatives. This work has been supported by a grant from the US 
Department of Energy, Office of Building Technology, with co- 
funding from the Air-Conditioning and Refrigeration Technology 
Institute (ARI). During the first two and one-half years of this pro- 
gram, ARTI has subcontracted and managed twenty-one research 
projects totaling over $5.2 million. This research has included ma- 
terials compatibility tests, refrigerant-lubricant interaction studies, 
measurement of thermophysical properties, and development of 
accelerated test methods. This paper summarizes results to date 
and discusses plans for future research for the Materials Compati- 
bility and Lubricants Research (MCLR) program. 


19092 (DOE/CE/23810—-40B) Sealed tube comparisons of 
the compatibility of desiccants with refrigerants and lubricants. 
Field, J.E. (Spauschus Associates, Inc., Stockbridge, GA (United 
States)). Air-Conditioning and Refrigeration Technology Inst., Inc., 
Arlington, VA (United States); Spauschus Associates, Inc., Stock- 
bridge, GA (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91CE23810. 
(CONF-9405121-2: 45. annual international appliance tecchnical 
conference, Madison, WI (United States), 9-11 May 1994). Order 
Number DE94010002. Source: OSTI; NTIS; GPO Dep. 

Continuing environmental concerns mandate replacement of 
CFC’s with alternate refrigeration fluids. At this time relatively little 
testing has been reported in the literature for compatibility of desic- 
cants in these new working fluids. Work has begun, and some 
results are reported, on a project that will determine the compatibil- 
ity of virtually all of the currently used desiccant types — both bead 
and molded core, with thirteen refrigerant/lubricant combinations. 
The desiccants are tested by exposure to refrigerant and lubricant 
in sealed, glass tubes in accordance with ASHRAE/ANSI Standard 
97-1989. After aging the lubricants are evaluated for change in 
color and acid formation. The refrigerants are analyzed for charges 





by gas chromatography and halide ion formation using ion chro- 
matography. The desiccants are evaluated for changes in crush 
strength, and for retention of acids and halide ions. Metal catalysts, 
also present in the sealed tubes, are visually examined for corro- 
sion, copper plating, and appearance change. Results are reported 
for 4A and 3A molecular sieve desiccants aged in R-12, R-134a 
and R-32. 


19093 (DOE/ER/45163-40) X-ray and I-ray spectroscopy of 
solids under pressure: Annual technical progress report, 
November 1993—October 1994. Ingalls, R.L. Washington Univ., 
Seattle, WA (United States). Dept. of Physics. 30 Apr 1994. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-84ER45163. Order Number DE94011207. Source: 
OSTI; NTIS; GPO Dep. 

During this period, synchrotron beam time (approx. 2 weeks/ 
year) was obtained from the Stanford Synchrotron Radiation Labo- 
ratory. The following areas of study are reported: XAFS studies of 
polyhedral solids (ReO3, perovskites, rubidium tungsten bronze), 
Moessbauer study of sodium nitroprusside, XAFS studies of phase 
transition mechanisms (effects of high pressure on metallic Fe), 
and multiple scattering analysis of XANES. 


19094 (DOE/ER/45291-7) Optical studies of dynamical pro- 
cesses in disordered systems: Progress report, 1993-1994. 
Yen, W.M. Georgia Univ., Athens, GA (United States). Dept. of 
Physics and Astronomy. [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG09-87ER45291. 
Order Number DE94011945. Source: OSTI; NTIS; GPO Dep. 

We present a brief summary of the progress we have attained in 
the course of the second year of the present three year rant. The 
focus of our research continues to be on studies of those dynami- 
cal processes such as relaxation and energy diffusion which affect 
the structure and the optical properties of disordered and amor- 
phous materials. We have been particularly concerned with some 
new glass compositions which are luminescent in the near infrared 
(NIR) and on the factors which determine the efficiencies of these 
materials. In addition, we have begun to investigate the nature and 
the dynamics of the elementary excitations characteristic of amor- 
phous materials. 


19095 
Structure and adsorption: Progress report, April 1, 
1993—October 1993. Garofalini, S.H. Rutgers—the State Univ., Pis- 
cataway, NJ (United States). Dept. of Ceramics. [1993]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER45368. Order Number DE94010516. Source: 
OSTI; NTIS; GPO Dep. 

The intent of the research is to study the compositions and sur- 
face structure of complex multicomponent silicate glasses and the 
effect that these surfaces have on adsorption behavior, thin film 
formation, and adhesion. Classical molecular dynamics (MD) simu- 
lations, quantum molecular dynamics simulations using the 
Car-Parrinello (CP) MD technique, and XPS and UHV-AFM Force- 
Distance (FD) experiments are being used in this program. 


(DOE/ER/45368-T1) Multicomponent glass surfaces: 


19096 (DOE/NASA-50306-4) The effect of prolonged expo- 
sure to 750°C air on the tribological performance of PM212. 
Bemis, K. (Case Western Reserve Univ., Cleveland, OH (United 
States). Dept. of Mechanical and Aerospace Engineering); Bogdan- 
ski, M.S.; DellaCorte, C.; Sliney, H.E. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1994]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al01-91CE50306. (NASA-TM- 
106472; CONF-940503-1: Annual meeting of the Society of 
Tribologists and Lubrication Engineers, Pittsburgh, PA (United 
States), 2-5 May 1994). Order Number DE94011222. Source: 
OSTI; NTIS; GPO Dep. 

The effect of prolonged exposure to 750C air on tribological per- 
formance and dimensional stability of PM212, a high temperature, 
self-lubricating composite, is studied. PM212, contains 70% metal- 
bonded Cr3C5, 15% BaF ,/CaF, eutectic and 15% silver. Rub 
blocks were fabricated from PM212 by cold isostatic pressing 
followed by sintering. Prior to tribo-testing, the rub blocks were ex- 
posed to 750C air from 100 to 1000 hours. Then, the rub blocks 
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were slid against nickel-based superalloy disks in a double-rub- 
block tribometer in air under 66N load at temperatures from 25 to 
750C with a sliding velocity of 0.36 m/s. Unexposed rub blocks 
were tested for baseline comparison. Friction coefficients ranged 
from 0.24 to 0.37 for unexposed rub blocks and from 0.32 to 0.56 
for the exposed ones. Wear for both the composite blocks and su- 
peralloy disks was typically in the moderate to low range of 10-5 
to 10-® mm? /N-m. Friction and wear data were similar for the rub 
blocks exposed for 100, 500, and 1000 hours. Prolonged exposure 
to 750C air increased friction and wear of the PM212 rub blocks at 
room temperature, but triboperformance remained unaffected at 
higher temperatures, probably due to formation of lubricous metal 
oxides. Dimensional stability of the composite was studied by ex- 
posing specimens of varying thicknesses for 500 hours in air at 
750C. Block thicknesses were found to increase with increased ex- 
posure time until steady state was reached after 100 hours of 
exposure, probably due to oxidation. 


19097 (DOE/PC/90178-T8) Selective flotation of fossil 
resin from Western coal: Final report, July 1, 1990—May 25, 
1992. Jensen, G.F.; Miller, J.D. Utah Univ., Salt Lake City, UT 
(United States). 25 May 1992. 116p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90PC90178. 
Order Number DE94012189. Source: OSTI; NTIS; GPO Dep. 

The proof-of-concept test program was designed to clarify a 
number of concerns that have been raised by coal companies who 
own the valuable resin resource. First, from laboratory bench-scale 
flotation experiments, a froth product from cleaner flotation contain- 
ing more than 80% hexane-extractable resin at higher than 80% 
recovery can be produced. Pilot-plant testing was initiated to 
demonstrate the selective flotation of fossil resin and to establish a 
better confidence level in the new technology. Second, pilot-plant 
testing was designed to evaluate the effect and impact of random 
variation in slurry solids concentration and feed grade on this new 
selective fossil resin flotation technology. The flotation performance 
obtained under these industrial conditions is more realistic for pro- 
cess evaluation. Third, more accurate operating cost data was to 
be obtained for economic analysis. Fourth, sufficient quantities of 
the fossil resin concentrate were to be produced from the test pro- 
gram for evaluation by potential industrial users. Fifth, and finally, 
optimum levels for the operating variables were to be established. 
Such information was required for eventual scale-up and design of 
a fossil resin flotation plant. The pilot-plant proof-of-concept testing 
of selective resinate flotation has demonstrated that: (1) techni- 
cally, the new flotation technologies discovered at the University of 
Utah and then improved upon by Advanced Processing Technolo- 
gies, Inc. provide a highly efficient means to selectively recover 
fossil resin from coal. The proof-of-concept continuous flotation cir- 
cuit (about 0.1 tph) resulted in fossil resin recovery with the same 
separation efficiency as was obtained from laboratory bench-scale 
testing (more than 80% recovery at about 80% concentrate grade); 
and (2) economically, the selective flotation process has been 
shown to be sufficiently profitable to justify the development of a 
fossil resin industry based on this new flotation process. 


19098 (INIS-JP-018, pp. 1485-1492) Thermal testing of 
solid neutron shielding materials. Boonstra, R.H. (General 
Atomics, San Diege, CA (United States)). 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In May-June 1988 the first series of full-scale thermal tests was 
performed on three shielding materials: Bisco Products NS-4-FR, 
and Reactor Experiments RX-201 and RX-207. The tests are de- 
scribed in Thermal Testing of Solid Neutron Shielding Materials, 
GA-A19897, R.H. Boonstra, General Atomics (1990), and demon- 
strated the acceptability of these materials in a thermal accident. 
Subsequent design changes to the cask rendered these materials 
unattractive in terms of weight or adequate service temperature 
margin. For the second test series a material specification was de- 
veloped for a polypropylene based neutron shield with a softening 
point of at least 280degF. Table 1 lists the neutron shield materials 
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tested. The Envirotech and Bisco materials are not polypropylene, 
but were tested as potential backup materials in the event that a 
satisfactory polypropylene could not be found. The Bisco modified 
NS-4 and Reactor Experiments HMPP are both acceptable materi- 
als from a thermal accident standpoint for use in the shipping cask. 
Tests of the Kobe PP-RO1 and Envirotech HDPE were stopped for 
safety reasons, due to inability to deal with the heavy smoke, be- 
fore completion of the 30-minute heating phase. However these 
materials may prove satisfactory if they could undergo the com- 
plete heating. (J.P.N.). 


19099 (INIS-JP—018, pp. 1493-1500) Neutron shielding ma- 
terial: Applicable for advanced transport packaging. Nodaka, 
M. (Kobe Steel Ltd. (Japan)); lida, T.; Taniuchi, H.; Yosimura, K.; 
Nagahama, H. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

From among the neutron shielding materials of the ’kobesh’ se- 
ries developed by Kobe Steel, Ltd. for transport and storage 
packagings, silicon rubber base type material has been tested for 
several items with a view to practical application and official autho- 
rization, and in order to determine its adaptability to actual vessels. 
Silicon rubber base type 'kobesh SR-T01’ is a material in which, 
from among the silicone rubber based neutron shielding materials, 
the hydrogen content is highest and the boron content is most opti- 
mized. Its neutron shielding capability has been already described 
in the previous report (Taniuchi, 1986). The following tests were 
carried out to determine suitability for practical application; (1) 
Long-term thermal stability test (2) Pouring test on an actual-scale 
model (3) Fire test The experimental results showed that the sili- 
cone rubber based neutron shielding material has good neutron 
shielding capability and high long-term fire resistance, and that it 
can be applied to the advanced transport packaging. (author). 


19100 (IS-T-1680) Syntheses and studies of acetylenic 
polymers. Yiwei, Ding. Ames Lab., IA (United States). 3 Mar 1994. 
207p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-82. Order Number DE94011201. 
Source: OSTI; NTIS; GPO Dep. 

Based on new diiodo aryl compounds a series of novel soluble 
polymers, poly(2,5-dialkoxy-1,4-phenyleneethynylene)s (PPE poly- 
mers) were synthesized using palladium-catalysis. The molecular 
weights (MW) range from 8,000 to 40,000. Properties such as ab- 
sorption, fluorescence, and conductivity were studied. A PPE 
polymer with butoxy side chain exhibits a weak electrical conductiv- 
ity (c = 10~* S/cm) after doping with AsFs. Absorption spectra in 
THF solution at room temperature (RT) show a maximum at 440 
nm. However, absorption spectra of PPE polymers in the film state 
at (RT) show a maximum at 480 nm. PPE polymer-based light 
emitting diode (LED) devices have been prepared; greenish light 
from these LED devices can be observed. Poly(ethynylene-p- 
arylene-ethynylene-silylene)s were synthesized through the same 
palladium-catalyzed polymerization; MWs are between 6,000 and 
82,000. Absorption and fluorescence were studied. Some of these 
polymers exhibit thermotropic liquid crystalline properties. In addi- 
tion, nonlinear optical properties were briefly examined. 
Poly(silylene-ethynylene) homopolymers as well as alternating 
copolymers were synthesized through a novel palladium-catalyzed 
polymerization; MWs range from 56 x 10° to 5.3 x 10°. Thermal 
stability of these was also investigated; char yields range from 56 


to 83%. One of these polymers exhibits thermotropic liquid crys- 
talline properties. 


19101 (KFTI-93-35) Structure-phase state of thick amor- 
phous and microcrystalline chromium-carbon films deposited 
by ion-plasma sputtering. Bakaj, A.S.; Sleptsov, S.N.; 
Marchenko, |.G.; Sleptsov, A.N. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 7p. Order Number 
DE94624236. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure-phase state of Cr:C films prepared by reactive 
evaporation with arc discharge was studied. The nonequilibrium 
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structure and phase diagram of the system in the carbon concen- 
tration range 0...35 at.% and at temperatures 300...1100 K was 
obtained. The temperature-concentration diagram of Cr:C films mi- 
crohardness is presented. (author). 5 refs., 5 figs. 


19102 (LBL-34997) Optical spectroscopy of a nitrogen- 
hydrogen complex in ZnSe. Wolk, J.A. (Lawrence Berkeley Lab., 
CA (United States)); Ager, J.W. Ill; Duxstad, K.J.; Haller, E.E.; 
Taskar, N.R.; Dorman, D.R.; Olego, D.J. Lawrence Berkeley Lab., 
CA (United States). Feb 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States);Department of Defense, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract DMR- 
9115856 Contract F49620-91-C-0082. (CONF-931108—-101: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94011622. Source: OSTI; NTIS; GPO Dep. 

We have observed two local vibrational modes related to H 
bonded to N acceptors in ZnSe samples. grown by metal organic 
vapor phase epitaxy. The modes have been seen in both infrared 
and Raman spectroscopy. The new mode seen at 3194 cm-—" is 
assigned to an N-H stretching vibrational mode and the mode found 
at 783 cm—" is tentatively assigned to an N-H wagging, vibrational 
mode. Polarized Raman spectroscopy was used to determine that 
the symmetry of the defect complex is C3,, which implies that the 
H atom is in either a bonding or anti-bonding position. 


19103 (NREL/TP—451-6400) New plasma source of hy- 
drides for epitaxial growth: Final subcontract report, 15 April 
1991-3 September 1993. Stanbery, B.J. (Boeing Defense & 
Space Group, Seattle, WA (United States)). National Renewable 
Energy Lab., Golden, CO (United States); Boeing Co., Seattie, WA 
(United States). Defense and Space Group. May 1994. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE94006918. Source: OSTI; 
NTIS; GPO Dep. 

This report describes a novel plasma-activated selenium source 
that was developed during the course of this subcontract and 
which is significantly different than any other heretofore reported in 
the scientific literature. It involves microwave excited, magnetically 
confined plasma sources that are intended to operate under elec- 
tron cyclotron resonance (ECR) conditions at 2.455 GHz. This 
source is designed to excite and dissociate the molecular vapor 
evaporating or subliming from a heated solid or liquid reservoir. It 
can combine an effusion cell vapor flux with a stream of hydrogen 
or helium gas, enabling the in-situ generation of hydrides for use in 
low-pressure growth techniques where long mean free paths are 
desirable. Experiments were conducted to demonstrate a stable 
discharge within the source, and measures were identified to im- 
prove its operational characteristics. Application of this novel 
source is anticipated to enable a low-temperature, safe process for 
the growth of high-quality epitaxial compound semiconductor films. 
This reduction of epitaxial growth temperatures may enable the 
fabrication of novel photovoltaic devices that have heretofore been 
impossible due to the deleterious effects of interdiffusion at het- 
erointerfaces resulting from the high temperatures required to grow 
adequate quality material using conventional processes. 


19104 (SAND-93-2048C) Designing aluminum _§ sealing 
glasses for manufacturability. Kovacic, L.; Crowder, S.V.; Brow, 
R.K.; Bencoe, D.N. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940416-3: 96. annual meeting of the American Ceramic Society, 
Indianapolis, IN (United States), 24-28 Apr 1994). Order Number 
DE94010081. Source: OSTI; NTIS; GPO Dep. 

Manufacturability issues involved in the development of new 
sealing glasses include tailoring glass compositions to meet mate- 
rial and component requirements and determining the optimum 
seal processing parameters. For each of these issues, statistical 
analysis can be used to shorten the time between concept and 
product in the development of what is essentially a new manufac- 
turing technology. We use the development of our new family of 
phosphate-based glasses for aluminum/stainless steel and alu- 


minum/CuBe hermetic sealing, the ALSG family, to illustrate the 
statistical approach. 





19105 (SAND-94-0033) Heterogeneous reaction mecha- 
nisms and kinetics relevant to the CVD of semiconductor 
materials. Creighton, J.R.; Coltrin, M.E. Sandia National Labs., Al- 
buquerque, NM (United States). Mar 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011001. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the state of the art in experimental and 
theoretical techniques for determining reaction mechanisms and 
chemical kinetics of heterogeneous reactions relevant to the chemi- 
cal vapor deposition of semiconductor materials. It summarizes the 
most common ultra-high vacuum experimental techniques that are 
used and the types of rate information available from each. Several 
case studies of specific chemical systems relevant to the microelec- 
tronics industry are described. Theoretical methods for calculating 
heterogeneous reaction rate constants are also summarized. 


19106 (SAND-—94-0129) Micromechanical modeling of ad- 
vanced materials. Silling, S.A.; Taylor, P.A.; Wise, J.L.; Furnish, 
M.D. Sandia National Labs., Albuquerque, NM (United States). Apr 
1994. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94011249. Source: OSTI; NTIS; GPO Dep. 

Funded as a laboratory-directed research and development 
(LDRD) project, the work reported here focuses on the develop- 
ment of a computational methodology to determine the dynamic 
response of heterogeneous solids on the basis of their composition 
and microstructural morphology. Using the solid dynamics wave- 
code CTH, material response is simulated on a scale sufficiently 
fine to explicitly represent the material’s microstructure. Conducting 
“numerical experiments” on this scale, the authors explore the 
influence that the microstructure exerts on the material's overall re- 
sponse. These results are used in the development of constitutive 
models that take into account the effects of microstructure without 
explicit representation of its features. Applying this methodology to 
a glass-reinforced plastic (GRP) composite, the authors examined 
the influence of various aspects of the composite’s microstructure 
on its response in a loading regime typical of impact and penetra- 
tion. As a prerequisite to the microscale modeling effort, they 
conducted extensive materials testing on the constituents, S-2 
glass and epoxy resin (UF-3283), obtaining the first Hugoniot and 
spall data for these materials. The results of this work are used in 
the development of constitutive models for GRP materials in 
transient-dynamics computer wavecodes. 


19107 


(SAND-—94-0247C) Numerical simulation of dynamic 
fracture and failure in solids. Chen, E.P. Sandia National Labs., 


Albuquerque, NM (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940771-1: International symposium on 
fracture and strength of solids, Xian (China), 4-8 Jul 1994). Order 
Number DE94010379. Source: OSTI; NTIS; GPO Dep. 

Numerical simulation of dynamic fracture and failure processes 
in solid continua using Lagrangian finite element techniques is the 
subject of discussion in this investigation. The specific configura- 
tions in this study include penetration of steel projectiles into 
aluminum blocks and concrete slabs. The failure mode in the alu- 
minum block is excessive deformation while the concrete slab fails 
by hole growth, spallation, and scabbing. The transient dynamic 
finite element code LS-DYNA2D was used for the numerical analy- 
sis. The erosion capability in LS-DYNA2D was exercised to carry 
out the fracture and failure simulations. Calculated results were 


compared to the experimental data. Good correlations were ob- 
tained. 


19108 (SAND-—94-0732C) Microstructural development in 
solution derived PZT thin films. Headley, T.J.; Tuttle, B.A.; Voigt, 
J.A.; Michael, J.R. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940753-1: Microscopy Society of America and Microbeam 
Analysis Society joint meeting, New Orleans, LA (United States), 
31 Jul - 5 aug 1994). Order Number DE94008744. Source: OSTI; 
NTIS; GPO Dep. 
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In the fabrication of PZT films by solution deposition techniques, 
control of phase evolution, microstructure, ferroelectric domain as- 
semblage, etc. is important. Electron microscopy was used to 
correlate microstructure with film processing parameters. 


19109 (SAND—94-8219B) Compilation of diamond-like car- 
bon properties for barriers and hard coatings. Outka, D.A. 
(Sandia National Labs., Livermore, CA (United States)); Hsu, Wen 
L.; Phillips, K.; Boehme, D.R.; Yang, N.Y.C.; Ottesen, D.K.; 
Johnsen, H.A.; Clift, W.M.; Headley, T.J. Sandia National Labs., 
Livermore, CA (United States); Sandia National Labs., Albu- 
querque, NM (United States). May 1994. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO4- 
76DRO00789. Order Number DE94012139. Source: OSTI; NTIS; 
GPO Dep. 

Diamond-like carbon (DLC) is an amorphous form of carbon 
which resembles diamond in its hardness, lubricity, and resistance 
to chemical attack. Such properties make DLC of interest for use in 
barrier and hard coating technology. This report examines a variety 
of properties of DLC coatings. This includes examining substrates 
on which DLC coatings can be deposited; the resistance of DLC 
coatings to various chemical agents; adhension of DLC coatings; 
and characterization of DLC coatings by electron microscopy, FTIR, 
sputter depth profiling, stress measurements and nanoindentation. 


19110 (WSRC-MS—93-551-Rev.1) Structural analysis of clo- 
sure cap barriers: A pre-test study for the Bentonite Mat 
Demonstration Project: Revision 1. Gong, Chung; Pelfrey, J.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-89SR18035. (CONF-940456—4-Rev.1: 
1994 Society for Computer Simulation multiconference, San Diego, 
CA (United States), 11-15 Apr 1994). Order Number DE94004432. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Bentonite Mat Demonstration Project (BMDP) is a field 
demonstration study to determine the construction/installation 
requirements, permeability, and subsidence performance character- 
istics of a composite barrier. The composite barrier will consist of 
on-site sandy-clay blanketed by a bentonite mat and a flexible High 
Density Polyethylene (HDPE) liner (also called flexible membrane 
liner). Construction of one control test pad and three bentonite test 
pads are planned. The control test pad will be used to establish 
baseline data. Underneath the composite clay cap is a four feet 
thick loose sand layer in which cavities will be created by evacua- 
tion of sand. The present work provides a mathematical model for 
the BMDP. The mathematical model will be used to simulate the 
mechanical and structural responses of the composite clay cap 
during the testing processes. Based upon engineering experience 
and technical references, a set of nominal soil parameters have 
been selected. 
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Refer also to citation(s) 19315 


19111 (UCID—20622-93-2) Chemistry and Materials Science 
Weapons-Supporting Research and Laboratory-Directed Re- 
search and Development: Second half progress report, FY 
1993. Lawrence Livermore National Lab., CA (United States). Feb 
1994. 104p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94011631. Source: OSTI; NTIS; GPO Dep. 

Thrust areas of the weapons-supporting research are surface 
research, uranium research, physics and processing of metals, en- 
ergetic materials. Group study areas included strength of Al and 
Al-Mg/alumina bonds, advanced synchrotron radiation study of ma- 
terials, and theory, modeling, and computation. Individual projects 
were life prediction for composites and thermoelectric materials 
with exceptional figures of merit. The laboratory-directed R and D 
include director's initiatives (aerogel-based electronic devices, 
molecular levels of energetic materials), individual projects, and 
transactinium institute studies. An author index is provided. 
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Refer also to citation(s) 17831, 17877, 17895, 17938, 17947, 
18053, 18161, 18267, 18289, 18318, 18460, 18630, 19138, 19154, 
19325, 19543, 19592, 19597, 19611, 19640, 19657, 19660, 19826, 
19905, 20300, 20562 


19112 (CDM/LSO/DSO-58) Synthesis, characterization and 
applications of tetraalkylalkylene-diphosphonates. Didi, 
Mohamed-Amine (Centre de Developpementdes Materiaux, Lab. 
de Synthese Organique, Algiers (Algeria)); Azzouz, A.; Elias, A. 
Secretariat d’Etat a la Recherche, Algiers (Algeria). Nov 1993. 33p. 
(In French). Order Number DE94624075. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A great interest has recently been devoted to a special tetraalky- 
lalenediphosphonates compounds namely the already produced at 
the industrial scale and their properties are still investigated in many 
laboratories. TAADP’s shown interesting performances in liquid- 
liquid extraction and their acid derivatives, when combined with 
technetium, are used as tracers in medicine. In this context, the 
present work is achieved in order to supply a selected bibliography 
ant the main theoretical aspects concerning the various synthesis 
ways as well as the different analysis techniques of TAADP’s. 


19113 (CNIC—00713) The isotope dilution mass spectrome- 
try with “°U as a single internal standard. Chen Maolin 
(Sichuan Research Inst. of Materials and Technology, Chengdu 
(China)); Yang Shugui; Chen Jinhua; Zhao Zhonggang. China Nu- 
clear Information Centre, Beijing, BU (China). Mar 1993. 8p. (In 
Chinese). (SRIMT—0006.). Order Number DE94624076. Source: 
OST; NTIS (US Sales Only); INIS. 

The isotope dilution mass spectrometry with °°5U as a single in 
ternal standard has been developed. It can be used to determine 
the abundant ratio precisely in the uranium sample. It is an abso- 
lute measurement method based on gravimetry. The *9U and 
measured uranium sample are gravimetrically mixed. Then, the Reg 
(5U/238U) and Rag (*5°U/*38U) in the mixture are simultaneously 
measured, and the Raz is taken as internal reference standard. By 
using the iteration operation the Rsg can gradually reach to its true 
value. The total uncertainty of the method for measuring Rese is 
0.15%. In addition, itt has many advantages, such as, the mea- 
sured external precision can be better than 0.02%. 


19114 (CNIC—00717) The rapid determination of ?'°Po in 
uranium ores by TRPO extraction-a inner-scintillation method. 
Zhu Tianxia (Beijing Research Inst. of Chemical Engineering and 
Metallurgy (China)). China Nuclear Information Centre, Beijing, BJ 
(China). Feb 1993. 14p. (in Chinese). (BICM—0008.). Order Num- 
ber DE94624089. Source: OSTI; NTIS (US Sales Only); INIS. 

Ores are treated with HF to remove Si, then *'°Po is leached 
out by HCI + H202 solution. The solution is extracted by TRPO 
and re-extracted with 5% H2C.O, solution. Ti(SO,4)> is added to 
the re-extraction solution and the pH value of solution is adjusted 
with NaOH, then the solution is evenly mixed with ZnS(Ag) and fil- 
tered. After the filter has dried the activity is measured by alpha 
counting of inner-scintillation method. When the sample has 
prepared the measurement can immediately carry out. The mea- 
surement are not interfered by a-radiators from 798U, 25U and 
23'2Th as well as daughters of Pb and Bi. The recovery of whole 
chemical process is 98%. The detecting efficiency is (95+-1)%. The 
precision is better than +- 4%. The a-4x detect in limitation de- 
pends on the background counting of Ti(SO4)o. For the CP 
reagent, the value is (7 = 23) x 10-% Bq/6 mg Ti*. It can be 
reduced greatly after puritication. The analytical period is 12 sam- 
ples/8 h (activity of 7"°Po > 1 Bag. 


19115 (CONF-940766-2) The application of maximum 
entropy to Z-contrast imaging in a stem. McGibbon, A.J.; Penny- 
cook, S.J. Oak Ridge National Lab., TN (United States). Mar 1994. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ; ACO05-760R00033. From 13. interna- 
tional congress on electron microscopy; Paris (France); 17-22 Jul 
1994. Order Number DE94011470. Source: OSTI; NTIS; GPO Dep. 

Maximum entropy (Gull and Skilling, IEE Proceedings, 131F, 646 
(1984)) is an image processing routine based on Bauesian proba- 
bility which can produce a “most likely” image from originai data 


230 ERA Vol. 19, No. 7 


given a particular point spread function. By combining maximum 
entropy and analysis with incoherent Z-contrast imaging, it is possi- 
ble to retrieve crystal lattice information at atomic resolution from 
directly acquired experimental data without the need for 
preconceived structures. Results are given for simulated and ex- 
perimentally acquired Z-contrast images of semiconductors (graded 
SiGe, <110> Si, <110> GaAs) at 300 kV. 


19116 (DOE/ER/13678-73) An equilibrium model for 
ligand-modified micellar-enhanced ultrafiltration, selective sep- 
aration of metal ions using iminoacetic substituted 
polyamines and a theoretical model for the titration behavior 
of polyamines. Dharmawardana, U.R. Oklahoma Univ., Norman, 
OK (United States). 1992. 253p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States);Environmental Protection Agency, Washington, 
DC (United States). DOE Contract FG05-87ER13678 ; FG22- 
87FE61146. Grant CBT-8814147; R-817450-01-0. Order Number 
DE94010825. Source: OSTI; NTIS; GPO Dep. 

This thesis consists of three chapters. Chapter 1, An equilibrium 
model for ligand-modified micellar-enhanced ultrafiltration, de- 
scribes a theoretical model and experimental investigations which 
used the semi-equilibrium-dialysis method with N-n-dodecyl imin- 
odiacetic acid as the ligand. In Chapter 2, Selective separation of 
metal ions using iminoacetic substituted polyamines, polyamines 
with a substituted ligand group are synthesized and used in investi- 
gating selective separation of copper ions from aqueous solution. 
In Chapter 3, A theoretical model for the titration behavior of 
polyamines, a novel approach to explain the titration behavior of 
polymeric amines based on the binding behavior of counterions is 
described. The application of this study is to the investigation of 


inexpensive and efficient methods of industrial waste water treat- 
ment. 


19117 (DOE/ER/13678-74) Use of ligand-modified micellar- 
enhanced ultrafiltration to selectively separate copper ions 
from wastewater streams. Shadizadeh, S.B. Oklahoma Univ., 
Norman, OK (United States). 1992. 64p. Sponsored by USDOE, 
Washington, DC (United States);Department of the Interior, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract FG05-87ER13678. 
Grant CBT-8814147; G1174140-4021; R-817450-01-0. Order Num- 
ber DE94010826. Source: OSTI; NTIS; GPO Dep. 

The selective removal of target ions from an aqueous solution 
containing ions of like charge by ligand-modified micellar-enhanced 
ultrafitration (LM-MEUF), is presented. In LM-MEUF, surfactant 
and specially tailored ligand are added to the contaminated stream. 
The surfactant forms aggregates called micelles, the hydrocarbon 
core of which the ligand complexed with the target species will sol- 
ubilize. The surfactant is chosen to have the same charge type as 
the target ion; therefore, other ions (with similar charge) will not as- 
sociate with the micelle, which makes the separation of the target 
ion selective. The solution is then processed by ultrafiltration, using 
a membrane with pore size small enough to block the passage of 
the micelles. In this study the divalent copper is the target ion in 
the solution containing divalent calcium. The surfactant 
is cetylpyridinium chloride (CPC) and the ligand is 4- 
hexadecyloxybenzyliminodiacetic acid (C,¢BIDA). Experiments 
were conducted with batch stirred cells and the results have been 
compared to separation that take place under a variety of condi- 
tions in the LM-MEUF process. Rejections of copper of up to 
99.8% are observed, with almost no rejection of calcium, showing 
that LM-MEUF has excellent selectivity and separation efficiency. 


19118 (DOE/ER/13678-76) The use of micellar solutions 
for novel separation techniques. Roberts, B.L. Oklahoma Univ., 
Norman, OK (United States). 1993. 228p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract FG05-87ER13678 
; FG22-87FE61146. Grant CBT-8814147; Grant R-817450-01-0. 
Order Number DE94010828. Source: OSTI; NTIS; GPO Dep. 
Surfactant based separation techniques based on the solubiliza- 
tion of organic compounds into the nonpolar interior of a micelle or 
electrostatic attraction of ionized metals and metal complexes to 





the charged surface of a micelle were studied in this work. Micellar 
solutions were used to recover two model volatile organic com- 
pounds emitted by the printing and painting industries (toluene and 
amyl acetate) and to investigate the effect of the most important 
variables in the surfactant enhanced carbon regeneration (SECR) 
process. SECR for liquid phase applications was also investigated 
in which the equilibrium adsorption of cetyl pyridinium chloride 
(CPC) and sodium dodecyl sulfate (SDS) on activated carbon were 
measured. Micellar-enhianced ultrafiltration (MEUF) was _investi- 
gated using spiral wound membranes for the simultaneous removal 
of organic compounds, metals and metal complexes dissolved in 
water, with emphasis on pollution control applications. Investiga- 
tions of MEUF to remove 99+ per cent of trichloroethylene (TCE) 
from contaminated groundwater using criteria such as: membrane 
flux, solubilization equilibrium constant, surfactant molecular 
weight, and Krafft temperature led to the selection of an anionic 
disulfonate with a molecular weight of 642 (DOWFAX 8390). These 
data and results from supporting experiments were used to design 
a system which could clean-up water in a 100,000 gallon/day oper- 
ation. A four stage process was found to be an effective design 
and estimated cost for such an operation were found to be in the 
range of the cost of mature competitive technologies. 


19119 (HW-66015) Rare earth analysis on a composite re- 
actor effluent water sample. Hanford Works, Richland, WA 
(United States). 17 Jun 1960. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94009744. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report documents analysis of radionuclides from reactor ef- 
fluent water samples. Separation from the sample matrix is 
accomplished by successive carbonate, hydroxide and fluoride pre- 
cipitations. Experimental data is provided. 


19120 (INIS-mf-13870, pp. 65-66) PIXE analysis - equip- 
ment and techniques. Kral, J. (Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). Fakulta Jaderna a _ Fysikaine 
Inzenyrska); Voltr, J.; Potocek, V.; Salomonovic, R. Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. PIXE ANALYSIS/ 


19121 (INIS-mf—13870, pp. 113-114) Analytical sensitivities 
for neutron capture gamma-ray analysis. Pospisil, S. (Ceske 
Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Jaderna a Fysikalne Inzenyrska); Kubasta, J.; Stekl, |.; Vobecky, 
M. Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 30 
Apr 1994. (CONF-940184—: CTU seminar 94, Prague (Czech Re- 
public), 17-20 Jan 1994). In Proceedings of the CTU seminar 94. 
Pt. A. 234p. Order Number DE94624077. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NUCLEAR REACTION ANALYSIS/gamma 
spectroscopy; CAPTURE; COMPUTER CODES; NEUTRON RE- 
ACTIONS; PROMPT GAMMA RADIATION 


19122 (INIS-mf—13872, pp. 33-34) Preliminary study of envi- 
ronmental contamination using radioanalytical methods. 
Musilek, L. (Ceske Vysoke Uceni Technicke, Prague (Czech Re- 
public). Fakulta Jaderna a Fysikaine inzenyrska); Cechak, T.; 
Wolterbeek, H.T.; Kuik, P. Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). 30 Apr 1994. (CONF-940184—: CTU seminar 
94, Prague (Czech Republic), 17-20 Jan 1994). In Proceedings of 
the CTU seminar 94. Pt. C. 212p. Order Number DE94624078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTIGN/neutron activation 
analysis; AIR POLLUTION/x-ray fluorescence analysis; BARK; EN- 
VIRONMENTAL EXPOSURE; LAND POLLUTION; LICHENS; 
SOILS; TREES 


19123 (INIS-mf-13872, pp. 37-38) Elements concentrations 
in Prague aerosol as measured by PIXE. Potocek, V. (Ceske 
Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Jaderna a Fysikaine Inzenyrska); Kral, J.; Voltr, J. Ceske Vysoke 
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Uceni Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. C. 212p. Order 
Number DE94624078. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/pixe anal- 
ysis; AEROSOLS; MULTI-ELEMENT ANALYSIS; SAMPLING 


19124 (KFK-5257) Depth-resoived determination of heavy 
metal components in welding fume. Lipp, M. Kern- 
forschungszentrum (Karisruhe GmbH (Germany). Inst. fuer 
Radiochemie; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Chemie. Oct 1993. 104p. (In German). Order Number 
DE94769328. Source: OSTI; NTIS (US Sales Only). 

Welding of stainless steel causes the emission of fume particles 
containing large amounts of heavy metals, such as nickel and 
chromium. All nickel compounts and the hexavalent chromium are 
toxic and cancerogen, while trivalent chromium is mainly non- 
hazardous. The depth distribution of the constituents in the 
particles reflects the mechanism of formation and, moreover, deter- 
mined the effect of the noxious compounds. Based on Secondary 
Neutral Mass Spectrometry (SNMS) and Secondary lon Mass 
Spectrometry (SIMS) an analytical method was developed for 
quantification, identification and localisation of the heavy metal 
compounts on and in welding fume particles. (orig.) 


19125 (LBL-34182) A low temperature scanning force mi- 
croscope for biological samples. Gustafsson, M.G.L. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). May 1993. 200p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-76SF00098. Order 
Number DE94011357. Source: OSTI; NTIS; GPO Dep. 

An SFM has been constructed capable of operating at 143 K. 
Two contributions to SFM technology are described: a new method 
of fabricating tips, and new designs of SFM springs that signifi- 
cantly lower the noise level. The SFM has been used to image 
several biological samples (including collagen, ferritin, RNA, purple 
membrane) at 143 K and room temperature. No improvement in 
resolution resulted from 143 K operation; several possible reasons 
for this are discussed. Possibly sharper tips may help. The 143 K 
SFM will allow the study of new categories of samples, such as 
those prepared by freeze-frame, single molecules (temperature de- 
pendence of mechanical properties), etc. The SFM was used to cut 
single collagen molecules into segments with a precision of < 10 
nm. 
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Refer also to citation(s) 17787, 17829, 17854, 17923, 18101, 
18177, 18340, 18457, 19006, 19032, 19033, 19092, 19093, 19095, 
19105, 19112, 19687, 19919, 20537, 20554, 20555 


19126 (ANL/MSD/CP-82168) Structural investigations of 1- 
ethyl+-3-methylimidazolium hydrogen dichloride: Neutron 
diffraction studies of an ambient-temperature molten salt. 
Trulove, P.C. (Air Force Academy, CO (United States). Frank J. 
Seiler Research Lab.); Haworth, D.; Carlin, R.T.; Soper, A.K.; Elli- 
son, A.J.G.; Price, D.L. Argonne National Lab., IL (United States). 
Feb 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-940529-5: 185. Electro- 
chemical Society meeting, San Francisco, CA (United States), 
22-27 May 1994). Order Number DE94009680. Source: OSTI; 
NTIS; GPO Dep. 

Structure of 1-ethyl-3-methylimidazolium hydrogen dichloride 
(ImHCl2) was investigated using neutron diffraction. Structural infor- 
mation was obtained from analysis of diffraction differences 
resulting fro variations in the H-D substitution in the 1-ethyl-3- 
methylimidazolium cation and in the hydrogen dichloride anion 
(hcl)—). Preliminary data analysis of diffraction differences sug- 
gests that HCl,~ exists as an asymmetric ion in the ImHCiz molten 
salt. This asymmetry may result from hydrogen-bonding between 
HClz— and the 1-ethyl-3-methylimidazolium cation ring hydrogens. 
infrared measurements, however, fail to clearly show the presence 
of this hydrogen-bonding. 
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19127 (DOE/ER/13296-9) The transformation of organic 
amines by transition metal cluster compounds: Progress re- 
port, 1992-1993. Adams, R.D. South Carolina Univ., Columbia, 
SC (United States). Dept. of Chemistry. Jan 1993. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG09- 
84ER13296. Order Number DE94011527. Source: OSTI; NTIS; 
GPO Dep. 

The paper reports results on the following five studies: (1) The 
activation of tertiary amines by osmium cluster complexes; (2) Nu- 
cleophilic ring opening of thietane ligand in metal carbonyl cluster 
complexes; (3) Ring opening of a nitrogen containing strained ring 
heterocycle by an osmium cluster complex; (4) Insertion of an 
alkynes into a metal-metal bond — evidence for an intramolecular 
insertion with a trans-stereochemistry; and (5) Cyclobutyne — the 
ligand. Plans for future research are also briefly discussed. Two 
studies are planned: (1) studies of the synthesis and reactivity of 
strained ring ligands in metal cluster compounds; and (2) studies of 
the reactivity of dimetallic complexes with alkynes. 


19128 (DOE/ER/13299-10) Diosmacycloalkanes as models 
for the formation of hydrocarbons from surface methylenes: 
Final report. Norton, J.R. Colorado State Univ., Fort Collins, CO 
(United States). 25 Apr 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-84ER13299. 
Order Number DE94011211. Source: OSTI; NTIS; GPO Dep. 

Assignment of the vibrational modes Of Oso(CO)g(CHCH3) and 
Os(CO)4(CoH4) has given fingerprint vibrational spectra for the fol- 
lowing species when chemisorbed on metal catalyst surfaces: 
ethylidene and ethylene bound in a metallacyclopropane mode. 
The formation and fragmentation of diosmacyclobutanes have been 
shown to involve slippage of the outgoing olefin onto a single os- 
mium, and associative exchange of the olefin from that site. The 
incorporation of vinyicyclopropane without rearrangement has con- 
firmed the absence of a diradical intermediate. The anomalous 
stability of the diosmacyclobutane derived from trans-2-butene has 
proven due to greater destabilization (by the substituent methyls) of 
the slipped intermediate than of the ground state. Reaction of an 
osmacyclobutane with 1,3- or 1,2-dienes (allenes) gives 1,2 rather 
than 1,4 addition to the diosmium unit. Treatment of 
Os(CO),4(CoH,) with triflic acid results in the formation of 
Os(CO)4(CoHs)OTf. The authors have found that the reaction of an 
aryl iodine(IIl) reagent with propargyl stannanes or silanes results 
in o-iodo propargyl arenes. 


19129 


(DOE/ER/13678-75) A study of the thermodynamic 
properties of surfactant mixtures: Mixed micelle formation and 
mixed surfactant adsorption. Lopata, J.J. Oklahoma Univ., Nor- 
man, OK (United States). 1992. 203p. Sponsored by USDOE, 


Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States);Department of the Interior, Wash- 
ington, DC (United States). DOE Contract FG05-87ER13678 ; 
FG22-87FE61146. Grant CBT-8814147; Grant G1125132-4001; 
Grant R-817450-01-0. Order Number DE94010827. Source: OSTI; 
NTIS; GPO Dep. 

The volumetric mixing in anionic/nonionic, cationic/nonionic, and 
anionic/cationic mixed micelles was determined by examining the 
total surfactant apparent molar volumes at total surfactant 
concentrations much greater than the mixture critical micelle con- 
centration. The mixed surfactant systems investigated were: 
sodium dodecy! sulfate and a polyethoxylated nonylphenol, at 0.15 
M NaCl and with no added NaCl; cetyl pyridinium chloride and 
polyethoxylated nonyiphenol, at 0.03 M NaCl; and sodium dodecyl 
sulfate and dodecyl pyridinium chloride, at 0.15 M NaCl. The re- 
sults of this study suggest that the electrostatic interactions in the 
mixed micelles do no significantly effect the molar volume of the 
mixed micelle. Therefore, the micelle hydrophobic core dominates 
the volumetric mixing in mixed micelles. The adsorption of sodium 
dodecyl! sulfate and a polyethoxylated nonylphenol and well defined 
mixtures thereof was measured on gamma alumina. A pseudo- 
phase separation model to describe mixed anionic/nonionic 
admicelle (adsorbed surfactant aggregate) formation was devel- 
oped. In this model, regular solution theory was used to describe 
the anionic/nonionic surfactant interactions in the mixed admicelle 
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and a patch-wise adsorption model was used to describe surfac- 
tant adsorption on a heterogeneous surface. Regular solution 
theory was tested on specific homogeneous surface patches by 
examining constant total surfactant adsorption levels. For the ad- 
sorption of binary surfactant mixtures adsorbing at total equilibrium 
concentrations above the mixture critical micelle concentration, si- 
multaneous solution of the pseudo-phase separation models for 
mixed admicelle and mixed micelle formation predicts that the sur- 
factant compositions in the monomer, micelle, and admicelle 
pseudo-phases are constant at a constant total adsorption level. 


19130 (DOE/ER/13768—4) Intramolecular energy transfer 
reactions in polymetallic complexes.: Progress report, 1991— 
1992. Petersen, J. Clemson Univ., SC (United States). Hunter 
Chemistry Lab. Dec 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG09-87ER13768. Order Num- 
ber DE94010114. Source: OSTI; NTIS; GPO Dep. 

(1) Excited-state energy transfer: The major effort was an attempt 
to sensitize the photoelimination of Hz from a bimetallic, metal- 
dihydride complex. These complexes have involved Fe, Ru, and 
Co complexes. (2) Excited-state electron transfer (charge separa- 
tion): A series of diad and triad complexes were prepared in order 
to sustain charge separation in an artificial photosynthetic system. 


19131 (DOE/ER/14258—-T1) Metal cluster alloys and oxides: 
Elucidating structural and electronic effects in governing the 
reactivity and catalytic role of matter in finite dimensions: 
Progress report, December 2, 1992—December 10, 1993. Castle- 
man, A.W. Jr. Pennsylvania State Univ., University Park, PA (United 
States). Dept. of Chemistry. [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER14258. 
Order Number DE94010224. Source: OSTI; NTIS; GPO Dep. 

The discovery of a new class of molecular clusters (metallocar- 
bohedrenes [Met-Cars]) was a potentially major finding in cluster 
science; a method has been developed for producing bulk quanti- 
ties of this material. Attention was also devoted to unraveling 
mechanisms of formation and reactive chemistry of Met-Cars. Ab- 
stracts are presented for 14 publications submitted, accepted, and/ 
or published during the past year. Among the materials studied 
were (TiN),*, CwSb and CwBi alloy clusters, Cw/C clusters, Cu/Se 
and Ag/Se clusters, TigC;2*, Mg*(H2O), clusters, Zr/C and Ta/C 
clusters, TixZryCy2 and TixHfyCy2 (x+y=8), etc. 


19132 (DOE/ER/14334-T1) Morphological aspects of sur- 
face reactions: Progress report, March 1993-March 1994. 
White, J.M. Texas Univ., Austin, TX (United States). Dept. of 
Chemistry. 10 Jan 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-93ER14334. Order Num- 
ber DE94011208. Source: OSTI; NTIS; GPO Dep. 

This work focuses on substrate morphology and on fragments 
synthesized by thermal, electron, and photon activation. The fol- 
lowing work is complete: (1) Low energy electron diffraction, Auger 
electron spectroscopy and scanning tunneling microscopy were 
used to determine the local morphology of rhodium films on titania. 
(2) A new tool was developed for diagnosing surface reactions that 
involve C-H bond cleavage — predosed oxygen TPD (POTPD), a 
technique based on scavenging surface H(a) by small amounts of 
preadsorbed O(a) to form water. (4) For a-bonded benzene on 
Ag(111), exposure to low energy electrons results in selective de- 
composition Of CgD¢(a) to surface D atoms and phenyl fragments, 
which recombine and desorb as biphenyl between 275-390 K. Sim- 
ilarly, vinyl fragments have been prepared from ethylene. These 
fragments open the way for kinetic and spectroscopic characteriza- 
tion of interesting hydrocarbon reactions on transition metals. (5) 
Using Fourier transform infra-red spectroscopy, we have studied 
how coadsorbates, particularly carbon monoxide, inhibit the decom- 
position of ethylidyne. The experiments were done in an ambient 
pressure of CO in order to maintain a sizable coverage into the 
temperature regime where ethylidyne normally decomposes. One 
aspect of our present work involves morphological studies of Rh on 
planar TiO2 surfaces using scanning tunneling microscopy and 
scanning electron microscopy. The objective is to measure, in some 
cases in real-time, how the surface morphology changes as oxida- 
tion and reduction processes are carried out. In another interesting 





project, we are preparing spectroscopically significant and reason- 
ably pure concentrations of methyl groups on Pt(111) by exposing 
physisorbed methane to controlled doses of low energy electrons. 


19133 (DOE/PC/90035-T7) Synthesis of 6- 
Methyl-9-propyidibenzothiophene-4-ol amended to 
9-isopropyl-6-methyldibenzothiophene-4-ol: Final technical 
report, July 25, 1991—January 25, 1993. Eisenbraun, E.J. Okla- 
homa State Univ., Stillwater, OK (United States). 17 Feb 1992. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90035. Order Number DE94011562. Source: 
OSTI; NTIS; GPO Dep. 

This is a draft final technical report on Task 1 of a contract to 
synthesize 6-Methyl-9-propyldibenzothiophene-4-ol, as amended to 
9- isopropyl-6-methyldibenzothiophene-4-ol. This report is a compi- 
lation of data presented in earlier reports. The first annual report 
dealt with an attempted synthesis of 4-methoxy-6-methyl-9- propy- 
Kdibenzothiophene (the original target compound), the successful 
synthesis and delivery of 200 grams of the sulfide 1,4-diethyl-2- 
[(2'-methoxyphenyl)-thio]benzene, and initial work on a new syn- 
thesis route for the preparation of the new target compound 9- 
isopropyl-6-methyldibenzothiophene-4-ol. The change to the new 
target compound and the new synthesis route became necessary 
when it was learned that the sulfide mixture could not be cyclized 
to the substituted dibenzotinniophene mixture. The second annual re- 
port described the successful preparation of 45 g of the new target 
compound using the new synthesis route. Subsequently funds were 
provided to synthesize an additional 45 g of the new target using 
the same reaction scheme. This task was recently completed. 


19134 (DOE/PC/90046-T9) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: Quarterly technical 
progress report No. 8, October-December 1993. Union Carbide 
Chemicals and Plastics Co., Inc., South Charleston, WV (United 
States). South Charleston Technical Center. [1993]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC90046. Order Number DE94010263. Source: OSTI; 
NTIS; GPO Dep. 

The novel heterogeneous catalysts for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. Our cur- 
rent targets for isobutanol-producing catalysts are to produce an 
equimolar mixture of methanol and isobutanol with a productivity 
for isobutanol of > 50 g/Kg-hr. Reactor system modifications, un- 
dertaken to improve data quality, have been completed. The 
changes should help eliminate differences between the two reac- 
tors and allow for more accurate determination of higher molecular 
weight products. To calibrate our new reactor system, we have 
retested our “best” isobutanol catalyst, 10-DAN-54 (a promoted Zn/ 
Cr/Mn spinel oxide). Under standard test conditions (400°C, 1000 
psi, 12000 GHSV and syngas ratio = 1:1), this catalyst produces 
200-252 g/kg-hr of total alcohols (total alcoho! selectivities of 57— 
68%) with an isobutanol rate of 94-130 g/kg-hr and a MeOH/ 
i-BUOH product mole ratio of 3. These results compare with a pro- 
ductivity of 112 g/kg-hr of total alcohols (total alcohol selectivity of 
86%) with an isobutanol rate of 38 g/kg-hr and a MeOH/i-BuOH 
product mole ratio of 3 observed in the original microreactor sys- 
tem configuration. It should be remembered that the test apparatus 
is designed for screening only. Detailed, more reliable data for ki- 
netic modeling must be generated using larger catalyst charges (> 
10g) and in larger scale test equipment. 


19135 (DOE/PC/90291-T12) Design of a high activity and 
selectivity alcohol catalyst: Eleventh quarterly report, Febru- 
ary 7, 1993—May 7, 1993. Foley, H.C.; Mills, G.A. Delaware Univ., 
Newark, DE (United States). Center for Catalytic Science and 
Technology. 2 Sep 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90291. Order Num- 
ber DE94003633. Source: OSTI; NTIS; GPO Dep. 

The apparatus used for ammonia saturation and TPD (=tempera- 
ture programmed desorption?) testing was modified to avoid 
repeated injections of NH3. Saturation and TPD results are pre- 
sented for potassium-doped -+-alumina. In order to examine effects 
of Mo oxide promotion on catalytic activity of alumina-supported Rh 
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catalyst, additional samples of Rh/+-AloO3 and Rh-Mo/+7-AloO3 
have been synthesized. 2 tabs, 3 figs. 


19136 (DOE/PC/90302-T8) Equilibrium and volumetric data 
and model development for coal fluids: [Quarterly] report, 
April 15, 1993-July 15, 1993. Robinson, R.L. Jr.; Gasem, K.A.M.; 
Tong, J. Oklahoma State Univ., Stillwater, OK (United States). 
School of Chemical Engineering. 27 Aug 1993. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90302. Order Number DE94012055. Source: OSTI; NTIS; 
GPO Dep. 

During this reporting period, the solubilities of nitrogen in n- 
decane and in n-eicosane were measured at temperatures form 
323.2 to 423.2 K (122.0 to 302.0°F) and pressures to 17.2 MPa 
(2,49 psia). These data are described with root-mean-square 
(RMS) errors typically less than 0.001 in mole fraction by the 
Soave-Redlich-Kwong and Peng-Robinson equations of state when 
a single interaction parameter, Cj, is used for each isotherm. 


19137 (DOE/PC/91030—-T8) Methyl chloride via oxyhy- 
drochlorination of methane: Quarterly technical progress 
report No. 7, April—June 1993. Dow Corning Corp., Carrollton, KY 
(United States). Jan 1994. 114p. Sponsored by USDOE, Washing- 
ton, DC (United States);Gas Research iInst., Chicago, IL (United 
States). DOE Contract AC22-91PC91030. Contract 5091-222-2300. 
Order Number DE94010691. Source: OSTI; NTIS; GPO Dep. 

The purpose of this contract is to develop a process for convert- 
ing light alkane gases to methyl chloride via oxyhydrochlorination 
using highly selective, stable catalysts in fixed-bed reactors de- 
signed to remove the large amount of heat generated, so as to 
control the reaction temperature. Further, the objective is to obtain 
the engineering data base necessary for developing a commercially 
feasible process and to evaluate the economics of the process. 
Several key technology areas were evaluated this quarter. The cat- 
alyst definition effort focused on the determination of the role of the 
Li and La promoters that have been found to be useful in enhanc- 
ing Cu based oxyhydrochiorination of methane catalysts. Initial 
experiments show that the La acts to provide a much more active 
catalyst than the Cu only case. The role of the Li is ambiguous at 
this point. The Li enhances the stability of the La promoted cata- 
lyst, but gives only marginal improvement by itself This work will be 
continued, with additional emphasis on the analysis of the catalysts 
to determine the structural role that the promoters may play. The 
separation unit operation definition made significant progress by 
demonstrating in a laboratory system that a process solvent may 
be used to remove the product CH3C! from the reactor effluent 
stream. To date the data has been qualitative, but clear. Work will 
continue to gather the information possible in the laboratory to help 
with PDU design. An extensive amount of testing was performed 
on the chosen process solvent, Multitherm. A comprehensive re- 
view of all the thermal testing and associated FTIR, UV/VIS, and 
physical property testing is included in this report. This work shows 
that Multitherm should give the desired stability and solubility that 
are necessary to make the separation unit operation successful. 


19138 (DOE/PC/91284-9) Nitration of polynuclear aromatic 
hydrocarbons in coal combustors and exhaust streams: Quar- 
terly report, October 1, 1993—December 31, 1993. Yu, Liya; Cho, 
Sunghwan; Hildemann, L.; Niksa, S. Stanford Univ., CA (United 
States). Dept. of Civil Engineering. Mar 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91284. Order Number DE94010742. Source: OSTI; NTIS; 
GPO Dep. 

During the period October 1, 1993 to December 31, 1993, the 
PAH preparation project at SRI International and the development 
of analytical methods for PAH proceeded smoothly without any ma- 
jor obstacles. Activity during this quarter focused on validating the 
performance of the PAH preparation facility against past results 
from the radiant coal flow experiment for secondary coal volatiles 
pyrolysis, now that all laboratory facilities used to prepare PAH for 
this project have been restored to working condition at SRI Interna- 
tional. Dr. Cho first ran numerous tests with coal to qualify his 
experimental techniques against our current database. The data 
show the correct qualitative features, very good reproducibility, and 
good consistency with past results. The ultimate yield for primary 
devolatilization is not achieved at 1380 K, but an asymptotic value 
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of 50 wt. % is observed at all higher temperatures. This value is re- 
produced to within about 2 wt. %. Also, the sum of the yields of tar 
and soot is constant at all temperatures, as it should be because it 
is invariant throughout secondary pyrolysis. Finally, the soot frac- 
tion increases monotonically for hotter furnace temperatures, but in 
a surprisingly nonlinear way at low temperatures. Work also contin- 
ued this quarter on optimizing the HPLC analysis procedures to 
give reproducible, quantitative results for the PAH ring number dis- 
tribution. Substantial improvement in analytical performance has 
been obtained by installing a new chromatographic column, and 
further improvements have resulted from modifying the eluent com- 
position and sample preparation procedures. Utilizing this improved 
analytical method, a preliminary calibration curve for the ring num- 
ber distribution of 3- to 6-ring PAH has been obtained. 


19139 (DOE/PC/91291-T10) [Mechanism of hydrogen in- 
corporation in coal liquefaction]: Progress report, December 
31, 1993. Kentucky Univ., Lexington, KY (United States). Research 
Foundation. [1993]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91291. Order Number 
DE94010281. Source: OSTI; NTIS; GPO Dep. 

Work on the reaction of D2 with organic compounds continues. 
Three projects which have been discussed briefly in previous re- 
ports now represent the central focus of our research efforts. They 
are: 1. the thermal reaction of unsaturated compounds with Do, 2. 
the structural requirements for effective H-atom generators, 3. the 
reactions of surface bound substates with Ho. Projects in these 
areas form the central themes of a recently submitted proposal re- 
questing continued funding for our program. All three areas are 
described but the major emphasis is given to our initial results in 
area 3. 


19140 (DOE/PC/91304-T8) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report, September 1, 
1993-November 30, 1993. Tierney, J.W.; Wender, |. Pittsburgh 
Univ., PA (United States). Dept. of Chemical and Petroleum Engi- 
neering. 31 Jan 1994. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91304. Order Num- 
ber DE94010298. Source: OSTI; NTIS; GPO Dep. 

During the last quarter we characterized the acidity of platinum- 
promoted solid superacids by TPD (temperature-programmed 
desorption) and investigated the effect of sulfate concentration on 
the activity of PvZrO2/SO, catalysts for isomerization and hydroc- 
racking of n-hexadecane. The activities of Pt/ZrO2 promoted by 
different anions (SO,2-, MoOQ,*- and WO,?-), to give Pt/ZrO./ 
SO4, PtvZrO2/MoO, and Pt/ZrO2/WO,, were compared and the re- 
sults related to their acidity and acid strength determined by TPD. 
TPD was an effective tool for the rapid evaluation of the acidity of 
metal-promoted solid superacids; this technique provided a good 
indication of the activity of the bifunctional solid superacids. The 
activity of the Pt/ZrO2/SO, catalyst at 160°C was compared with a 
Pv-+-Al2O3 reforming catalyst at 160°C and also at 400°C (350 
psig H2), respectively. The Pt/--AlpO, catalyst was not effective at 
160°C but gave a 6.2 wt% conversion of the n-hexadecane to iso- 
merized and cracked products at 400°C. The isomerization and 
hydrocracking of long-chain paraffins over metal-promoted solid su- 
peracids were carried out in the presence of selected aromatic 
compounds. It appears that the presence of aromatics changes the 
surface acidity of the catalyst, resulting in higher molecular weight 
products (from C,—Cpg to C19—Cy¢) from n-hexadecane. This find- 
ing is important in obtaining a more desirable product distribution 
from hydrocracking of F-T waxes. 


19141 


(DOE/PC/92116-T2) Superacid catalysis of light hy- 
drocarbon conversion: Second quarterly report, November 25, 
1993—February 26, 1994. Gates, B.C. (California Univ., Davis, CA 
(United States). Dept. of Chemical Engineering and Materials Sci- 
ence). Delaware Univ., Newark, DE (United States); California 
Univ., Davis, CA (United States). Dept. of Chemical Engineering 
and Materials Science. [1994]. 6p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC22-93PC92116. 
Order Number DE94011132. Source: OSTI; NTIS; GPO Dep. 

The primary objectives of this report are (1) to explain briefly the 
procedures used in the preparation of the first solid superacids to 
be used in the research, namely, sulfated zirconia promoted by 
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iron and/or manganese and (2) to describe the completion of con- 
struction and initial testing of the flow reactor system to be used in 
catalyst testing. 


19142 (DOE/PC/93222—-1) NO decomposition in non- 
reducing atmospheres: Technical progress report, September 
1993-December 1993. Klier, K.; Herman, R.G. Lehigh Univ., Beth- 
lehem, PA (United States). Mar 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93222. 
Order Number DE94011157. Source: OSTI; NTIS; GPO Dep. 
Studies have been carried out with CO(II) A zeolites having 1.3, 
1.8, and 3.9 CO(Il) cations per unit cell. All of the samples were 
thermally dehydrated under vacuum in in situ diffuse reflectance 
optical cells, and the optical spectra were obtained in a broad spec- 
tral range of 4,500 to 45,000 cm-'. Subsequently, the samples 
were exposed to excess NO, and the optical spectra were again 
obtained. Results show that the CO(Il) cations in the dehydrated 
zeolites were only coordinated to the zeolite lattice in the 6-ring 
windows (with trigonal symmetry), and that multiple NO molecules 
adsorb onto each CO(II) cation upon exposure to excess NO. 


19143 (DOE/PC/93222—-2) NO decomposition in non- 
reducing atmospheres: Technical progress report, December 
1993-February 1994. Klier, K.; Herman, R.G. Lehigh Univ., Beth- 
lehem, PA (United States). Mar 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93222. 
Order Number DE94011158. Source: OSTI; NTIS; GPO Dep. 

In the study of conversion of NO to No + Oo over Co(il) ex- 
changed A zeolite, the zeolite adsorbed up to 3 NO molecules per 
Co(Il) cation. Static and dynmaic temperature programmed 
reaction/desorption (TPR/TPD) experiments showed that Co(II) en- 
hanced the adsorption and decomposition of NO and that both 
N2O and Ne. formed over these catalysts. A doubly exchanged 
Co(il)Ce(ill)m A zeolite was active in NO decomposition under mild 
reaction conditions (e.g., desorption and conversion during TPD 
beginning by 75 C). Over this catalyst, static TPR resulted in prin- 
cipally Nz, while dynamic vacuum TPD < 250 C favored NoO 
product. N2O did not decompose itself over this catalyst. Since No 
dominated when Ce(Ill) was added, a new low temperature mech- 
anism for NO decomposition is indicated for Ce(Ill). During NO 
TPD/TPR with these zeolites, the oxygen tended to be held in the 
zeolite until higher temperatures. In presence of excess Ce(ill), this 
oxygen promoted formation and segregation of inactive CeOo. 
Spectral monitoring of the catalysts confirmed the accessibility of 
the trigonally held transition metal cations and strong, reversible 
NO adsorption. 


19144 (INCT—2136/5) Double-double effect and coordina- 
tion number. Mioduski, T. (institute of Nuclear Chemistry and 
Technology, Warsaw (Poland)). Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland). 1992. 104p. (In Polish). Order Num- 
ber DE94623304. Source: OSTI; NTIS (US Sales Only); INIS. 

The original method of interpretation together with its theoretical 
foundations is developed, making it possible to use location and di- 
rection of the double-double (tetrad) effect within the Ln and An 
series to determine the coordination number (CN) complexes of the 
f-block elements. The method is applied for potentiometric and ra- 
diometric equilibrium studies. It has been pointed and that the 
decisive factor for the direction of the double-double effect in the 
case of the Gibbs energy variations is a difference in the CN of the 
f-element ion between the reaction product complex and that for 
the reaction substrate the "regular effect for a given tetrad is ac- 
companied by decrease in the CN while the "reverse” effect by 
increase in the CN. (author). 122 refs, 5 tabs, 8 figs. 


19145 (INIS-mf-13870, pp. 67-68) Development and testing 
of composite ion-exchangers. Sebesta, F. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Katedra Jaderne Chemie); 
John, J.; Motil, A.; Steinerova, J. Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIOACTIVE WASTE PROCESSING/ 


inorganic ion exchangers; PERFORMANCE TESTING; WASTE 
WATER 





19146 (INIS-mf—13872, pp. 19-20) Study of the interaction 
of radionuclides with soil using batch method: methodical 
problems. Benes, P. (Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). Fakulta Jaderna a Fysikaine Inzenyrska); Stam- 
berg, K.; Stegmann, R. Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). 30 Apr 1994. (CONF-940184—: CTU seminar 
94, Prague (Czech Republic), 17-20 Jan 1994). In Proceedings of 
the CTU seminar 94. Pt. C. 212p. Order Number DE94624078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SOILS/radionuclide migration; ADSORP- 
TION; CESIUM 137; ISOTOPIC EXCHANGE; KINETICS; SOILS; 
STRONTIUM 90 


19147 (LA-UR-—94-491) Computer simulations of benzene 
in faujasite-type zeolites. Henson, N.J. (California Univ., Santa 
Barbara, CA (United States). Dept. of Materials); Cheetham, A.K.; 
Redondo, A.; Levine, S.M.; Newsam, J.M. Los Alamos National 
Lab., NM (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States);Science and Engineering Research 
Council, Swindon (United Kingdom);National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Grant DMR-9123048. (CONF-940744-2: 10. international zeolite 
conference, Garmish-Partenkirchen (Germany), 17-22 Jul 1994). 
Order Number DE94007533. Source: OSTI; NTIS; GPO Dep. 

The exact nature of the cation-benzene ring interaction is not yet 
known. In order to remedy this, energy minimization and Monte 
Carlo methods were used to probe the location and energetics of 
benzene in sodium zeolite-X and -Y. Sorption energies for the six- 
ring binding site in each of the zeolite models with the two 
forcefields (cff91 and cvff) are tabulated as function of Si/Al ratio. 
Both forcefields predict similar binding sites for each system; how- 
ever, the final energies are sensitive to form and parameterization 
of the forcefield. Further work is needed to refine the forcefield for 
zeolite-sorbate interactions. 5 figs, 21 refs, 2 tabs. 


19148 (LBL-35126) On the role of delocalization in ben- 
zene: Theoretical and experimental investigation of the effects 
of strained ring fusion. Faust, R. (Lawrence Berkeley Lab., CA 
(United States). Chemical Sciences Div.). Lawrence Berkeley Lab., 
CA (United States). Apr 1993. 177p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94011910. Source: OSTI; NTIS; GPO Dep. 

When an important compound's discovery dates back as far as 
1825, one would imagine that every facet of its chemical and phys- 
ical properties has been illuminated in the meantime. Benzene, 
however, has not ceased to challenge the chemist’s notion of 
structure and bonding since its first isolation by Michael Faraday. 
This report is divided into the following six chapters: 1. Aromaticity 
— Criteria, manifestations, structural limitations; 2. The role of delo- 
calization in benzene; 3. The thermochemical properties of 
benzocyclobutadienologs; 4. Ab initio study of benzenes fused to 
four-membered rings; 5. Non-planar polycyclic aromatic hydrocar- 
bons; and 6. Experimental details and input decks. 210 Refs. 


19149 (LBL-35194) Two-photon photoemission and the dy- 
namics of electrons at interfaces. Padowitz, D.F. (Miami Univ., 
Coral Gables, FL (United States). Dept. of Chemistry); Harris, C.B.; 
Jordan, R.E.; Lingle, R.L. Jr.; McNeill, J.D.; Merry, W.R. Lawrence 
Berkeley Lab., CA (United States). Jan 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO00098. (CONF-940142-35: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94011373. Source: OSTI; NTIS; GPO Dep. 

A new instrument for angle-resolved two-photon photoemission 
with exceptional sensitivity and energy resolution has allowed a de- 
tailed examination of the interaction of image-state electrons with 
adsorbates. In addition to measuring the electrostatic properties of 
molecular-thickness films, the technique serves as a probe of ad- 
sorbate growth modes, and provides new opportunities to explore 
the dynamics of electrons in well-controlled two-dimensional sys- 
tems. 


19150 (LBL-35354) Equations of state valid continuously 
from zero to extreme pressures with H2O and CO, as exam- 
ples. Pitzer, K.S. (Lawrence Berkeley Lab., CA (United States)); 
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Sterner, S.M. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940633-2: 12. 
symposium on thermophysical properties, Boulder, CO (United 
States), 19-24 Jun 1994). Order Number DE94011907. Source: 
OSTI; NTIS; GPO Dep. 

A new form of equation of state is proposed for use over ex- 
tremely wide ranges of pressure where conventional equations fail. 
In particular, fluids including HzO and CO2 as well as argon, etc., 
remain more compressible at very high densities than can be rep- 
resented by typical equations with van der Waals or Carnahan and 
Starling repulsive terms. The new equation is fitted to the data for 
H2O and COz over the entire range from the vapor and liquid be- 
low the critical temperature to at least 2000 K and from zero 
pressure to more than 10° bars (10 GPa) with good agreement. 
Extension of the equation for mixed fluids is discussed. 


19151 (LBL-35431) A new association-model for binary 
VLE of alcohol/hydrocarbon and amine/hydrocarbon mixtures. 
Schnitzler, J.v. (California Univ., Berkeley, CA (United States). 
Dept. of Chemical Engineering); Prausnitz, J.M. Lawrence Berkeley 
Lab., CA (United States). Mar 1994. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94011012. Source: OSTI; NTIS; GPO Dep. 

An association model for binary vapor-liquid equilibria (VLE) has 
been developed using the Poisson distribution function to describe 
the relation between consecutive association reactions and their 
equilibrium constants. This model considers the probability of con- 
secutive association reaction and the effect of that probability on 
the entropy of association. The Poisson-distribution model is com- 
pared with a classical linear-association model with the same 
number of adjustable parameters (two equilibrium constants and 
one physical parameter). Both models are able to represent the 
properties of alcohol-hydrocarbon and amine-hydrocarbon mix- 
tures. The Poisson-distribution model, however, appears to be 
superior for those mixtures where the molecules of the associating 
component form rings rather than chains. Analysis of the VLE data 
provides some trends about the behavior of the model parameters 
with respect to temperature and molecular size of the associating 
component. An appendix contains the source code for a program 
to calculate the activity coefficient. 


19152 (LBL—35432) A classical model for closed-loop dia- 
grams of binary liquid mixtures. Schnitzler, J.v. (California Univ., 
Berkeley, CA (United States). Dept. of Chemical Engineering); 
Prausnitz, J.M. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94011011. Source: OSTI; NTIS; GPO Dep. 

A classical lattice model for closed-loop temperature-composition 
phase diagrams has been developed. It considers the effect of 
specific interactions, such as hydrogen bonding, between dissimilar 
components. This van Laar-type model includes a Flory-Huggins 
term for the excess entropy of mixing. It is applied to several liquid- 
liquid equilibria of nonelectrolytes, where the molecules of the two 
components differ in size. The model is able to represent the ob- 
served data semi-quantitatively, but in most cases it is not flexible 
enough to predict all parts of the closed loop quantitatively. The 
ability of the model to represent different binary systems is dis- 
cussed. Finally, attention is given to a correction term, concerning 
the effect of concentration fluctuations near the upper critical solu- 
tion temperature. 


19153 (ORNL/FTR-4929) Travel to Argentina to conduct a 
series of discussions with members of the Reactor Chemistry 
Division and Corrosion Division and the University of Buenos 
Aires concerning those topics of research at ORNL: Foreign 
trip report, March 14—March 21, 1994. Palmer, D.A. Oak Ridge 
National Lab., TN (United States). 4 Apr 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94009737. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Three seminars were presented during this period: volatility of 
electrolytes, high-temperature conductance measurements and 
high-temperature potentiodmetric and solubility measurements, and 
aqueous aluminum chemistry. Collaborative research and future 
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interaction between CNEA and ORNL within the International Asso- 
ciation for the Properties of Water and Steam are discussed. 


19154 Articles including thin film monolayers and multilay- 
ers. Li, DeQuan; Swanson, B.|. To Dept. of Energy. 1992. Filed 
date 28 Apr 1992. U.S. Patent Application 7-874,890. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94010142. Source: OSTI; 
NTIS; GPO Dep 

This invention pertains to thin film assemblies or devices useful 
as sensors, nonlinear optical materials, and trace material scav- 
engers. It claims a base substrate having an oxide surface layer, 
and a multidentate ligand, capable of binding a metal ion, attached 
to the oxide surface layer of the base substrate. A metal species 
may be provided attached to the ligand, and a multifunctional or- 
ganic ligand may be provided attached te the metal species. A 
second metal species may be provided attached to the multifunc- 
tional ligand. 


19155 (SAND-93-2070C) iron hydrous titanium oxide cata- 
lysts for the dehydrogenation of ethylbenzene to styrene. 
Boespflug, E.P.; Sault, A.G. Sandia National Labs., Albuquerque, 
NM (United States). Feb 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940433-3: Spring meeting of the American Institute of 
Chemical Engineers, Atlanta, GA (United States), 17-21 Apr 1994). 
Order Number DE94010381. Source: OSTI; NTIS; GPO Dep. 

Hydrous titanium oxide (HTO) supports are amorphous, high sur- 
face area materials which can be loaded with highly dispersed 
catalytically active metals by ion exchange. Fe/HTO catalysts pos- 
sess significant activity and selectivity for the dehydrogenation of 
ethylbenzene (EB) to styrene at 873 K. The most active Fe/HTO 
incorporates silicon into the HTO support to stabilize surface area. 
Conversions obtained with the best Fe/HTO catalysts studied to 
date are only 50-70% as great as those obtained with commercial 
bulk iron oxide catalysts. However, at least two potential improve- 
ments to the Fe/HTO catalysts have been identified which could 
increase activity significantly. First, previous work with HTO sup- 
ports has shown that iron loadings can be at least doubled from 
the nominal 2 wt% iron loadings used in this study. Second, the 
Fe/HTO shrinks by 37% to 58% during reaction, decreasing the 
volume of the catalytic zone and thus reactant residence times 
compared to the residence time using bulk iron oxides. Several 
Strategies are proposed for pre-shrinking the HTO’s to allow more 
active sites to be loaded into a given reactor volume. In addition to 
their potential superiority in bulk form, HTO’s can also be coated 
as thin films on a wide variety of substrates. Formation of such 
catalytically active films on membrane surfaces offers potential ad- 
vantages in catalytic membrane reactor applications. 


19156 (SAND-—93-7040) Individual and combined effects of 
chloride, sulfate, and magnesium ions on hydrated Portland- 
cement paste. Poole, T.S. (Army Engineer Waterways Experiment 
Station, Vicksburg, MS (United States). Structures Lab.); Wakeley, 
L.D.; Young, C.L. Sandia National Labs., Albuquerque, NM (United 
States); Army Engineer Waterways Experiment Station, Vicksburg, 
MS (United States). Structures Lab. Mar 1994. 74p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011247. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Ground water with a high concentration of magnesium ion is 
known to cause deterioration to portland cement concretes. A 
proposed mechanism for this deterioration process published previ- 
ously involves an approximate 1:1 replacement of Ca ions by Mg 
ions in the crystalline phases of hydrated cement. The current 
study was undertaken to determine which ions, among magnesium, 
chloride, and sulfate, cause deterioration; whether their deleterious 
action is individual or interdependent; and to relate this mechanism 
of deterioration to the outlook for a 100-yr service life of concretes 
used in mass placements at the Waste Isolation Pilot Plant. Loss 
of Ca ion by cement pastes was found to be strongly related to the 
concentration of Mg ion in simulated ground-water solutions in 
which the paste samples were aged. This was true of both salt- 
containing and conventional cement pastes. No other ion in the so- 
lutions exerted a strong effect on Ca loss. Ca ion left first from 
calcium hydroxide in the pastes, depleting all calcium hydroxide by 
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60 days. Some caicium silicate hydrate remained even after 90 
days in the solutions with the highest concentration of Mg ion, 
while the paste samples deteriorated noticeably. The results indi- 
cated a mechanism that involves dissolution of Ca phases and 
transport of Ca ions to the surface of the sample, followed by for- 
mation of Mg-bearing phases at this reaction surface rather than 
directly by substitution within the microstructure of hydrated ce- 
ment. Given that calcium hydroxide and calcium silicate hydrate 
are the principal strength-giving phases of hydrated cement, this 
mechanism indicates the likelihood of significant loss of integrity of 
a concrete exposed to Mg-bearing ground water at the WIPP. The 
rate of deterioration ultimately will depend on Mg-ion concentration, 
the microstructure materials of the concrete exposed to that 
groundwater, and the availability of brine. 


19157 (UCRL-JC—115802) The reaction of hydroperoxy- 
propyl radicals with molecular oxygen. Bozzelli, J.\W. (New 
Jersey Inst. of Tech., Newark, NJ (United States). Dept. of Chem- 
istry and Chemical Engineering); Pitz, W.J. Lawrence Livermore 
National Lab., CA (United States). 3 Dec 1993. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940711-6: 25. international symposium on 
combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). Order 
Number DE94006392. Source: OSTI; NTIS; GPO Dep. 

Addition of hydroperoxy-alkyl radicals to molecular oxygen leads 
to chain branching in autoignition and engine knock, and in low 
temperature oxidation of paraffins. Rate constants and product 
channels for reaction of hydroperoxy-propyl radicals with O2 are 
estimated using thermodynamic properties, bimolecular quantum 
Kassel analysis and transition state theory. Thermochemistry of rel- 
evant molecules and radicals is estimated using group additivity 
and bond dissociation groups for radicals. Results show that rates 
of the hydroperoxy-propyl radical addition to O2 are near their high 
pressure limits at > 1 atm. Main products at 1-15 atm are stabi- 
lization, reverse reaction to hydroperoxy-propyl + O2 and alkyl 
carbonyl + OH. Reactions of the stabilized adducts, dissociation 
rates and product channels are estimated using unimolecular quan- 
tum Kassel analysis, because stabilization is the most important 
hydroperoxy-propyl radical + O2 product channel. Below 700 K, the 
stabilized peroxy adducts react primarily to hydroperoxy-carbonyl + 
OH, products which lead to chain branching. Above 700K, the sta- 
bilized peroxy adducts react primarily to hydroperoxy-propyl radical 
+ Oo, initial reactants, which inhibits the overall oxidation. This 
switchover in channels correlates well observed negative tempera- 
ture coefficient behavior for propane oxidation. Rate expressions 
for reaction of each of the three hydroperoxy-alkyl isomers with O2 
and for dissociation of the associated stabilized adducts are calcu- 
lated for a series of pressures at 300—2100K. 


19158 (WSRC-TR-94-0132) Tritiated ammonia formation. 
Heung, L.K. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94011170. Source: OSTI; NTIS; GPO Dep. 

A rate equation that closely simulates experimental data has 
been developed. this rate equation can be used to calculate the 
formation of tritiated ammonia from different concentrations of tri- 
tium and nitrogen. The reaction of Tz and Nz to form NT3 is a slow 
process, particularly when the tritium concentration is low. The re- 
action requires weeks or months to reach equilibrium dependent on 
the concentrations of the reactants. 


4005 Photochemistry 
Refer also to citation(s) 18351, 20233 


19159 (DOE/ER/13808-6) Dynamic structural effects and 
ultrafast biomolecular kinetics in photoinduced charge trans- 
fer reactions: Three year progress report, March 15, 1991—May 
14, 1994. Hupp, J.T. Northwestern Univ., Evanston, IL (United 
States). Apr 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13808. Order Number 
DE94010421. Source: OSTI; NTIS; GPO Dep. 





The reactions were primarily electron-transfer-reactivity related 
(ET?). Goals were to obtain complete, multimode, experimental de- 
scriptions of vibrational (Franck-Condon) barriers to intramolecular 
electron transfer, explore molecular generality of time-dependent 
scattering analysis, connect the information directly to measured 
rates of photoinduced ET (femtosecond, picosecond, nanosecond 
regime), obtain complementary information in the microsecond 
regime (longer-range thermal ET) via pulsed-accelrated flow, ex- 
plore valence localization/delocalization via vibronic coupling 
(resonance Raman in extended near infrared) and via reversible 
external manipulation of internal electronic structure, and manipu- 
late and accelerate bimolecular photoredox processes by using 
room-temperature supercritical fluids. Fe and Ru complexes with 
such compounds as cyano-N-methyipyridinium compounds were 
studied. 


19160 (DOE/ER/13876-T1) [Resonance Raman _ spec 
troscopy of metalloporphyrins and photoreaction centers]: 
Final report. Bocarsly, A.B. Princeton Univ., NJ (United States). 
[1992]. 11p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG02-88ER13876. Order Number 
DE94009769. Source: OSTI; NTIS; GPO Dep. 

Critical has been understanding the role of intrinsic cyanometa- 
late overlayers in modulating interfacial photoinduced charge 
transfer processes occuring at the Cd chalconide/aqueous ferri- 
ferrocyanide interface. Structural and charge transfer studies of 
[CdFe(CN).}*-/'- overlayers were undertaken; a picture has 
evolved which directly links charge transfer mediated cation inter- 
calation processes to surface overlayer crystal structure, and 
overlayer structure to critical charge transfer parameters. 


19161 (SAND—94-0493C) Low-voltage cathodoluminescent 
properties of europium-activated anion-deficient fluorites. An- 
derson, M.T.; Phillips, M.L.F.; Walko, R.J. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940411-12: Spring meeting of the Materials 
Research Society, San Francisco, CA (United States), 4-8 Apr 
1994). Order Number DE94011025. Source: OSTI; NTIS; GPO 
Dep. 

The authors examined the optical bandgap, particle size distribu- 
tion, photoluminescence spectra, and cathodoluminescent 
response of fifteen phosphors that contain transition-metal and 
main-group sensitizers. They determined luminance versus applied 
voltage curves for electron energies from 5 to 1000 eV. Seven 
phosphors exhibit threshold voltages less than 110V. Y;.96 Euo.o4 
O, exhibits a threshold voltage of 13 V and, at 300 V, displays a 
luminance of 25 fL and a luminous efficiency of 0.02 Im/W. 


4006 Radiation Chemistry 


19162 (INIS-mf-13870, pp. 69-70) Radiation influencing of 
catalytic activity and reactivity of two-component mixed ox- 
ides. Mucka, V. (Ceske Vysoke Uceni Technicke, Prague (Czech 
Republic). Fakulta Jaderna a Fysikalne Inzenyrska); Pospisil, M.; 
Silber, R. Ceske Vysoke Uceni Technicke, Prague (Czech Repub- 
lic). 30 Apr 1994. (CONF-940184—: CTU seminar 94, Prague 
(Czech Republic), 17-20 Jan 1994). In Proceedings of the CTU 
seminar 94. Pt. A. 234p. Order Number DE94624077. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATALYSTS/chemical radiation effects; 
NICKEL OXIDES/catalysis; BISMUTH OXIDES; CATALYSTS; 
CHEMICAL REACTION KINETICS; GAMMA RADIATION; HYDRO- 
GEN; CATALYSIS; REDUCTION; ZINC OXIDES 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 17995, 18053, 18169, 18913, 19111, 
19119, 19144, 19158, 19696, 19697, 19698, 19700, 19724, 19783 


19163 (BNL-60341) Target design considerations for high 
specific activity [''C]O,. Ferrieri, R.A.; Alexoff, D.L.; Schlyer, 
D.J.; McDonald, K.; Wolf, A.P. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Insts. of Health, Bethesda, MD 
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(United States). DOE Contract AC02-76CH00016. (CONF- 
9309170—2: 5. international workshop on targetry and target 
chemistry, Upton, NY (United States), 20-24 Sep 1993). Order 
Number DE94011762. Source: OSTI; NTIS; GPO Dep. 

in the routine preparation of ''C-labeled compounds through N- 
[''C]-methylation using [''C]H3I, total masses are always higher 
than synthesis mass contribution, suggesting that the target system 
contributes carrier carbon to the final product mass. This conclu- 
sion prompted this evaluation of target materials and target design 
for [''C]O2 production. Ultimately, one is faced with the sprospect 
of compromising between [''C]O2 specific activity and the amount 
that can be extracted from the target after a reasonable irradiation 
time. 


19164 (JINR-E-7-93-126, pp. 23-24) Dirac-Slater calcula- 
tions of element 104(Ku) tetrachloride, and basic properties of 
volatile molecules. Gilebov, V.A. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(Russian Federation)); Nefedov, V.S.; Zhuikov, B.L. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. ELEMENT 104/dissociation 
energy; ELEMENT 104/volatiliy; CHLORIDE VOLATILITY 
PROCESS; CHLORIDES; DIRAC EQUATION; VOLATILITY; NU- 
MERICAL SOLUTION; X-RAY EMISSION ANALYSIS 


19165 (Jue+-2858) Dibenzodiazepines (clozapine) and ana- 
logues were labelled with carrier-free carbon-11 and 
fluorine-18. Bender, D. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Chemie 1 - Nuklearchemie; Koeln Univ. (Ger- 
many). Dec 1993. 139p. (In German). Order Number DE94768659. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pharmacologically active dibenzodiazepines were  |labelied 
with = carbon-11 and _ fluorine-18, in particular the 
atypical neuroleptic clozapine (8-Ci-11-(4-methyl-1-piperazinyl)-5H- 
dibenzob,e-1,4-diazepine) for pharmakokinetic studies with positron 
emission tomography (PET). (orig/EF) 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 17824, 17900, 18131, 19255, 19507 


19166 (AAA-KTF/FKF—89/4) Sodium and sulfur chemistry in 
combustion gases. Backman, R. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1989. 83p. Order Number 
DE94763305. Source: OSTI; NTIS. 

KTM-LIEKKI Research Programme. 

In the present work the chemistry of sodium and sulfur in flue 
gas are examined with respect to deposit formation and corrosion 
effects, Measurements, industrial as well as laboratory, constitute 
the basis of the treatment. In the theoretical considerations, chemi- 
cal thermodynamic and kinetic principles are applied in order to 
explain the phenomina and to develop models useful in both the 
design and operation of combustion processes. The thesis also 
consists of six individual papers, which deal with: Paper |. The the- 
oretical background of the formation of acidic sodium sulfates is 
discussed on the base of thermodynamic and kinetic considera- 
tions, The paper II reports the results of a study on the reactions of 
sodium carbonate powder in a synthetic flue gas atmosphere con- 
taining SO2 and O2 The formation and corrosion effects of sulfur 
trioxide in the copper smelting process, is discussed in the paper 
no. Ill. Paper IV presents a model for the formation of superheater 
deposits in recovery boilers. In paper V multiphase equilibrium cal- 
culations are used to determine the distribution of sodium and 
potassium between different phases during pressurized fluidized 
bed combustion and gasification of peat. Paper no. VI is a descrip- 
tion of the thermodynamic model used to describe the solution 
properties of the NazC03 - Na2S - NapS02 system, 


19167 (AAA-LIEKK-L93-1) LIEKKI Combustion Research 
Program: Technical Review 1988-1992. Hupa, M.; Matinlinna, J. 
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(eds.). Aabo Akademi, Turku (Finland). Combustion Chemistry Re- 
search Group. 1993. 1004p. Order Number DE94763298. Source: 
OSTI; NTIS. 

This report is a summary of the technical results obtained in Fin- 
land's National Combustion Research Program LIEKKI. This 
five-year research program was initiated by the Finnish Ministry of 
Trade and Industry in 1988, and the research projects included in 
the program were completed and reported at the end of the year 
1992. The LIEKKI Program has been focused on research serving 
the development of energy production technologies based on com- 
bustion. The program has included altogether 91 research projects, 
representing an overall effort of around 300 man-years and a finan- 
cial expenditure of FIM 142 million. The Finnish Ministry of Trade 
and Industry has borne 48% of the total cost. The companies par- 
ticipating in the program have contributed most of the rest of the 
funding. The program was divided into five research areas: (1) 
Modelling of combustion processes, flows and heat transfer (20 
projects) (2) Combustion chemistry and combustion behavior of 
fuels (29 projects) (3) Diagnostics and analytical methods (11 pro- 
jects) (4) Pressurized combustion and gasification (6 projects) (5) 
Applied projects (25 projects). 


19168 (AAA-LIEKKI-L93-1, pp. 105-129) Control of combus- 
tion for jet flow burners based on both qualitative and 
quantitative models. Lilja, R. (Technical Research Centre of 
Finland, Espoo (Finland). Lab. of Electrical and Automation Engi- 
neering). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 1-6; 1-15. In LIEKK/ 
Combustion Research Program: Technical Review 1988-1992. 
1004p. Order Number DE94763298. Source: OSTI; NTIS. 

The control of combustion is at the moment very important for an 
acceptable operation of a power plant. This report presents a new 
method for solving the multivariable, multicriteria problem of com- 
bustion control in large scale boilers equipped with jet flow burners. 
A new real time approximate model was developed for this pur- 
pose. The model defines the state of burning, using qualitative 
rules, basic physical laws, conventional plant measurements, and 
fire room camera information. Based on the model and fuzzy-logic, 
a new control system was designed. The derived model has been 
powerful in the simulation of the behavior of the combustion. The 
complex relationships between environmental impacts, variation of 
fuel quality, boiler efficiency and used control parameters are com- 
prised in a 3-dimensional, real time and dynamic model without 
iterations or solving of differential equations. An easy and fast ini- 
tialization for different applications requires only knowledge of fuel 
quality, dimensions of the boiler, locations, velocities, mass flows 
and temperatures of input flows, and the draft. The calculated 
quantities are the velocities and temperatures of the flow streams, 
heat fluxes to the boiler walls, and concentrations of the sub- 
stances. The simulation results are evaluated against existing data 
from a real plant. The developed fast non-linear approximate model 
and the fuzzy-logic component are combined for solving the well 
known complex relationships between burning parameters. In this 
report, the key ideas of the principle are illustrated and the results 
of some sample cases are presented. The study has shown that 
improved plant operation can be obtained by applying the new ad- 
vanced concepts to the combustion control of the boiler. 


19169 (AAA-LIEKKF-L93-1, pp. 313-344) Detailed kinetic 
modeling of gas-phase reactions at combustion and gasifica- 
tion. Kilpinen, P. (Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group); Hupa, M. Aabo Akademi, Turku (Fin- 
land). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 2-2; 2-19. In LIEKKI Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

Modelling activity of gas-phase kinetics carried out at Aabo 
Akademi University is summarized. The research has dealt with 
parametric studies where the effect of different factors - time, tem- 
perature, gas concentrations - on the formation and destruction of 
harmful gaseous compounds has been studied. The objective has 
been to increase the understanding of the governing reactions 
leading to formation of these emissions at conditions relevant for 
combustion and gasification. During 1988-1992, the reactions of ni- 
trogen oxides (NOx, N20) have been studied in particular. In this 
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report, the most important results of the following items studied will 
be presented: N20 emission and chemistry at fluidized bed com- 
bustion (FBC); NO reduction by ammonia injection at FBC; NO 
reduction by methane reburning at pulverized coal combustion; 
fixed-nitrogen reduction at peat and coal gasification; incorporation 
of detailed chemistry into turbulent combustion models. 


19170 (AAA-LIEKKI-L93-1, pp. 603-617) Kinetics and ther- 
mochemistry of small polyatomic free radicals. Seetula, J. 
(Helsinki Univ. (Finland). The Catholic Univ. of America. Dept. of 
Chemistry Division of Physical Chemistry). Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1993. Project 
KTM-LIEKKI 2-27. In LIEKK/] Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

The kinetics of the reactions of hydroxymethyl and 
trichioromethyl radicals with oxygen atoms has been investigated in 
a heatable tubular reactor coupled to a photoionization mass spec- 
trometer. The reactants [CH2OH and O(°P) or CCls and OP)] 
were generated homogeneously in the reactor by the simultaneous 
photolysis of acetol (or CCl4) and SOs. Initial conditions were such 
that [OV[R], R=CH2OH or CCls, was always greater than 20. The 
decay of R was monitored as a function of O-atom concentration to 
yield rate constants for the reaction R+O as a function of tempera- 
ture and pressure. The rate constants for CHJOH+O— CH20+OH 
(and —HCOOH+H) were fit to an Arrhenius expression: (1.25+- 
0.25)10—1° exp[(2.54+-2.2) kJ mol—'/RT] cm® molecule—' s—' and 
the rate constants for CClz+0—-CCl20+Cl were fit to an Arrhenius 
expression: (2.32+-0.19)10—"" exp|(I.7+-0.6)kJmol- ‘/RT] cm? 
molecule—'s~'. The rate constants of both reactions studied were 
found to be independent of density in the range used in these in- 
vestigations, (4-16)*10'® molecule cm—°. 


19171 (DOE/ER/14192-3) Probing flame chemistry with 
MBMS, theory, and modeling: Annual progress report, July 15, 
1993—July 14, 1994. Westmoreland, P.R. Massachusetts Univ., 
Amherst, MA (United States). Dept. of Chemical Engineering. Apr 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14192. Order Number 
DE94011224. Source: OSTI; NTIS; GPO Dep. 
Propene/oxygerV/argon flames have been mapped and modeled 
at fuel-lean (¢ = 0.229;30 Torr) conditions and fuel-rich conditions 
(¢ = 1.64;35 Torr). Objective is to establish kinetics of combustion 
and molecular-weight growth in C3 hydrocarbon flames as part of 
an ongoing study of flame chemistry. In the past year, we made 
extensive re-measurements of temperature because previous mod- 
eling suggested that the temperature profiles were wrong. The new 
measurements changed only slightly from the previous measure- 
ments. Instead, continued modeling of the lean propane flame and 
of ethene flames revealed that the problem was inadequacies in 
the earlier reaction set. Corrections from the literature and from 
theoretical kinetics resolved nearly all the problems except for allyl, 
which was overpredicted by x 20 to x 30. This error is corrected 
by ‘Wontilying a new reaction of allyl+O. with a rate constant of 
(8+1) x 10'* at 1000-1700 K, probably forming propenal+OH. 


19172 


(DOE/PC/92533-5) Radiative properties of char, fly- 
ash, and soot particles in coal flames: Quarterly report No. 5, 


September 15-December 15, 1993. Menguec, M.P.; Manick- 
avasagam, S.; Zhang, W. Kentucky Univ., Lexington, KY (United 
States). Dept. of Mechanical Engineering. [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92533. Order Number DE94010741. Source: OSTI; NTIS; 
GPO Dep. 

The soot formation model formulated in this study is a simple 
one and considered mainly to determine the order-of-magnitude 
variations of soot volume formation distribution in a flame. To this 
extent the model is considered sufficient. First of all, the soot for- 
mation is to be coupled closely with the chemical kinetics models. 
Recent studies suggest that acetylene formed during the combus- 
tion of heavy hydrocarbons play a key role in the formation of PAH 
molecules and in soot inception. Lindstedt and his coworkers (Fair- 
weather et al., 1992; Leung et al., 1992) used a flamelet model 
and considered global reactions for soot formation. They derived 
instantaneous relationships between mixture fraction, density, tem- 
perature, and gaseous composition of a combusting mixture. Leung 





et al. (1991) suggested a four-step soot formation/destruction 
mechanism, and they connected it to the presence of intermediate 
pyrolysis products, primarily to acetylene. Two separate competing 
mechanisms were thought to be responsible from soot mass for- 
mation: the formation of incipient particles and the particle surface 
growth due to adsorption of acetylene molecules. 


19173 (LA-UR-93-4072) Effects of structural setting and 
rock properties on amplitudes of surface motions in the vicin- 
ity of small explosive tests. Edwards, C.L. (Los Alamos National 
Lab., NM (United States)); Pearson, D.C.; Baker, D.F.; Aimone- 
Martin, C. Los Alamos National Lab., NM (United States). [1993]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940144—1: 20. annual Society 
of Explosives Engineers meeting on explosives and blasting tech- 
niques, Austin, TX (United States), 30 Jan - 2 feb 1994). Order 
Number DE94003945. Source: OSTI; NTIS; GPO Dep. 

A series of small-scale explosive experiments were conducted in 
a perlite mine near Socorro, New Mexico. These experiments were 
a joint effort between Los Alamos National Laboratory, New Mexico 
Institute Of Mining and Technology, Southern Methodist University, 
and Defense Nuclear Agency. The purpose of these tests was to 
measure the changes in the shock wave and seismic coupling as a 
function of depth of burial and structural setting. The size of the ex- 
plosive charges ranged from 1 to 68 kg. Over 1150 measurements 
of velocity and acceleration were made on thirteen experiments 
using three component sensors. The sensors were placed to maxi- 
mize the azimuthal coverage as well as to provide data at a variety 
of ranges from ~1 to 130 m. A few far field measurements were 
made at ranges of ~2 km. While the bulk of the measurements 
were made on the surface, high g accelerometers were placed in 
one instrumentation borehole to provide some free-field measure- 
ments. Preliminary results indicate that significant differences in the 
amplitudes of signals can occur when the location of the explosive 
charges are changed by only meters. Part of the observed differ- 
ence is attributed to variations in the rock immediately adjacent to 
the charge affecting the shock coupling; and part to the effects of 
the site characteristics. 


19174 (LBL-35318) Some effects of heat release in pre- 
mixed flames. Shepherd, |.G. Lawrence Berkeley Lab., CA 
(United States). Mar 1994. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940397-2: Wester States section of the Combustion Insti- 
tute spring meeting, Davis, CA (United States), 21-22 Mar 1994). 
Order Number DE94011346. Source: OSTI; NTIS; GPO Dep. 

Numerical and experimental results are presented to illustrate 
some hydrodynamic effects of heat release in premixed flames. 
The heat release is represented by a simple model which treats 
the flame front as a two dimensional line source of volume. The 
velocity and strain rate induced in the flow field are determined and 
the numerical solution for the case of a laminar double kernel igni- 
tion is obtained. Of primary interest is the strain induced in the 
reactants between the expanding flame kernels and, for heat re- 
lease rates typical of hydrocarbon flames, the strain rate at the 
plane of symmetry midway between the kernels up to 150 s~’. 
The effects of kernel size, density ratio across the flame front and 
laminar burning velocity are studied. For the case of turbulent com- 
bustion the velocity induced in the reactant stream is measured in 
a plane parallel to the flame holder of an open premixed turbulent 
V-shaped flame. A divergent flow field, with a strain rate of 50 s~', 
is induced by the heat release in the flame zone and the conse- 
quences of this for determining the turbulent burning velocity in this 
and similar systems is reviewed. 


19175 (SAND-94-8483C) Rich methane/air flames: Burning 
velocities, extinction limits, and flammability limit. Bui-Pham, 
M.N.; Miller, JA. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. (CONF-94071 1— 
1: 25. international symposium on combustion, Irvine, CA (United 
States), 31 Jul - 5 aug 1994). Order Number DE94004340. Source: 
OSTI; NTIS; GPO Dep. 

A theoretical investigation has been conducted to establish a reli- 
able chemical kinetic mechanism that can determine the extinction 
limit of opposed-flow, strained, rich premixed methane-air flames. 
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In the process of developing this kinetic representation for rich 
methane-air flames, we found that the heat of formation of 
1CH2=102.5 kcalVmole, which is 1 kcal/mole higher than the cur- 
rently available thermochemical data, gives the best agreement 
with experimental data on burning velocities for equivalence ratios 
between 0.5 and 1.7. Employing this value for AH cH, in our calcu- 
lations, the extinction stretch rate, Kex, was found to be Ke,=2250 
sec —' for ¢=1.0, Kex=2000 sec" for d=1.1, and Kex=1400 sec" 
for ¢=1.2. These results agree better with experiments than those 
using a lower heat of formation of singlet methylene. In comparison 
with previous calculations made by Kee et al., our predictions are 
basically the same except that our extinction stretch rate is slightly 
higher at ¢g=1.0 and that our location of the maximum extinction 
stretch rate is closer to that found in experiments. In addition, we 
establish the rich flammability limit using two different criteria to be 
approximately between ¢=1.61 and ¢=1.68, which agrees very well 
with an experimental value of ¢=1.67. 


19176 (SAND-94-8484C) Rich flammability limits in 
CH20H/CO/diluent mixtures. Bui-Pham, M.N. (Sandia National 
Labs., Livermore, CA (United States)); Lutz, A.E.; Miller, J.A.; Des- 
jardin, M.; O’Shaughnessey, D.M.; Zondlak, R.J. Sandia National 
Labs., Livermore, CA (United States); Dow Chemical Co., Midland, 
MI (United States). [1994]. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-94AL85000. 
(WSS/Ci-94-015; CONF-940711-2: 25. international symposium 
on combustion; Wester States section of the Combustion institute 
spring meeting, Irvine, CA (United States); Davis, CA (United 
States), 31 Jul - 5 aug 1994; 21-22 mar 1994; CONF-940397-1). 
Order Number DE94004341. Source: OSTI; NTIS; GPO Dep. 

This research, a joint project between Sandia National Laborato- 
ries/California and Dow Chemical Company/Midiand, is intended to 
examine existing flame modeling capability developed at Sandia to 
model experimental data for rich flammability limits. System studied 
is methanolV/carbon monoxide/diluent mixtures, where the diluent is 
either nitrogen or carbon dioxide at pressures of 1, 11, and 21 atm, 
respectively. Critical oxygen concentration needed to sustain a 
flame was measured in a spherical vessel with a central ignition 
source for several mixtures and pressures. Burning velocities of 1- 
D, planar, freely propagating premixed flames were calculated to 
determine minimum oxygen concentration required for these flames 
to propagate. This minimum Oz. concentration was found to be 
consistently larger than that observed in experiments; however, 
effects of pressure and diluent composition agreed well with experi- 
mental data. Attempts were made to model the spherical vessel 
experiment directly, which resultd in qualitative agreement with ex- 
perimental data and steady flame predictions. In addition, the rich 
flammability limit was calculate for pure methanol-air flames to be 
at an equivalence ratio of ~ 2.1, and extincton occurs at Kex 
=1670 sec—'’ for the opposed-flow, strained, stoichiometric 
methanol-air case. 


19177 (SAND-94-8493C) Application of higher-order multi- 
point statistics to the ideal spray. Marx, K.D.; Edwards, C.F. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (CONF-940734—1: ICLASS 94: Inter- 
national conference on liquid atomization and spray systems, 
Rouen (France), 18-22 Jul 1994). Order Number DE94005104. 
Source: OSTI; NTIS; GPO Dep. 

Application of multipoint statistics to the analysis of sprays and 
other particle flows is extended in order to encompass third- and 
higher-order statistical information. Relation between data taken 
from (e.g.) phase Doppler measurements of particle arrival times 
and intensity function which represents a particle flow are investi- 
gated. It is shown that, at any order, the distribution of all gaps 
between particle arrival times has a more direct relation to the 
correlation functions which characterize the flow than does the dis- 
tribution of sequential interparticle times. Moments of the intensity 
distribution are expressed in terms of the behavior of the distribu- 
tions for small interparticle gaps. Examples of stochastic intensity 
functions are given to illustrate the significance of differences in 
higher-order correlations. 
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19178 (SAND-—94-8510C) Effects of molecular transport on 
turbulence-chemistry interactions in a hydrogen-argon-air jet 
diftusion flame. Menon, S. (Georgia Inst. of Tech., Atlanta, GA 
(United States). School of Aerospace Engineering); Calhoon, W.H. 
Jr.; Goldin, G.; Kerstein, A.R. Sandia National Labs., Livermore, 
CA (United States). [1994]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DR00789. 
(CONF-940711-3: 25. international symposium on combustion, 
Irvine, CA (United States), 31 Jul - 5 aug 1994). Order Number 
DE94005107. Source: OSTI; NTIS; GPO Dep. 

A numerical simulation of entrainment, turbulent advection, 
molecular import and chemical kinetics in a turbulent diffusion flame 
is used to investigate effects of molecular transport on turbulence- 
chemistry interactions. A fun finite-rate chemical mechanism is 
used to represent the combustion of a hydrogen-argon mixture 
issuing into air. Results based on incorporation of differential diffu- 
sion and variable Lewis number are compared to cases with the 
former effect, or both-effects, suppressed. Significant impact on 
radical species production and on NO emission index (based on a 
reduced mechanism for thermal NO) is found. A reduced mecha- 
nism for hydrogen-air combustion, omitting both effects and 
incorporating other simplifications, performs comparably except that 
its NO predictions agree well with the case of full chemistry and 
molecular transport, possibly due to cancellation of errors. 


19179 (TPS—93-31) Heterogeneous catalysis phase 2. Cat- 
alytic combustion of methane over magnesium oxide. Berg, M. 
(TPS Termiska Processer AB, Nykoeping (Sweden)); Jaeraas, S. 
TPS Termiska Processer AB, Nykoeping (Sweden). Nov 1993. 28p. 
Order Number DE94763346. Source: OSTI; NTIS. 

Abstract also in Swedish. 

The catalytic activity of magnesium oxide for catalytic combustion 
of methane has been studied. The effects of temperature, space 
velocity, concentration of the reactants and the influence of catalyt- 
ically initiated homogeneous gas phase reactions were examined. 
At a space velocity of 100000 h—' the temperature for 10% conver- 
sion was lowered by 270 degrees compared to an empty reactor. It 
was also shown that catalytically initiated homogeneous gas phase 
reactions are significant for the kinetics. 22 refs, 11 figs, 3 tabs 


19180 (TRITA-MEK-93-15) Spatially resolved models for 
small turbulent flames. Holmberg, E.M.B.; Burden, A.D. Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Mechanics. Dec 1993. 
34p. Order Number DE94763348. Source: OSTI; NTIS. 

The mean influence of turbulence on the development of a small 
flame kernel is studied during the initiation phase. Particular atten- 
tion is paid to the size of the flame relative to the length scale 
Structure of the turbulence. The transport equations are trans- 
formed to a coordinate system which has its origin at the centre of 
the flame kernel. A model for the turbulent diffusivity based on the 
spectral energy density of the turbulence is developed and a fractal 
expression for the mean reaction rate is derived. Both these mod- 
els take the relatively small size of the flame kernel into account. 
The equations are solved numerically on an adaptive grid in space 
and time. Computations based on an Arrhenius reaction rate show 
that the flame radius is the critical parameter controlling flame initi- 
ation. The critical radius is calculated for different values of the 
turbulence intensity and integral scale. 38 refs, 7 figs 


19181 (UCRL-JC—115807) A mew comprehensive reaction 
mechanism for combustion of hydrocarbon fuels. Ranzi, E. 
(Politecnico di Milano (\taly). Dipt. di Chimica Industriale e Ingegne- 
ria Chimica); Sogaro, A.; Gaffuri, P.; Pennati, G.; Westbrook, C.K.; 
Pitz, W.J. Lawrence Livermore National Lab., CA (United States). 3 
Dec 1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940711-12: 25. 
international symposium on combustion, Irvine, CA (United States), 
31 Jul - 5 aug 1994). Order Number DE94008288. Source: OSTI; 
NTIS; GPO Dep. 

A chemical kinetic model has been developed which describes 
pyrolysis, ignition and oxidation of many small hydrocarbon fuels 
over a wide range of experimental conditions. Fuels include carbon 
monoxide and hydrogen, methane and other alkane species up to 
n-butane, ethylene, propene, acetylene, and oxygenated species 
such as methanol, acetaldehyde and ethanol. Formation of some 
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larger intermediate and product species including benzene, butadi- 
ene, large olefins, and cyclopentadiene has been treated in a 
semi-empirical manner. The reaction mechanism has been tested 
for conditions that do not involve transport and diffusional pro- 
cesses, including plug flow and stirred reactors, batch reactors and 
shock tubes. The present kinetic model and its validation differ 
from previous reaction mechanisms in two ways. First, in addition 
to conventional combustion data, experiments more commonly as- 
sociated with chemical engineering problems such as oxidative 
coupling, oxidative pyrolysis and steam cracking are used to test 
the reaction mechanism, making it even more general than previ- 
ous models. In addition, H atom abstraction and some other 
reaction rates, even for the smaller C2, C3 and C4 species, are 
treated using approximations that facilitate future extensions to 
larger fuels in a convenient manner. Construction of the reaction 
mechanism and comparisons with experimental data illustrate the 
generality of the model. 
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Refer also to citation(s) 17989, 18065, 18076, 18138, 18172, 
18235, 18238, 18554, 18556, 18557, 18559, 18625, 18776, 18811, 
18927, 19022, 19038, 19039, 19289, 19627, 19880, 19912, 20535, 
20546, 20547 


19182 (CNIC—00727) Study on thermal testing of RY-I type 
transport cask for spent fuels. Ma Zhiyi (Beijing Inst. of Nuclear 
Engineering (China)). China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1993. 9p. (In Chinese). (BINE—0022.). Order Num- 
ber DE94624638. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the study is to evaluate the thermal 
performances of RY-| type transport cask for spent fuels. The per- 
formances are the heat transfer performance in normal transport 
condition and the fire resistance in fire accident. A mathematical 
and physical model has been built and two computer programs, 
RYTDOT-N and RYTDOT-F, have been completed for calculation. 
For testing the prototype cask, it was put into a furnace and the 
test lasted 30 minutes. During the test period the time-averaged 
environment temperature was greater than 820 degree C. The test 
methods, conditions and instrumentation fully conformed to the re- 
quirement specified by IAEA ’Regulations for the Safe Transport of 
Radioactive Material’. Test results show that the fire resistivity of 
the cask has met the requirement. The dynamic temperature of the 
cask measured was in good agreement with the results calculated 


by computer program. The correctness of computer programs de- 
veloped were also proved. 


19183 (DOE/MC/291 13-3689) Integrated Computer- 
Enhanced Remote Viewing System: Quarterly report No. 3, 
Aprit-June 1993. Mechanical Technology, Inc., Latham, NY 
(United States). 6 Sep 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-92MC29113. 
Order Number DE94008633. Source: OSTI; NTIS; GPO Dep. 

The Interactive, Computer-Enhanced, Remote Viewing System 
(ICERVS) is designed to provide a reliable geometric description of 
a robotic task space in a fashion that enables robotic remediation 
to be carried out more efficiently and economically that with present 
systems. The key elements are a robust way to store empirical 
data and a friendly user interface that provides an operator with 
timely access to all that is known about a scene. ICERVS will help 
an operator to analyze a scene and generate additional geometric 
data for automating significant portions of the remediation activity. 
Features that enable this include the following: storage and display 
of empirical sensor data; ability to update segments of the geomet- 
ric description of the task space; side-by-side comparisons of a live 
TV scene and a computer generated view of the same scene; abil- 
ity to create and display computer models of perceived objects in 
the task space, together with textual comments; and easy export of 
data to robotic world models for robot guidance. Phase 1 of this 
project was essentially completed in the month of June. Phase 1 
(Level Ill) of this project focuses on the development of the Data Li- 
brary, which contains the geometric data about the task space and 





the object in it, and the Toolkit, which includes the mechanisms for 
manipulating and displaying both empirical and model data. 


19184 (HW-77338) Evaluation of the B-cask in accordance 
with proposed regulations of the AEC and ICC for off-site 
shipments of irradiated bismuth. Peck, G.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 12 Jul 1963. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94011275. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The growing concern of government agencies for safe shipment 
of radioactive materials, both in this country and in Europe, has re- 
sulted in a number of proposed regulations governing every phase 
of shipment including the design of the cask or container, There 
have been requests during the last year for increased shipments of 
irradiated bismuth from Hanford. This radioactive material has been 
shipped in the B-cask to the off-site processing plant for several 
years. These two factors, proposed regulations and increased de- 
mand for the product, have created a need for an engineering 
evaluation of the cask currently being used. While it is evident on 
casual inspection that the B-cask design would not meet certain 
requirements of the proposed regulations, it is necessary that a de- 
tailed study of the design be made to determine if modifications to 
the cask are practical for continued use under new regulations and 
whether additional casks should be of a new design as required by 
increased shipments of the product. The purpose of this design 
evaluation study is to: (a) Evaluate the integrity of the B-cask de- 
sign in accordance with criteria published in document HW-76476, 
which is based primarily upon proposed regulations of the Atomic 
Energy Commission and the Interstate Commerce Commission; 
and (b) Determine whether the B-cask can be modified for 
continued use if the proposed regulations are formally issued in es- 
sentially the same form as proposed. 


19185 (INIS-JP-018, pp. 136-143) Activities in support of li- 
censing Ontario Hydro’s Dry Storage Container for radioactive 
waste transportation. Boag, J.M. (Ontario Hydro, Toronto, ON 
(Canada). Research Div.); Lee, H.P.; Nadeau, E.; Taralis, D.; 
Sauve, R.G. 1993. 1709p. (CONF-920905-: PATRAM ‘92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The Dry Storage Container (DSC) is being developed by Ontario 
Hydro for the on-site storage and possible future transportation of 
used fuel. The DSC is essentially rectangular in shape with outer 
dimensions being approximately 3.5 m (H) x 2.1 m (W) x 2.2 m (L) 
and has a total weight of approximately 68 Mg when loaded with 
used fuel. The container cavity is designed to accommodate four 
standard fuel modules (each module contains 96 CANDU fuel bun- 
dies). The space between inner and outer steel linear (each about 
12.7 mm thick) is filled with high-density reinforced shielding con- 
crete (approximately 500 mm thick). Foam-core steel-lined impact 
limiters will be fitted around the container during transportation to 
provide impact protection. In addition, an armour ring will be in- 
stalled around the flanged closure weld (inside the impact limiter) 
to provide protection from accidental pin impact. Testing and im- 
pact analyses have demonstrated that the DSC was able to 
withstand a 9 m top corner drop and a 1 m drop onto a cylindrical 
pin (at the welded containment flange) without compromising the 
structural integrity of the DSC. Thermal analysis of the DSC during 
simulated fire accident conditions has shown that at the end of the 
fire, the exterior wall and interior cavity wall temperatures were 
503degC and 78degC, respectively. The maximum fuel sheath 
temperature predicted was 137degC which was below the maxi- 
mum allowable temperature for the fuel. The FD-HEAT code used 
for this analysis was validated through a heat conduction test of an 
actual DSC wall section. (J.P.N.). 


19186 


(INIS-JP-018, pp. 144-151) Impact of IAEA 85 imple- 
mentation on transport of medium level waste in France. 
Laumond, A. (Electricite de France (EDF), 75 - Paris (France)); 
Brachet, Y. 1993. 1709p. (CONF-920905-: PATRAM ’92: 10th 
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international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Medium level wastes produced by EDF reactors are immobilized 
within a solid matrix and packed in concrete cylinders. These con- 
crete cylinders are then sent to ANDRA disposal site. Since the 
implementation of IAEA 1985, some of these packagings are no 
longer classified as Industrial Packagings (IP) but as type B pack- 
agings, because the dose rate at 3 m of the unshielded content 
exceeds 1 Rem. TRANSNUCLEAIRE has developed a simple 
cylindrical protection made from a stainless steel lining placed 
around the concrete cylinder before transport, enabling the pack- 
age to withstand drop and fire accident conditions. Preliminary 
testing has been performed successfully on 1/2 scale models, 
showing the effectiveness of this solution, EDF and TRANSNU- 
CLEAIRE are now preparing the licensing of this protective 
equipment based on a full series of drop, puncture and fire tests to 
be performed on a scale 1 prototype. (J.P.N.). 


19187 (INIS-JP—018, pp. 163-170) The use of burnup credit 
for spent fuel cask design. Lake, W.H. (USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States)). 
1993. 1709p. (CONF-920905—-: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A new generation of high capacity spent fuel transport casks is 
being developed by the U.S. Department of Energy (DOE) as part 
of the Federal Waste Management System (FWMS). Burnup credit, 
which recognizes the reduced reactivity of spent fuel is being used 
for these casks. Two cask designs being developed for DOE by 
Babcock and Wilcox and General Atomics use burnup credit. The 
cask designs must be certified by the U.S. Nuclear Regulatory 
Commission (NRC) if they are to be used in the FWMS. Certifica- 
tion of these casks by the NRC would not require any change in 
the NRC’s transport regulations, and would be consistent with past 
practices. Furthermore, use of bumup credit casks appears to be 
consistent with current International Atomic Energy Agency (IAEA) 
rules and regulations. To support NRC certification, DOE has iden- 
tified the technical issues related to burnup credit, and embarked 
on a development program to resolve them. (J.P.N.). 


19188 (INIS-JP-018, pp. 235-243) Development of a 
monolith-type package for transport and storage of radioactive 
steel with particular respect to volume reduction. Pflugrad, K. 
(Commission of the European Communities, Brus sels (Belgium)); 
Sappok, M.; Schlesinger, H.J.; Stang, W. 1993. 1709p. (CONF- 
920905-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In the framework of EC-sponsored research programmes the 
treatment by melting of various metals originating from decommis- 
sioning has been extensively investigated during the last 10 years. 
In particular, the reuse/recycling of low radioactive steel by special 
melt techniques has been studied. At present, a monolith type cask 
is being developed. This cask will be produced from low radioac- 
tive steel enveloping higher radioactive steel using an onion mett 
technique. The developments take into consideration the German 
requirements for transportation and storage, as well as the IAEA 
transportation requirements. The application of this technique to 
the KRB-A reactor decommissioning is described. The monolith 
cask will combine the recycling of radioactive steel with reduced 
storage volume and therefore will be cost-effective. (author). 


19189 (INIS-UP—018, pp. 256-263) Consideration on packag- 
ing and transportation of spent fuels for Japanized horizontal 
modular storage system. Minami, R. (Kawasaki Heavy Industries 
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Ltd., Kobe (Japan)); Tanaka, Y.; Takahashi, N.; Yasufuku, K.; Doi, 
Y.; McConaghy, W.J. 1993. 1709p. (CONF-920905—: PATRAM ’92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The objectives of this study are to establish the packaging and 
transportation system for Japanized horizontal modular storage 
system for the case where it will be installed away from reactor 
(AFR), and to confirm its feasibility in accordance with the Japan- 
ese regulations. The horizontal modular storage system is a dry 
storage system for PWR and BWR spent fuel assemblies with pas- 
sive natural circulation air cooling. To meet Japanese requirements, 
the design criteria were established to handle 5 year cooled fuels 
and to transport the casks by a cargo vessel to the storage facility. 
Under these conditions, it is required to limit the doses from the 
transport cask less than 2 mSv/h at the surface and 0.1 mSv/h at 1 
m from the surface. The ANISN code was used to obtain dose 
rates. The canister transport cask was conceptually designed with 
suitable shielding, based on the analysis. The thickness of the 
stainless steel shell of the cask is 75 mm. The shell thickness is 
enough to retain the ability to maintain its integrity under the postu- 
lated 200 m deep immersion load. The concrete module was also 
conceptually designed to meet Japanese severe seismic condition. 
It was required to increase wall thickness of the modules from the 
current design in the US to assure the required stiffness. It was 
confirmed that the Japanized horizontal modular storage system 
has feasibility as a light-water-reactor spent fuel dry storage sys- 
tem installed away from reactor. We will going to design it in detail 
to make it more attractive especially in cost. (J.P.N.). 


19190 (INIS-JP-018, pp. 264-271) Development of transport 
and long-term storage casks for spent fuel with high enrich- 
ment and high burn up. Diersch, R. (Gesellschaft fuel 
Nuklear-Behaelter, Essen (Germany)); Gartz, R.; Gluschke, K.; 
Methling, D. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The long term interim storage of spent fuel in casks is gaining 
more and more in importance in the future in order to reduce the 
costs of exploitation of nuclear energy. GNS presents the design of 
a new type of transport and interim storage cask for 19 PWR/61 
BWR fuel assemblies including Uranium and MOX fuel with high 
enrichment and high burn up (55000 Mwd/tHM). A modification of 
this CASTOR cask is being worked out to store a capacity up to 84 
fuel assemblies from Soviet VVER-440 type reactors with burn up 
of 35000 - 40000 Mwd/tHM. The main features of this cask type 
are: Thick walled cylindrical DCi cask body with wall-integrated 
polyethylene neutron moderator and machined radial fins overall di- 
ameter: approx 2500 mm, overall height: approx 5900 mm, total 
mass: 120000 kg. Double barrier lid system. Encapsulated wooden 
shock absorbers for transport condition. Heavy metal capacity: ap- 
prox 10000 kg. Heat removal capacity: up to 39 kW. Activity: up to 
3,5 E 17 Bq. With the help of accepted and benchmarked codes, 
the thermal, mechanical and nuclear safety of the cask under both 


Type B test conditions and storage accident conditions is shown. 
(author). 


19191 (INIS-JP—-018, pp. 292-295) Testing type-A packaging 
for a solution containing molybdenum-99. Soekarno, S. (Na- 
tional Atomic Energy Agency, Jakarta (Indonesia). Center for 
Standardization and Radiation Safety Research); Bunawas, S.; 
Mukhlis, A. 1993. 1709p. (CONF-920905-: PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 
Composed of three volumes. 
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The Center for Standardization and Radiation Safety Research - 
National Atomic Energy Agency (CSRSR-NAEA) of Indonesia has 
designed and contructed the equipment for testing type-A packag- 
ing for a solution containing Molybdenum-99 (Mo-99). According to 
the Indonesian and International Atomic Energy Agency (IAEA) 
regulation, type-A, which was designed and manufactured by 
Nuclear Equipment Development and Engineering Center (NEDEC- 
NAEA), should be tested under normal conditions. From the test 
result, it was confirmed that the packaging still maintained its in- 
tegrity and characteristics in conformity with the regulation even 
after the normal condition test. There is no leakage of the solution 
and a dose rate increase of only 13.5 percent at the surface of the 
container after a nine meter free drop test. (author). 


19192 (INIS-JP-018, pp. 507-514) The transport of micron- 
sized particles through short capillaries. Mitchell, J.P. (AEA 
Environment and Energy, Winfrith (United Kingdom)); Morton, 
D.A.V.; Higson, J. 1998. 1709p. (CONF-920905—: PATRAM ’92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

An experimental programme has been established to quantify 
the leakage of airborne micron-sized particles through capillaries 
that represent model leak paths for seals of transport containers. 
Straight glass capillaries from 5 to 80 um diameter and 5 to 50 
mm in length were challenged using dilute aerosols consisting of 
polydisperse glass microspheres, varying from 2 to 20 um aerody- 
namic diameter, and compact irregular-shaped cerium oxide 
particle smaller than 5 4m aerodynamic diameter. The capillary on 
test was mounted between the pressure vessel containing the 
aerosol at 100 kPa and a sampling chamber operated at ambient 
atmospheric pressure. (J.P.N.). 


19193 (INIS-JP-018, pp. 583-589) An evaluation of depart- 
ment of transportation specification packages. Ratledge, J.E. 
(Oak Ridge National Lab., TN (United States)); Rawl, R.R. 1993. 
1709p. (CONF-920905-: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materiais, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OST]; 
NTIS; INIS. 

Composed of three volumes. 

Specification packages are broad families of package designs 
developed and authorized by the U.S. Department of Transporta- 
tion (DOT) and the Nuclear Regulatory Commission (NRC) for 
transport of certain Type B and fissile radioactive materials, with 
each specification containing a number of designs of various sizes. 
The specification package designs have remained essentially un- 
changed in a changing regulatory environment. Changes to 
package designs or authorized contents under the DOT system 
can be accomplished by rule making action, but there has been lit- 
tle updating of the designs over the years. Many of the individual 
package designs are no longer supported by reasonably current 
safety analyses. Since the publication of these specifications, there 
have been changes in regulatory requirements and improvements 
in methods of testing and analysis. Additionally, contemplated 
revisions to the DOT and NRC regulations to bring design require- 
ments into accord with IAEA Safety Series No. 6, 1985 Edition 
would eliminate fissile classes and require resistance to a crush 
test for small Type B packages meeting certain criteria. The NRC 
has requested that the Oak Ridge National Laboratory (ORNL) 
staff review the safety documentation of the specification packages 
to determine the possible need for further testing and analysis, 
modifications to the designs, and, perhaps, elimination of any de- 
signs for which there is insufficient demonstration of compliance 
with current and proposed requirements. This paper will present a 
summary of the technical data and information concerning the use 
of the packages that has been received to date. (author). 


19194 (INIS-JP-018, pp. 590-597) Demonstration tests for 
low level radioactive waste packaging safety. Nagano, |. (Nu- 
clear Fuel Transport Co., Ltd., Tokyo (Japan)); Shimura, S.; Miki, 





T.; Tamamura, T.; Kunitomi, K. 1993. 1709p. (CONF-920905—: PA- 
TRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INiS. 

Composed of three volumes. 

The transport packaging for low level radioactive waste (so- 
called the LLW packaging) has been developed to be utilized for 
transportation of LLW in 200 liter-drums from Japanese nuclear 
power stations to the LLW Disposal Center at Rokkashomura in 
Aomori Prefecture. Transportation is expected to start from Decem- 
ber in 1992. We will explain the brief history of the development, 
technical features and specifications as well as two kinds of safety 
demonstration tests, namely one is '1.2 meter free drop test’ and 
the other is ISO container standard test’. (J.P.N.). 


19195 (INIS-JP-018, pp. 598-605) The development of ISO 
freight containers as IP-2 packagings. Janicki, M.C. (Croft Asso- 
ciates Ltd., Oxford (United Kingdom)); Vaughan, R.A. 1993. 1709p. 
(CONF-920905—: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

Design specifications were developed for ISO freight containers 
to meet the requirements of the transport regulations in the 1985 
Edition of IAEA SS6, and to maximize the technical and commer- 
cial benefits offered to consignors by this type of container for the 
transport and handling of bulk LSA/SCO materials. A range of IP-2 
ISO freight containers have been designed and built to these spec- 
ifications and are in use in the UK. This paper discusses the 
regulatory considerations which had to be reviewed and interpreted 
in developing freight containers as Industrial Package Type 2 (IP-2) 
packagings and the development of performance standards to 


meet the regulatory requirements. Outline details of the packages 
developed are indicated together with examples of handling equip- 
ment developed to facilitate loading and unloading. (J.P.N.). 


19196 (INIS-JP—018, pp. 609-616) STACE: source term 
analyses for containment evaluations of transport casks. Sea- 
ger, K.D. (Sandia National Labs., Albuquerque, NM (United 
States)); Gianoulakis, S.E.; Barrett, P.R.; Rashid, Y.R.; Reardon, 
P.C. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

STACE evaluates the calculated fuel rod response against failure 
criteria based on the cladding residual ductility and fracture proper- 
ties as functions of irradiation and thermal environments. The fuel 
rod gap inventory contains three forms of releasable RAM: (1) 
gaseous, e.g., Kr, (2) volatiles, e.g., *Cs and '°’Cs, and (3) ac- 
tinides associated with fuel fines. The quantities of these products 
are limited to that contained within the fuel-cladding gap region and 
associated interconnected voids. Cladding pinhole failure will also 
result in the ejection of about 0.003 percent of the fuel, in the form 
of fines, into the cask cavity. Significant attenuation of the aerosol 
concentration in the transport cask can occur, depending upon the 
residence time of the aerosol in the cask compared with its rate of 
escape from the cask into the environment. (J.P.N.). 


19197 (INIS-JP-018, pp. 617-625) Modelling leaktightness 
in a sealing system using elastomeric seal. Langlois, B. 
(Transnucleaire, 75 - Paris (France)); Quillico, J.J.; Vallepin, C. 
1993. 1709p. (CONF-920905—: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 
Composed of three volumes. 
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The container of radioactive gases in a transport cask is gov- 
erned by the efficiency of the sealing system. The gas release of 
an elastomeric seal can have two causes: (1) the permeation 
through the elastomer which is an intrinsic characteristic for the 
material. (2) the leakage through geometrical defects (cracks, 
gaps, capillaries...) which are of a random nature. The purpose of 
this study is to develop representative models of these two leakage 
processes. In order to validate these models, experimental mea- 
surements were performed with a specific equipment ('LISE’ test 
rig), to carry out tests with O-ring in a trapezoidal groove within a 
temperature range from -50degC to +300degC. The leakage rate 
was measured with a mass spectrometer using pure gases or gas 
mixtures. (J.P.N.). 


19198 (INIS-JP—018, pp. 626-633) Evaluation method of gas 
leakage from casks. Aritomi, M. (Tokyo Inst. of Tech. (Japan). Re- 
search Lab. for Nuclear Reactors); Li, N.; Tanaka, K.; Hayashi, T.; 
Noura, T.; Yokozeki, M.; Asano, R.; Niyomura, N. 1993. 1709p. 
(CONF-920905—: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

In this paper, a test tank whose volume was known was installed 
in a isothermal bath filled with water, which a very smail hole simu- 
lating a leak path in a cask was attached into. Pressurized helium 
gas was filled in the tank. Then, the decreasing rate of the pressure 
in the tank was measured through a digital quartz pressure trans- 
ducer with very high accuracy (full range of 1.4 MPa and resolution 
of 10 Pa), and then the leakage rate was evaluated. Two kinds of 
the simulated leak holes were used; (1) orifices of 2,5, 10, 20 and 
50 um in diameter and 50 um thick and (2) capillary tubes of 5, 10, 
20 and 50 yum in diameter and 10, 20 and 30 mm long. (J.P.N.). 


19199 (INIS-JP—018, pp. 634-641) An experimental exami- 
nation of the IAEA fire test parameters. Fry, C.J. (AEA 
Technology, Winfrith (United Kingdom)). 1993. 1709p. (CONF- 
920905—: PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A series of seven pool fire tests has been carried out on a 
cuboidal test container, of side 1 m, constructed from thick mild 
steel plates. The average heat flux into the faces of the vessel was 
68 kW/m. This is almost identical to the heat flux which would be 
calculated from the current IAEA parameters, with an assumed 
surface absorptivity of 0.9. Significant variation in the absorbed 
heat flux occurred from face to face and with time. Even across a 
single face significant variations in the heat flux were observed. 
The average flame temperature, measured adjacent to the surface 
of the vessel, was 757degC. However, significantly higher temper- 
atures were recorded in the flames, away from the vessel, and it 
was demonstrated that the reduction in flame temperature close to 
the vessel was due to the heat being absorbed by the vessel itself. 
When the vessel had only a low thermal capacity significantly 
higher temperatures were recorded. It is recommended that the as- 
sumed flame temperature, for modelling purposes, in the IAEA 
Regulations be increased from 800degC to 1100degC but that this 
be combined with a reduction of the assumed effective emissivity 
coefficient of the flames from 0.9 to 0.3. It is also recommended 
that the assumed surface absorptivity of a container, in the ab- 
sence of a known value, be assumed to be 1.0 rather than the 
present value of 0.8. (J.P.N.). 


19200 (INIS-JP—018, pp. 677-683) Developments in shield- 
ing and criticality assessment for cask design. Watmough, 
M.H. (British Nuclear Fuels pic, Risley (United Kingdom)); Cooper, 
A.J.; Croxford, R.W. 1993. 1709p. (CONF-920905—-: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
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The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This paper presents recent highlights from the shielding and criti- 
cality methods development programme that are of relevance to 
cask design. Specifically, the following points emerge: (1) the 
preparation of a licence application based upon UK methods and 
data used in a standardized fissile depletion and plutonium produc- 
tion model has been completed; (2) the assumptions used in the 
modelling of granules of broken fuel within the transport package 
following a postulated impact accident have been revised thereby 
allowing less pessimistic assessments to be performed; (3) en- 
hancements are being made to the software used for shielding and 
criticality analysis enabling a more cost effective design service to 
be provided. These ongoing developments clearly show the activity 
to extend the scope of assessments while increasing the physical 
realism of the models. Through these developments BNFL contin- 
ues to offer a comprehensive and cost effective shielding and 
criticality analysis service as part of its worldwide fuel transport 
business. (J.P.N.). 


19201 (INIS-JP-018, pp. 684-691) Shielding test of a model 
for FBR irradiation fuel transport cask. Ohashi, A. (Ship Re- 
search Inst., Mitaka, Tokyo (Japan)); Ueki, K.; lyori, |.; Uruwashi, 
S.; lwanaga, S.; Takahashi, S. 1993. 1709p. (CONF-920905-: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Shielding experiments and their Monte Carlo analyses of the half 
scale model of the PIE cask were carried out to 1. obtain the dose 
rate distributions around the model and deduce the characteristics 
of the actual cask dose distribution from the results, 2. examine the 
propriety of calculational techniques and the accuracy of Monte 
Carlo codes to be used in the shielding design or the analysis of 
the actual cask. The following remarks were obtained through the 
present study. 1. The C/E values were good for almost all the 
detector locations except for a few particular points. 2. The calcula- 
tion geometry with scatterable materials around the cask is 
necessary to derive the details of dose distribution. 3. The solution 
in the thermal expansion room must be taken into account and 
added in the calculation geometry. 4. The magnitude of the dose 
rates of secondary gamma rays is approximately one-fifth of those 
of the neutron of the half model. Two peaks must be paid attention 
at 2.2 MeV and 7.6 MeV due to the (n,-y) reaction of hydrogen and 
iron, respectively. Hence the calculational techniques that were 
employed in these analyses can be applied to the design or to the 
safety analysis of the actual cask, which included the computer 
codes and the nuclear data. In future for the full scale model of the 
PIE cask, its shielding effect will be calculated by means of the 
replacement of the source spectrum from 252Cf to a FBR fuel as- 
sembly of post-irradiation-experiment. (J.P.N.). 


19202 


(INIS-JP—018, pp. 692-701) Experimental and analyti- 
cal study for demonstration program on shielding of casks for 
high-level wastes. Ueki, K. (Ship Research Inst., Mitaka, Tokyo 
(Japan)); Nakazawa, M.; Hattorl, S.; Ozaki, S.; Tamaki, H.; 


Kadotani, H.; Ishizuka, T.; Ishikawa, S. 1993. 1709p. (CONF- 
920905-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The following remarks were obtained from the experiment and 
the DOT 3.5 and the MCNP analyses on the gamma ray and the 
neutron dose equivalent rates in the cask of interest. 1. The cask 
has thinner neutron shielding parts around the trunnions. Signifi- 
cant neutrons streaming around the trunnion parts was observed 
which was also cleared by the MCNP analysis for the 2Cf source 
experiment. Accordingly, detailed neutron streaming calculations 
are required to evaluate the dose levels around the trunnions when 
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loading the vitrified high-level wastes. 2. The room-scattered ob- 
structive neutrons, mainly originating from the neutrons penetrating 
around the trunnions, at the top and the bottom of the cask are re- 
duced significantly by preparing the water tank at the top and the 
water layer at the bottom. Therefore, a more accurate experiment 
is to be carried out in the future shielding experiment especially for 
neutrons. However, because the water tank and the layer do not 
exist in the actual high-level wastes transport cask, the experiment 
without the water tank and layer are not dispensable to demon- 
strate the transport conditions of the actual cask, too. 3. The 
gamma-ray and the neutron dose equivalent rate distributions ob- 
tained from the DOT 3.5 and the MCNP calculations, respectively, 
agreed closely with the measured values in the cask areas of inter- 
est. Accordingly, the DOT 3.5 code and the MCNP code with the 
NESX estimator can be employed not only for the shielding analy- 
sis of the future experiments, but also for making a safety analysis 
report of high-level wastes transport casks. (J.P.N.). 


19203 (INIS-JP—018, pp. 702-709) Evaluation by physical 
measurements of shielding analysis method used for TN-12/1. 
Yoneda, M. (Kansai Electric Power Co., Inc., Osaka (Japan)); 
Kokaji, |.; Nago, T.; Hanafusa, K.; Noura, T.; Yamashita, T.; 
Vallettee-Fontaine, M. 1993. 1709p. (CONF-920905-: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

TN-12/1 package containing 12 spent fuel assemblies have been 
shipped from PWR power plants in Japan to overseas reprocess- 
ing facility in accordance with the regulations for safe transport of 
radioactive materials. The Kansai Electric Power Co., Inc. has intro- 
duced a TN-12/1 packaging using a new basket that was designed 
by the Transnucleaire S.A. in France. In this basket, the conven- 
tional sintered B,C/Cu plates have been replaced by a boror/ 
aluminum alloy (P.Meyer et al., 1989), and stainless steel shielding 
blocks have been used as some parts of the basket sector. This 
replacement was accompanied by a revision of the documents of 
safety analyses for TN-12/1 package including shielding calcula- 
tions. After introducing the new basket, the Company carried out 
the shipping of the first TN-12/1 packages containing spent fuel as- 
semblies. During the shipping process, the Company jointly with 
Transnuclear Ltd. measured the dose equivalent rates around the 
TN-12/1 packages. The measured values were compared with the 
values determined by the evaluation method for dose equivalent 
rate in the shielding analysis. This comparison demonstrated that 
the calculated values coincide with or slightly exceed the measured 
values. At the same time, the shielding performance of the new 
basket was also checked. (J.P.N.). 


19204 (INIS-JP-018, pp. 713-719) Design of a small type B 
package for the shipment of radioactive gas. York, A.R. Il (San- 
dia National Labs., Albuquerque, NM (United States)); Freedman, 
J.M.; Kincy, M.A.; Joseph, B.J. 1993. 1709p. (CONF-920905—: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Sandia National Laboratories has completed the design and is 
now fabricating packagings for shipment of tritium gas in confor- 
mance with United States Department of Energy (US DOE) Order 
5610.1. The packaging, referred to as the AL-SX, is quite unique in 
that its contents are a radioactive gas, and a large margin of safety 
has been demonstrated through overtesting. The AL-SX is small, 
42 cm (16.5 in.) in diameter and 55 cm (21.5 in.) tall, as illustrated 
in Figure 1, and weighs between 55 kg (121 Ib) empty and up to a 
maximum of 60 kg (132 Ib) with contents and is designed for a 20- 
year service life. This paper describes the design of the AL-SX and 
certification testing performed on AL-SX packagings and discusses 
containment of tritium and AL-SX manufacturing considerations. 
(J.P.N.). 





19205 (INIS-JP-018, pp. 720-727) Ontario Hydro radioactive 
filter transport packages. Lo, K.K. (Ontario Hydro, Toronto, ON 
(Canada)); Gavin, M.E.; Tanaka, J.F. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Ontario Hydro operates 18 heavy water moderated reactors gen- 
erating 13.2 GW of electrical power. For purification of the heavy 
water used in the moderator and heat transport systems, particu- 
late filters and IX columns are used. After the filters and IX 
columns are spent, they need to be transported to the Radioactive 
Waste Storage Site for storage until disposal some time in the fu- 
ture. Ontario Hydro, during maintenance and reactor rehabilitation, 
also produces radioactive reactor components such as pressure 
tubes and shut off rod segments which need to be shipped to 
AECL CRNL or WNRE for research and testing. Ontario Hydro has 
designed, developed and tested a new transportation package (the 
Radioactive Filter Transport Package) for such shipments. This pa- 
per describes design details of the new package and its evolution 
from a previously developed transport package for transportation of 
tritiated heavy water. A discussion of changes and refinements in 
package design is presented. This is followed with a discussion on 
regulatory compliance. And finally, an account of the manufacturing 
and quality assurance programs is presented. (J.P.N.). 


19206 (INIS-JP-018, pp. 728-735) Development of packag- 
ing for TRU materials. Yamada, N. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Sagawa, T.; Sakurai, T.; Karigome, S.; Noura, T. 1993. 
1709p. (CONF-920905—-: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

Japan Atomic Energy Research Institute (JAERI) performs stud- 
ies using TRU materials which are transported from United States 
and other countries to Japan. Previously, FCC-80Y-170K transport 
packaging has been used for this transportation. However, for the 
purposes to expand the capacity and to meet new transport regula- 
tions corresponding to IAEA ’85, JAERI started the development of 
new packaging (ACC-90Y-180K) in 1988 and obtained the certifi- 
cate of design approval in 1991. The main feature of the packaging 
and demonstration test results are discussed in this paper. (J.P.N.). 


19207 (INIS-UP-018, pp. 736-742) A new type B ISO con- 
tainer for transportation of alpha waste. Brachet, Y. 
(Transnucleaire, 75 - Paris (France)); Issard, H.; Neider, T. 1993. 
1709p. (CONF-920905—-: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OST]; 
NTIS; INIS. 

Composed of three volumes. 

The French Atomic Energy Commission (CEA) operates several 
facilities which produce various transuranic wastes. These wastes 
are generally stored in metallic drums. There is a need for trans- 
portation of more than 1000 drums per year to intermediate 
storage sites and in the future to final storage sites which will be 
managed by ANDRA the French nuclear waste Agency. To answer 
this need, TRANSNUCLEAIRE has developed the TN-GEMINI Il, a 
large dimension ‘type B’ container for use in France and in Europe. 
This packaging fits on ISO 20 ft standard truck trailers using 
conventional tractors, and is also compatible with french railcar di- 
mensions. The main improvements brought by this design are: (1) 
high payload: 40 drums, 200 liter type, (2) versatility for transport 
of large size contaminated parts (3) simple operational features. 
(J.P.N.). 


19208 (INIS-JP-018, pp. 745-751) A revision of the cask 
designers guide for the '90s. Shappert, L.B. (Oak Ridge National 
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Lab., TN (United States)); Green, V.M. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

DOE has requested that ORNL initiate a revision to NSIC-68, A 
Guide for the Design, Fabrication, and Operation of Shipping 
Casks for Nuclear Applications, commonly called the Cask Design- 
ers Guide. This revision, called the Cask Handbook, has two goals: 
(1) to improve the quality of SARPs that are submitted to DOE, 
and (2) to provide up-to-date information on the design of spent 
fuel shipping casks, including information on fabrication, quality as- 
surance, SARP preparation, certification, use, maintenance, and 
other general topics. The revision provides guidance that will help 
engineers through the cask licensing process, in part, by providing 
as much regulator-approved data and 'lessons-learned’ information 
as possible. The effort is sponsored by DOE-Environmental, Safety 
and Health (EH), guided by Transportation Technology staff mem- 
bers at ORNL, and the information is being generated by experts 
in the various technical fields. (J.P.N.). 


19209 (INIS-JP—018, pp. 752-759) Comparison of elastic 
and inelastic analyses. Ammerman, D.J. (Sandia National Labs.., 
Albuquerque, NM (United States)); Heinstein, M.W.; Wellman, 
G.W. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In this paper, comparisons between elastic and inelastic analy- 
ses are made for a simple ring structure and for a package to 
transport a large quantity of RAM by rail (rail cask) with lead 
gamma shielding to illustrate the differences in the two analysis 
techniques. (J.P.N.). 


19210 (INIS-JP—018, pp. 760-767) Incentives for the use of 
depleted uranium alloys as transport cask containment struc- 
ture. McConnell, P. (GRAM, Inc., Albuquerque, NM (United 
States)); Salzbrenner, R.; Wellman, G.W.; Sorenson, K.B. 1993. 
1709p. (CONF-920905—: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

Radioactive material transport casks use either lead or depleted 
uranium (DU) as gamma-ray shielding material. Stainless steel is 
conventionally used for structural containment. If a DU alloy had 
sufficient properties to guarantee resistance to failure during both 
normal use and accident conditions to serve the dual-role of shield- 
ing and containment, the use of other structural materials (i.e., 
stainless steel) could be reduced. (It is recognized that lead can 
play no structural role.) Significant reductions in cask weight and 
dimensions could then be achieved perhaps allowing an increase 
in payload. The mechanical response of depleted uranium has pre- 
viously not been included in calculations intended to show that 
DU-shielded transport casks will maintain their containment func- 
tion during all conditions. This paper describes a two-part study of 
depleted uranium alloys: First, the mechanical behavior of DU 
alloys was determined in order to extend the limited set of me- 
chanical properties reported in the literature (Eckelmeyer, 1991). 
The mechanical properties measured include the tensile behavior 
the impact energy. Fracture toughness testing was also performed 
to determine the sensitivity of DU alloys to brittle fracture. Fracture 
toughness is the inherent material property which quantifies the 
fracture resistance of a material. Tensile strength and ductility are 
significant in terms of other failure modes, however, as will be dis- 
cussed. These mechanical properties were then input into finite 
element calculations of cask response to loading conditions to 
quantify the potential for claiming structural credit for DU. (The 
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term ’structural credit’ describes whether a material has adequate 
properties to allow it to assume a positive role in withstanding 
structural loadings.) (J.P.N.). 


19211 (INIS-JP-018, pp. 768-775) Transportation package 
design using numerical optimization. Harding, D.C. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Witkowski, W.R. 
1993. 1709p. (CONF-920905—: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Since the design of transportation packages involves a complex 
coupling of structural, thermal and radiation shielding analyses and 
must follow very strict design constraints, numerical optimization 
provides the potential for more efficient container designs. In nu- 
merical optimization, the requirements of the design problem are 
mathematically formulated through the use of an objective function 
and constraints. The objective function(s), e.g., package weight, 
cost, volume, or combination thereof, is the function to be mini- 
mized or maximized by altering a set of design variables that 
define the package’s shape and dimensions. Constraints are limita- 
tions on the performance of the system, such as resisting structural 
and thermal accident environments. Two constraints defined for an 
example wire mesh composite Type B package are: (1) deforma- 
tion in the containment vessel seal region remains small enough 
throughout the 10 CFR-71 accident conditions to meet containment 
criteria, and (2) the elastomeric seal region remains below its oper- 
ational temperature limit to guarantee seal integrity in the fire 
environment. The first constraint of a minimum energy absorbing 
layer thickness is evaluated with finite element analyses of the pro- 
posed dynamic crush accident criteria. The second constraint is 
evaluated with a 1-D transient thermal finite difference code 
parametrized for variable composite layer thicknesses, and is inte- 
grated with the optimization process. (J.P.N.). 


19212 (INIS-JP—018, pp. 787-791) Event tree analysis of ac- 
cidents during transport of radioactive materials in Japan: The 
assessment about the tunnel fire. Watabe, N. (Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Abiko Re- 
search Lab.); Shirai, K.; Noguchi, K.; Suzuki, H.; Kinehara, Y. 
1993. 1709p. (CONF-920905—: PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The Event Tree Method is one of the Probabilistic Safety As- 
sessment Method. It introduces the accident scenario and the 
results of countermeasures. Therefore, it is effective in determining 
latent accident scenarios in the transfer. In this report the Event 
Tree Method is used to study the tunnel fire and its effects are 
evaluated. And this is the first trail of our Probabilistic Safety As- 
sessment. The Event Tree for determining the early conditions 
when a car engine catches fire in a tunnel is examined. There are 
fire extinguishers, tunne| equipments for fire-fighting, fire stations 
and the heat-resisting property of the container for protecting from 
the fire. The protection level against the over 800degC-30min. fire 
accident is 88.3 %. (J.P.N.). 


19213 (INIS-JP-018, pp. 828-835) Over-the-road testing of 
radioactive materials packaging. Glass, R.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Gwinn, K.W. 1993. 
1709p. (CONF-920905—: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 


terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 


Composed of three volumes. 

Sandia National Laboratories has an ongoing program to charac- 
terize the environments encountered during normal surface 
transport of radioactive materials. This effort consists of obtaining 
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experimental data from both road simulator and over-the-road tests 
and of analyzing the data to obtain numerical models to simulate 
those environments. These data and models have been used to 
define the design basis for resistance to shock and vibration and 
the requirements for tiedowns of truck-transported radioactive ma- 
terials. This work is in conjunction with the American National 
Standards Institute (ANSI) standards development for radioactive 
materials transport. This paper summarizes the data, from a series 
of over-the-road tests performed with Chem-Nuclear Systems, Inc. 
equipment near Barnwell, South Carolina. The data include pack- 
aging responses to driving over various road types as well as 
measurements of packaging and trailer responses to hard braking 
and turning events. The data also include the responses of both 
flexible and rigid tiedown systems. The results indicate that the 
tiedown forces for these tests were less than 0.06 g based on 
packaging weight. (J.P.N.). 


19214 (INIS-JP-018, pp. 836-843) Analysis and design of 
type b package tie-down systems. Phalippou, C. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)); Tombini, C.; Tan- 
guy, L. 1993. 1709p. (CONF-920905-: PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In order to analyse the incidence of tie-down conditions as a 
cause of road accidents and to advise carriers on methods of cal- 
culating the risk, the French Atomic Energy Commission (CEA), 
within the framework of a research contract financed by the Euro- 
pean Community, conducted a survey into road accidents in which 
B type packages were involved. After analysis of the survey 
results, the CEA then conducted reduced scale tests on represen- 
tative models to establish design rules for tie-down systems. These 
rules have been the subject of various publications and have at 
last resulted in the production of a software aid to the design and 
monitoring of tie-down systems. This document states the various 
stages involved in this work and the way in which the ARRIMAGE 
software is arranged. (J.P.N.). 


19215 (INIS-JP-018, pp. 877-884) Basic tests on 48Y- 
Cylinder for integrity evaluation. Wataru, M. (Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Abiko Re- 
search Lab.); Ozaki, S.; Kobayashi, S.; Gomi, Y.; Kosaki, A.; 
Yamakawa, H.; Fujiwara, H. 1993. 1709p. (CONF-920905-: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

in this study, tension test was carried out of carbon steel for 
moderate-/lower-temperature that is used for structural material of 
48Y-cylinder at high temperature, and material strength data were 
obtained. By the test results, it was confirmed that measured 
strength data at temperature above 500degC did not make much 
difference from the former extrapolated data. The surface emissiv- 
ity of the cylinder was measured at temperature up to 800degC, 
and it was confirmed that the emissivity is about 0.6 at temperature 
above 400degC. (J.P.N.). 


19216 (INIS-JP-018, pp. 887-892) Development of method- 
ology for certification of Type B shipping containers using 
analytical and testing techniques. Sharp, R.R. (Los Alamos Na- 
tional Lab., NM (United States)); Varley, D.T. 1993. 1709p. 
(CONF-920905-: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

The use of multidisciplinary teams to develop Type B shipping 
containers improves the quality and reliability of these reusable 





packagings. Including the people involved in all aspects of the de- 
sign, certification and use of the package leads to more innovative, 
user-friendly containers. Concurrent use of testing and analysis al- 
lows engineers to more fully characterize a shipping container’s 
responses to the environments given in the regulations, and pro- 
vides a strong basis for certification. The combination of the input 
and output of these efforts should provide a general methodology 
that designers of Type B radioactive material shipping containers 
can utilize to optimize and certify their designs. (J.P.N.). 


19217 (INIS-JP—018, pp. 893-900) A method for comparing 
impacts with real targets to impacts onto the IAEA unyielding 
target. Ammerman, D.J. (Sandia National Labs., Albuquerque, NM 
(United States)). 1993. 1709p. (CONF-920905—-: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A mathematically rigorous method is developed for relating im- 
pacts with yielding targets to lower velocity impacts with unyielding 
targets. The method correctly models the mechanics of the impact 
and the conversion of kinetic energy to strain energy. An important 
result shown by the example problem is that apparent target hard- 
ness depends on the stiffness of the impacting package. For a 
cask with impact limiters a 26.8 m/s impact onto hard soil results in 
equivalent forces as a 13.9 m/s impact onto an unyielding target. 
For the same cask without impact limiters a 26.8 m/s impact onto 
hard soil is equivalent to a 1.74 m/s impact onto an unyielding tar- 
get. This is one reason why non-technical members of the public 
often have difficulty realizing the severity of the regulatory impact. 
For most people, objects such as trucks and bridge columns ap- 
pear to be very hard, but to many radioactive material shipping 
packages these objects are relatively soft. The method discussed 
in this paper for relating impacts with yielding targets to lower ve- 
locity impacts with unyielding targets helps to explain how the 
regulatory impact accident provides a high degree of safety to the 
public. This methodology is relatively simple to use, and can be ap- 
plied to the What if’ scenarios brought up by interveners. (J.P.N.). 


19218 (INIS-JP-018, pp. 901-908) Consideration of impact 
behaviour of radioactive packages onto real targets. Shirai, K. 
(Central Research Inst. of Electric Power Industry, Abiko, Chiba 
(Japan). Abiko Research Lab.); Akamatsu, H.; Ito, C.; Ryu, H. 
1993. 1709p. (CONF-920905-: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In this study, distinct element method (DEM) was applied to sim- 
ulate the dynamic fracture impact behaviours of the real targets, 
and drop tests and analyses onto various object surfaces were per- 
formed using 48Y-cylinder in order to clarify the relation between 
the object surface hardness and the associated impact response of 
the packages. Following the results of the drop tests and analysis, 
the outline of contents and results is summarized below. (1) Drop 
Tests were performed using 48Y-cylinder considering target object 
hardness in real drop accidents nad the effects of the target object 
hardness on the drop impact response was made clear experimen- 
tally. (2) DEM was applied to the drop analysis onto real targets 
and it is confirmed that the accuracy of the drop analysis onto real 
targets using DEM is good enough to estimate the impact load that 
occurred in the packages. (3) Based on the drop tests and analysis 
results onto various object surfaces, the relation between the target 
hardness and the impact response of 48Y-cylinder was made 
clear, and also the method to estimate the relationship between 
the drop height for real targets and the equivalent drop height onto 
the unyielding surface was proposed. (J.P.N.). 


19219 (INIS-JP-018, pp. 961-968) Packagings in the silicon 
era. Beone, G. (ENEA, Rome (italy)); Mione, A.; Orsini, A.; 
Forasassi, G. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
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international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

ENEA is studying, with the collaboration of the DCMN of the 
Pisa University, a new packaging to collect wastes in various facili- 
ties while proceeding to find a final disposal. Following a survey on 
the wastes that could be transported in the future, it was agreed to 
design a packaging able to contain an industrial drum, with a maxi- 
mum capacity of 220 litres and a total weight less than 4000 N, 
previously filled with solid wastes in bulk or in a solid binding mate- 
rial. The packaging, to be approved as a Type B in agreement with 
the IAEA Regulations, will be useful to transport not only radioac- 
tive wastes but any kind of dangerous goods and also those not in 
agreement with the UNO Regulations. The 1/2 scale model of the 
packaging is formed by two concentric vessels of mild steel ob- 
tained by welding commercial shells to cylindrical walls and joined 
through a flange. The new packaging under development presents 
features that seem to be proper for its envisaged waste collection 
main use such as construction simplicity, relatively low cost, time 
and use endurance, low maintenance requirements. The design 
analysis and testing program ongoing at present allowed for the 
preliminary definition of the packaging geometry and confirmed the 
necessity of further investigations in some key areas as the deter- 
mination of actual behaviour of the silicon foam, used as energy 
absorbing/thermal insulating material, in the specific conditions of 
interest. (J.P.N.). 


19220 (INIS-JP-018, pp. 969-976) GA-4/GA-9 honeycomb 
impact limiter tests. Koploy, M.A. (General Atomics, San Diego, 
CA (United States)). 1993. 1709p. (CONF-920905—: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The engineering tests performed on honeycomb impact limiters 
show that honeycomb can effectively be used to create a 
lightweight impact limiter that will limit impact loads to relatively low 
levels. The GA-4/GA-9 impact limiters can absorb at least 60 per- 
cent more energy than needed before bottoming out. Bottoming 
out of the honeycomb occurred at depths more than 74 percent of 
the total thickness. The behavior of the impact limiter can be pre- 
dicted using the computer code ILMOD. (J.P.N.). 


19221 (INIS-JP—018, pp. 1003-1010) The development of a 
Type B sample container. Glass, R.E. (Sandia National Labs., Al- 
buquerque, NM (United States)). 1993. 1709p. (CONF-920905—: 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Sandia National Laboratories is developing a package to support 
chemical agent sampling for the multilateral Chemical Weapons 
Convention. The package is designed to prevent the release of 
lethal chemical agents during international transport of chemical 
agents. The package is being designed to meet the IAEA require- 
ments for Type B container. The configuration of the packaging 
working from the exterior to the interior is as follows. The outer 
shell provides a sacrificial boundary which will provide protection 
against the thermal and structural assaults of the hypothetical acci- 
dent sequence. This shell provides all of the lifting and tie-down 
attachments. The closure is provided with a v-clamp. The cylindri- 
cal shell is austenitic stainless steel with standard pressure vessel 
heads. Internal to this shell is approximately 7 cm of ceramic fiber 
insulation to provide protection for the containment boundary 
against the all-engulfing fire. The containment vessel consists of a 
stainless steel cylindrical shell with pressure vesse! heads at each 
end. The closure includes an o-ring test port to sample between an 
elastomeric double o-ring seal. The interior of the package can 
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hold various teflon inserts which are machined to accept samples. 
The package has a mass of 35 kg and external dimension of 33 
cm in length and 30 cm in diameter. The internal cavity is 10 cm in 
length and 10 cm in diameter. An insert can be machined to ac- 
cept multiple samples of any configuration within that envelope. 
This paper describes the design and testing of the Type B sample 
container. (author) 


19222 1011-1018) Type B plutonium 
transport package development that uses metallic filaments 
and composite materials. Pierce, J.D. (Sandia National Labs., Al- 
buquerque, NM (United States)); Moya, J.L.; McClure, J.D.; 
Hohnstreiter, G.F.; Golliher, K.G. 1993. 1709p. (CONF-920905-: 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The objective of this program was to develop a concept for a 
Type B packaging that could meet present and future regulatory 
requirements. Two prototype packages were fabricated and sub- 
jected to dynamic crush (500 kg steel plate dropped 9 meters onto 
the package) environments. Subsequent evaluation indicated no 
deformation in the seal areas that would allow dispersal of the ma- 
terial. One-dimensional wall sections were fabricated to obtain 
thermal conductivity values for pre- and post-accident conditions. 
Finally, structural and thermal computer models were developed 
and benchmarked by test results to predict package behavior dur- 
ing accident environments. Design details, cost analyses, and 
results from structural and thermal finite element analyses are pre- 
sented. In addition, the experimental results of lateral and axial 
dynamic crush tests, simulated fire tests, and handling tests are 
also discussed. (J.P.N.). 


19223 (INIS-JP-018, pp. 1019-1026) Packagings for severe 
accident protection. York, A.R.ll (Sandia National Labs., Albu- 
querque NM (United States)); Kincy, M.A.; Freedman, J.M.; 
Humphreys, D.L. 1993. 1709p. (CONF-920905-: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Sandia National Laboratories is developing packagings for the 
safe air transport of radioactive material (RAM). Air transport pack- 
agings must contain the RAM payload during high speed impacts 
and subsequent fires. The packagings considered have capabilities 
beyond those of a Type B packaging. Recent development activi- 
ties have focused on developing packagings for impact protection 
of 30 m/s (100 ft/s) and 60 minute fires. For multiple shipments, 
this protection level may be near optimal when the potential for 
RAM release is considered. However, in anticipation of changes in 
regulations, the goal is to develop packagings for impact protection 
up to 85 ms (280 ft/s). The risk of RAM release is related to pack- 
aging performance and design approaches and testing on several 
packagings are described. (J.P.N.). 


19224 (INIS-JP—018, pp. 1027-1034) Plutonium air trans- 
portable package development using metallic filaments and 
composite materials. Pierce, J.D. (Sandia National Labs., Albu- 
querque, NM (United States)); Neilsen, M.K. 1993. 1709p. 
(CONF-920905-: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 


terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 


Composed of three volumes. 

A new design concept for plutonium air transport packagings has 
been developed by the Transportation Systems Department and 
modeled by the Engineering Mechanics and Material Modeling De- 
partment at Sandia National Laboratories (SNL). To validate the 
concept, numerous scoping tests were performed on material sam- 
ples, wall sections, and partially modeled prototypes. Scale model 
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packages subjected to side and end impacts were analyzed. Proto- 
type scale model packages were fabricated and subjected to 129 
m/s side impact and 200 m/s end impact tests, respectively. Test 
results indicated that the overpack would remain intact throughout 
a worst case accident, and that structural loads on the containment 
vessel could be limited to assure integrity of the containment ves- 
sel. (J.P.N.). 


19225 (INIS-JP—018, pp. 1037-1044) Drop testing of the 
Westinghouse fresh nuclear fuel package. Shappert, L.B. (Oak 
Ridge National Lab., TN (United States)); Sanders, C.F. 1993. 
1709p. (CONF-920905-: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

The Westinghouse Columbia Fuel Fabrication Facility has de- 
cided to develop and certify a new fresh fuel package design (type 
A, fissile) that has the capability to transport more highly enriched 
fuel than was previously possible. A prototype package was tested 
in support of the Safety Analysis Report of the Packaging (SARP). 
This paper provides detailed information on the tests and test re- 
sults. A first prototype test was carried out at the STF, and the 
design did not give the safety margin that Westinghouse wanted 
for their containers. The data from the test were used to redesign 
the connection between the clamping frame and the pressure pad, 
and the tests were reinitiated. Three packages were then tested at 
the STF. All packages met the acceptance criteria and acceleration 
information was obtained that provided an indication of the behav- 
ior of the cradle and strongback which holds the fuel assemblies 
and nuclear poison in place. (J.P.N.). 


19226 (INIS-JP—018, pp. 1045-1051) 9 m side drop test of 
scale model. Ku, Jeong-Hoe (Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of)); Chung, Seong-Hwan; Lee, Ju- 
Chan; Seo, Ki-Seog. 1993. 1709p. (CONF-920905—: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A type B(U) shipping cask had been developed in KAERI for 
transporting PWR spent fuel. Since the cask is to transport spent 
PWR fuel, it must be designed to meet all of the structural require- 
ments specified in domestic packaging regulations and IAEA safety 
series No.6. This paper describes the side drop testing of a one - 
third scale model cask. The crush and deformations of the shock 
absorbing covers directly control the deceleration experiences of 
the cask during the 9 m side drop impact. The shock absorbing 
covers greatly mitigated the inertia forces of the cask body due to 
the side drop impact. Compared with the side drop test and finite 
element analysis, it was verified that the 1/3 scale model cask 
maintain its structural integrity of the model cask under the side 
drop impact. The test and analysis results could be used as the 


basic data to evaluate the structural integrity of the real cask. 
(J.P.N.). 


19227 (INIS-JP-018, pp. 1052-1059) Multi-wall cask advan- 
tages with quarter-scale model drop test results for the 
NAC-STC Storable Transport Cask. Danner, T.A. (Nuclear Assur- 
ance Corp., Norcross, GA (United States)); Thompson, T.C.; 
Yaksh, M.C. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Physical drop test results for a quarter-scale model multi-wall 
cask are presented for the 9 meter end, side and oblique drops 
with impact limiters, and for the 1 meter side and closure lid pin 


puncture drops. Lessons learned and final cask test qualification 
are presented. (J.P.N.). 





19228 (INIS-JP—018, pp. 1060-1065) Demonstration test for 
transporting vitrified high-level radioactive wastes: 0.3-m 
tree-drop test. Ito, C. (Central Research Inst. of Electric Power In- 
dustry, Abiko, Chiba (Japan). Abiko Research Lab.); Kato, Y.; 
Kato, O. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The purpose of this study was to demonstrate the integrity of the 
cask against a 0.3-m free-drop test and to confirm the drop-test 
analytical method. 1. Test cask; The cask used in the drop test is 
characterized structurally as follows. (1) The Cask body is covered 
with a neutron absorber covered with a thin steel plate. Fins are at- 
tached between the cask body and thin steel plate. (2) The impact 
energy was absorbed mainly by the inelastic deformation of the 
neutron absorber and thin steel plate. 2. Test methods; Electric 
heaters were put into the package to reproduce the real cask con- 
ditions. Strains and accelerations due to the drop were measured 
at the drop by the strain gauges and accelerometers attached on 
the cask. 3. Analysis; We use the DYNA-3D and NIKE-2D codes to 
analyze the drop test. A half symmetrical model was applied to 
overall analysis to calculate the strains and accelerations at the 
cask body. The maximum acceleration value obtained by the over- 
all analysis and basket model were used to statistically calculate 
the strains at the basket. 4. Results; The cask integrity was com- 
firmed through the strains and the results of He leak test. (author). 


19229 (KCP-613-5291) CABPRO: An expert system for 
process planning multiwire cables: Final report. Schaefer, R.M. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Apr 1994. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE94010213. Source: OSTI; NTIS; GPO Dep. 

CABPRO (CABle PROcessor) is a set of computer programs us- 


ing Artificial Intelligence programming to automatically generate 
process plans and work instructions in support of the manufacture 
of multiwire cables. Development of these programs required 
selecting appropriate hardware and software tools, defining engi- 
neering process planning activities, acquiring and representing 
process planning knowledge, and creating a prototype system. A 
successful prototype was developed and demonstrated. 


19230 (LA-UR-93-3581) The influence of carbon granule 
sizes on butane breakthrough curves. Wood, G.O. (Los Alamos 
National Lab., NM (United States)); Karwacki, C. Los Alamos 
National Lab., NM (United States). [1993]. 8p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9311136—1: Scientific confer- 
ence on chemical defense research, Aberdeen Proving Ground, 
MD (United States), 16-19 Nov 1993). Order Number DE94003978. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Breakthrough curves of butane vapor passing through packed 
dry carbon beds have been measured to obtain information for the 
design of longer lasting carbon filters. Data for 1000 ppM butane 
challenge have been analyzed for adsorption capacities, rates, and 
pressure drop. Both unimpregnated BPL and metal ion/TEDA- 
impregnated carbons were used. The original carbons with 
granules in the 12-30 mesh size range were compared with each 
other and with sieved fractions in the 12-16, 16-20, and 20-30 
mesh size ranges. The impregnants in a 12-30 mesh ASZM-T car- 
bon reduced butane capacity by 55% and reduced adsorption rate 
by 36% compared with unimpregnated BPL carbon. The 16-20 
mesh ASZM-T provided the best combination of capacity, adsorp- 
tion rate, and pressure drop of the three granule size fractions. 


19231 (ORNL/TM-12718) Cadmium verification measure- 
ments of HFIR shroud assembly 22. Chapman, J.A.; Schultz, 
F.J. Oak Ridge National Lab., TN (United States). Apr 1994. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94010154. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses radiation-based nondestructive examination 
methods which have been used to successfully verify the presence 
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of cadmium in High Flux Isotope Reactor (HFIR) spent-fuel shroud 
assembly number 22 (SA22). These measurements show, in part, 
that SA22 is certified to meet the criticality safety specifications for 
a proposed reconfiguration of the HFIR spent-fuel storage array. 
Measurement of the unique 558.6-keV gamma-ray from neutron ra- 
diative capture on cadmium provided conclusive evidence for the 
presence of cadmium in the outer shroud of the assembly. 
Cadmium verification in the center post and outer shroud was per- 
formed by measuring the degree of neutron transmission in SA22 
relative to two calibration shroud assemblies. Each measurement 
was performed at a single location on the center post and outer 
shroud. These measurements do not provide information on the 
spatial distribution or uniformity of cadmium within an assembly. 
Separate measurements using analog and digital radiography were 
performed to (a) globally map the continuity of cadmium internal 
mass, and (b) locally determine the thickness of cadmium. Radiog- 
raphy results will be reported elsewhere. The measurements 
reported here should not be used to infer the thickness of cadmium 
in either the center post or outer shroud of an assembly. 


19232 (PNL—9439) Impact of access port diameter on the 
long reach manipulator design. Stoughton, R.S. Pacific North- 
west Lab., Richland, WA (United States). Apr 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010670. Source: 
OSTI; NTIS; GPO Dep. 

Many of the single shell storage tanks (SSTs) on the Hanford 
site appear to have central 42-in. risers which could be used as 
access ports for the Long Reach Manipulator (LRM). However, 
about half of the tanks are known to not have a central 42-in. riser 
and it has recently been discovered that of the tanks whose draw- 
ings indicate central 42-in. risers, the majority have been plugged, 
sealed, or taper down to a much smaller diameter at ground level. 
Thus, it can be assumed that a central access port for the LRM will 
have to be made. There are many issues involved in determining 
the best diameter for this access port such as radiation exposure, 
contamination prevention, and availability of remote excavation 
technology. This report analyzes the relationship between the ac- 
cess port diameter and the performance characteristics of the 
LRM. Previous work has assumed that the mast diameter would be 
80% of the access port diameter. In this report, the maximum mast 
diameter will be varied rather than the access port diameter, leav- 
ing the issue of the required clearance between the mast and the 
access port open. 


19233 (RISO-HOT-DECOM-P-7) Decommissioning of the 
Risoe Hot Cell facility: 7. Periodic report covering July 1 to 
December 31, 1993. Carisen, H. Risoe National Lab., Roskilde 
(Denmark). Materials Dept. Feb 1994. 8p. Contract FI2D-0011-DK. 
Order Number DE94624641. Source: OSTI; NTIS; INIS. 

Concise description of progress in hot cell facility decommission- 
ing at Risoe National Laboratory is presented. Removal of the 
large contaminated equipment has been completed, all the con- 
crete cells have been finally cleaned. The total contamination left 
on the concrete walls is of the order of 1850 GBq. Preliminary 
smear tests proved the stack to be probably clean. The delay in 
project completion seems to be around 7 months, the remaining 
work being of rather conventional character. (EG). 


19234 (SAND—93-2645C) Design considerations for auto- 
mated packaging operations. Fahrenholtz, J.; Jones, J.; Kincy, 
M. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9405109-5: De- 
partment of Energy defense programs packaging workshop, 
Knoxville, TN (United States), 16-19 May 1994). Order Number 
DE94010391. Source: OSTI; NTIS; GPO Dep. 

The paper is based on work performed at Sandia National Labo- 
ratories to automate DOE packaging operations. It is a general 
summary of work from several projects which may be applicable to 
other packaging operations. Examples are provided of robotic oper- 
ations which have been demonstrated as well as operations that 
are currently being developed. General design considerations for 
packages and for automated handling systems are described. 
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19235 (SAND-93-3894C) Hydrometeor erosion flight tests. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
3p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940749-1: 3. an- 
nual American Institute of Aeronautics and Astronautics/Ballistic 
Missile Defense Office intercepton technology conference, San 
Diego, CA (United States), 12-14 Jul 1994). Order Number 
DE94005582. Source: OSTI; NTIS; GPO Dep. 

Short communication. REENTRY VEHICLES/flight testing; AT- 
MOSPHERIC PRECIPITATIONS/impact shock; NOSE CONES; 
ABLATION 


19236 (SAND-94-0742C) Airbags to Martian Landers: 
Analyses at Sandia National Laboratories. Gwinn, K.W. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406132-1: ABAQUS User's 
conference, Newport, Ri (United States), 1-3 Jun 1994). Order 
Number DE94008507. Source: OSTI; NTIS; GPO Dep. 

A new direction for the national laboratories is to assist US busi- 
ness with research and development, primarily through cooperative 
research and development agreements (CRADAs). Technology 
transfer to the private sector has been very successful as over 200 
CRADAs are in place at Sandia. Because of these cooperative ef- 
forts, technology has evolved into some new areas not commonly 
associated with the former mission of the national laboratories. An 
example of this is the analysis of fabric structures. Explicit analyses 
and expertise in constructing parachutes led to the development of 
a next generation automobile airbag; which led to the construction, 
testing, and analysis of the Jet Propulsion Laboratory Mars Envi- 
ronmental Survey Lander; and finally led to the development of 
CAD based custom garment designs using 3D scanned images of 
the human body. The structural analysis of these fabric structures 
is described as well as a more traditional example Sandia with the 
test/analysis correlation of the impact of a weapon container. 


19237 (SRT-CMA-940005) SRTC criticality safety technical 
review: Phase 1 criticality analysis for the 9972-9975 family of 
shipping casks: (SRT-CMA-940003). Rathbun, R. Westinghouse 
Savannah River Co., Aiken, SC (United States). 2 Mar 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94010155. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Review of SRT-CMA-940003, “Phase | Criticality Analysis For 
The 9972-9975 Family Of Shipping Casks (U). (SRT-CMA- 
940003).” January 22, 1994, has been performed by the SRTC 
Applied Physics Group. The NCSE is a criticality assessment of 
the 9972-9975 family of shipping casks. This work is a follow-on of 
a previous criticality safety evaluation, with the differences between 
this and the previous evaluation are that now wall tolerances are 
modeled and more sophisticated analytical methods are applied. 
The NCSE under review concludes that, with one exception, the 
previously specified plutonium and uranium mass limits for 9972- 
9975 family of shipping casks do ensure that WSRC Nuclear 
Criticality Safety Manual requirements (ref. 1) are satisfied. The 
one exception is that the plutonium mass limit for the 9974 cask 
had to be reduced from 4.4 to 4.3 kg. In contrast, the 7.5 kg ura- 
nium mass limit for the 9974 cask was raised to 14.5 kg, making 
the uranium mass identical for all casks in this family. This techni- 
cal review consisted of an independent check of the methods and 
models employed, application of ANSI/ANS 8.1 and 8.15, and veri- 
fication of WSRC Nuclear Criticality Safety Manual procedures. 


19238 (UCRL-ID-115058) Underground storage tank 431- 
D1U1, Closure Plan. Mancieri, S. Lawrence Livermore National 
Lab., CA (United States). Sep 1993. 81p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94011629. Source: OSTI; NTIS; GPO Dep. 

This document contains information about the decommissioning 
of Tank 431-D1U1. This tank was installed in 1965 for diesel fuel 
storage. This tank will remain in active usage until closure proce- 
dures begin. Soils and ground water around the tank will be 
sampled to check for leakage. Appendices include; proof of proper 
training for workers, health and safety briefing record, task hazard 
analysis summary, and emergency plans. 
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19239 (UCRL-JC—116305) Certification of the Mound 1 kW 
package for shipping of plutonium dioxide source material. 
Annese, C.E.; Mount, M.K. Lawrence Livermore National Lab., CA 
(United States). Jan 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940424-27: 8. international conference on radiation shielding, 
Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94008793. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) has established procedures for 
obtaining certification of packagings used by DOE and its contrac- 
tors for the transport of radioactive materials. Specifically, DOE 
Orders 5480.3 and 1540.2 provide references for other DOE Orders 
which must be followed when an applicant submits a Safety Analy- 
sis Report for Packaging (SARP). From the orders, Department EH 
of DOE, has internal oversight responsibility for transportation and 
Packaging safety; package certification falls under EH responsibil- 
ity; transportation and packaging safety division in EH certifies 
packages for DOE; and use of DOE certified packages is autho- 
rized by DOT. An independent review of the SARP must confirm 
that the packaging designs and operations meet safety criteria at 
least equivalent to these standards. This paper will discuss the in- 
dependent review process of the shielding section of the Mound 1 
kW SARP; describe the geometry of the packaging and the load 
configurations; discuss the analysis of the various neutron and 
photon source terms that were used for the load configuration un- 
der analysis; and provide illustrations of the use of the monte-carlo 
code, COG, which was utilized to perform the shielding analysis. 


19240 (UCRL-JC—116932) The subtle causes of apparent 
non-repeatability. Hauschildt, H. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404131-2: American Society for Precision Engineering 
(ASPE) conference, Tucson, AZ (United States), 6-8 Apr 1994). 
Order Number DE94009907. Source: OSTI; NTIS; GPO Dep. 

Machine tools are highly deterministic, i.e., they obey cause and 
effect relationships that are within our ability to understand and 
control. There is nothing random or probabilistic about their behav- 
ior. When apparent non-repeatability occurs in routine machine tool 
testing, the cause must be sought and identified and possibly dealt 
with. Four cases studies illustrate the humbling but gratifying expe- 
rience of being a machine tool error detective. 


19241 (UCRL-JC—116948) Thermal testing transport pack- 
ages for radioactive materials: Reality vs regulation. Hovingh, 
J.; Carlson, R.W. Lawrence Livermore National Lab., CA (United 
States). Mar 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940613-6: 
Pressure vessel and piping conference, Minneapolis, MN (United 
States), 19-23 Jun 1994). Order Number DE94009914. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The principle objective of this paper is to provide information that 
will help describe the physical thermal tests performed to demon- 
strate compliance with the hypothetical accident conditions 
specified in 10 CFR 71.73. Physical testing should be applied to 
packages that cannot be modeled by analysis to adequately pre- 
dict their response to hypothetical accident conditions. These tests 
should be used when chemical decomposition or material changes 
occur during an accident that would be difficult to analytically pre- 
dict or model. 


19242 (WHC-SA-2007) Sand filter backwash pit criticality 
analysis. Toffer, H.; Erickson, D.G. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-940553-34: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
22-26 May 1994). Order Number DE94009763. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In May 1993, a potential criticality problem arose in the KE Basin 
and filter backwash pit on the Hanford site. The problem necessi- 
tated extensive criticality analyses to establish the subcritical 
margin in that particular facility. This paper will describe the analy- 
ses and also point out some of the difficulties in applying American 
National Standards Institute (ANSI) standards to the situation. 





19243 (WHC-SA-2341) Issues and design concepts for 
high-activity liquid packaging. Meinert, N.M. (Westinghouse 
Hanford Co., Richland, WA (United States)); Riley, D.; Wells, A.H. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 15p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-940225-87: Waste man- 
agement '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). 
Order Number DE94009439. Source: OSTI; NTIS; INIS; GPO Dep. 

The tank waste pretreatment process involves the separation of 
low-level and high-level constituents. The liquid high-level defense 
production waste will be vitrified into thousands of glass logs at the 
US DOE sites and then transported to a high-level repository for fi- 
nal disposal. Pretreatment and vitrification technology will need to 
be developed and tested to assess cost-effectiveness. The appro- 
priate pretreatment strategy for complex high-activity liquid will 
depend on proving a competent process. As technology develop- 
ment matures, actual liquid will be substituted for simulants, and 
pilot scale plants will replace laboratory scale process demonstra- 
tions. Development of this strategy depends on tank waste sample 
analyses and a high-activity liquid supply for process testing. How- 
ever, high-activity liquid transportation beyond DOE site boundaries 
is limited to Type B quantities in volumes less than 50 mL; no li- 
censed packaging exists for greater than 50 mL quantities. The 
following paper summarizes the need for a high-activity liquid pack- 
aging, and identifies the agencies effecting packaging design and 
transportation. The high-activity liquid packaging concept retrofits li- 
censed spent fuel casks by replacing the spent fuel basket with a 
sturdy containment vessel appropriate for the chemical nature of 
the liquid. A Nuclear Packaging (Pacific Nuclear's NuPat™ 125-B) 
spent fuel cask was hypothetically retrofitted with a containment 
vessel filled with liquid source term, the radionuclide inventory con- 
tained in the liquid. The structural, thermal, dose rate, and criticality 
consequences of retrofitting the cask body were evaluated based 
on data in the 125-B Cask Safety Analysis Report for Packaging. 
In addition, future packaging development work is discussed. 


19244 


(WSRC-MS-—94-0199) Development of a simple ther- 
mophysical property model for cane fiberboard packages 
subjected to a hypothetical accident fire. Hensel, S.J.; Gro- 
mada, R.J. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 


(United States) DOE Contract AC09-89SR18035. (CONF- 
9405109-4: Department of Energy defense programs packaging 
workshop, Knoxville, TN (United States), 16-19 May 1994). Order 
Number DE94009276. Source: OSTI; NTIS; GPO Dep. 

A simple thermophysical property model has been developed to 
analytically determine the thermal response of cane fiberboard 
when exposed to temperatures and heat fluxes associated with the 
hypothetical aident condition and the post fire cooling. The com- 
plete model was developed from high temperature cane fiberboard 
1-D test results and consists of heating and cooling sub-models. 
The heating property model accounts for the enhanced heat trans- 
fer of the hot gases in the fiberboard, the loss of energy via 
venting, and the loss of mass from venting during the heating 
portion of the test. The cooling property model accounts for the de- 
graded material effects and the continued heat transfer associated 
with the hot gases after removal of the external heating source. 
Agreement between the test results of a four inch thick fiberboard 
sample with the analytical application of the complete property 
model is quite good and will be presented. 


19245 (WSRC-TR-94-0155) Technical and management 
considerations in conducting type B shipping container tests. 
Whitney, M.A.; Leader, D.R.; Phipps, D.P. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9405109-1: Department of Energy defense 
programs packaging workshop, Knoxville, TN (United States), 16- 
19 May 1994). Order Number DE94009274. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Code of Federal Regulations (CFR) mandate that type B 
shipping containers are capable of surviving specific drop tests. 
One approach for demonstrating compliance to the CFRs is to 
drop test a shipping container. This paper will discuss the technical 
and management considerations in conducting such drop tests on 
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the 9975 family of shipping containers. For both technical and 
management considerations this paper will comment on loading the 
shipping container, dropping the shopping container, and examina- 
tion of the shipping container after the drop tests. 


19246 (Y/DD-613/R1) Experience with performance based 
training of nuclear criticality safety engineers. Taylor, R.G. Oak 
Ridge Y-12 Plant, TN (United States). 20 Dec 1993. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. (CONF-940602-7: 35. annual meeting of the 
American Nuclear Society, New Orleans, LA (United States), 11-16 
Jun 1994). Order Number DE94010046. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Historically, new entrants to the practice of nuclear criticality 
safety have learned their job primarily by on-the-job training (OJT) 
often by association with an experienced nuclear criticality safety 
engineer who probably also learned their job by OJT. Typically, the 
new entrant learned what he/she needed to know to solve a partic- 
ular problem and accumulated experience as more problems were 
solved. It is likely that more formalism will be required in the future. 
Current US Department of Energy requirements for those positions 
which have to demonstrate qualification indicate that it should be 
achieved by using a systematic approach such as performance 
based training (PBT). Assuming that PBT would be an acceptable 
mechanism for nuclear criticality safety engineer training in a more 
formal environment, a site-specific analysis of the nuclear criticality 
safety engineer job was performed. Based on this analysis, classes 
are being developed and delivered to a target audience of newer 
nuclear criticality safety engineers. Because current interest is in 
developing training for selected aspects of the nuclear criticality 
safety engineer job, the analysis i's incompletely developed in 
some areas. Details of this analysis are provided in this report. 


19247 (Y/NA-1784) Fabrication options for depleted ura- 
nium components in shielded containers. Derrington, S.B.; 
Thompson, J.E.; Coates, C.W. Oak Ridge Y-12 Plant, TN (United 
States). 27 Jan 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (CONF-940553— 
38: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94010032. Source: OSTI; NTIS; GPO Dep. 

Depleted uranium (DU) is an attractive material for the gamma- 
shielding components in containers designed for the storage, 
transport, and disposal of high-level radioactive wastes or spent 
nuclear fuel. The size and weight of these components present 
fabrication challenges. A broad range of technical expertise, capa- 
bilities, and facilities for uranium manufacturing and technology 
development exist at the Department of Energy laboratories and 
production facilities and within commercial industry. Several cast 
and wrought processes are available to fabricate the DU compo- 
nents. Integration of the DU fabrication capabilities and physical 
limitations for handling the DU components into the early design 
phase will ensure a fabricable product. 
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Refer also to citation(s) 17860, 17868, 18535, 19003, 19011, 
19084, 19489, 19583, 20426, 20546, 20547, 20548, 20558, 20559 


19248 (AAA-LIEKKI-L93-1, pp. 27-56) Particle-turbulence in- 
teraction. Karvinen, R. (Tampere Univ. of Technology (Finland). 
Thermal Engineering). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Projects KTM-LIEKKI 1-1; 1-10; 
1-11. In LIEKKI Combustion Research Program: Technical Review 
1988-1992. 1004p. Order Number DE94763298. Source: OSTI; 
NTIS. 

Dilute particulate flows can be found in some form almost in ev- 
ery process or subprocess concerned with combustion. Despite the 
very small volume occupied by the particles compared to the con- 
veying fluid, they can significantly alter the pressure drop, heat 
transfer, mass transfer and mixing capabilities of the flow. Conse- 
quently, it is of great importance to understand these types of flows 
and to be able to describe them mathematically for modelling and 
design. The governing Lagrangian equation of particle motion and 
its application to the description of energy spectrum and dispersion 
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rate of a particle are shortly treated. In addition, the important pa- 
rameters of the process are described and their individual effect 
indicated. Because of their inertia, particles are not able to respond 
to the entire spectrum of fluid turbulence. They obtain most of the 
energy at large wave numbers reducing that part of spectrum but 
release energy at length scales which are comparable to their size. 
For small particles, these wave numbers can well be below the en- 
tire fluid spectrum and accordingly be at the dissipative range of 
the turbulence. As a result, particles tend to change the shape of 
the fluid spectrum, providing a coupling effect between the phases. 
In this context, the existing efforts to describe the turbulence modu- 
lation of the fluid with two-equation turbulence models are reported. 
In addition, the recent results of direct numerical simulations of 
particulate flows are described. Finally, the experimental work con- 
cerning the diffusivity of passive scalars in gas-particle flows made 
in this project is shortly reported. These results indicate the pro- 
nounced effect of the length scale to reduce the diffusion rate of 
the scalars, 


19249 (AAA-LIEKKI-L93-1, pp. 131-158) Heat transfer in the 
pressurized fluidized bed. Fagerholm, N.E. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Faculty of Mechanical Engineering 
Power Plant Machinery); Paloposki, T. Aabo Akademi, Turku (Fin- 
land). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 1-7; 1-16. In LIEKKI Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

The heat transfer between a fluidized bed and an immersed tube 
was measured. Measurements were made with three particle size 
distributions in a cold test rig at pressures up to 32 bars. It was 
found that the average heat transfer increased with pressure. The 
variations of the local heat transfer around the tube also increased 
with pressure. The measured values of the heat transfer were 
compared with values predicted by the correlations published in the 
literature. Good agreement was found near the point of maximum 
heat transfer. Away from the point of the maximum heat transfer, 
except in the case of smail particle size and small pressure, it was 
not possible to predict the heat transfer coefficient. Measurements 


of the thickness of the air gap between the particles and the sur- 
face and of the area of the heat transfer surface covered by the 
particles were conducted. 


19250 (AAA-LIEKKI-L93-1, pp. 241-245) Development of a 
multi-phase flow theory and computer program. Ruottu, S. 
(Einco Oy, Karhula (Finland)). Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1993. Project KTM- 
LIEKK! 1-20. In LIEKKI Combustion Research Program: Technical 
Review 1988-1992. 1004p. Order Number DE94763298. Source: 
OSTI; NTIS. 

Since 1986, Einco Oy has been active in developing a general 
theoretical formulation of reactive multi-phase systems and com- 
puter software based on this theory. The report includes the 
fundamental equations of this theory which form the basis of the 
REF computer program (Reactions, Energy, Fluid dynamics). A 
steady state version of REF has been used since 1986. By now 
REF has been applied successfully to a great number of various 
reactive multi-phase systems. The major limitations of REF have 
been due to its fluid dynamic equations which have not been able 
to predict correctly the situations where pneumatic transport, flu- 
idization and fixed bed phases appear simultaneously. Also, the 
momentum transfer between the discrete phases has been a prob- 
lem. In order to overcome these problems, Einco has developed a 
more general formulation of momentum balances of multi-phase 
systems. The equations developed can be applied to both gas and 
particle phases, and they account for particle -particle interactions. 
Another new feature of the equations is the generalized phase pres- 
sures, which accounts for momentum transfer of fixed bed phases, 


19251 (AAA-LIEKKI-L93-1, pp. 581-602) Turbulent motion of 
@ gaseous suspension. Huotari, J. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab.). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Project KTM-LIEKKI. In LIEKK/] Combus- 
tion Research Program: Technical Review 1988-1992. 1004p. 
Order Number DE94763298. Source: OSTI; NTIS. 
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This article presents a review of the developments in the mathe- 
matical modelling of turbulent motion of a gaseous suspension. A 
number of models proposed for analyzing this class of flow; from a 
continuum-mechanical approach to using the kinetic theory of 
gases to derive transfer equations for the bulk system; have been 
briefly reviewed. For dilute suspensions, a number of models for 
dispersed two phase flows, in which wall effects are only of minor 
importance, have been proposed. These models neglect the parti- 
cle kinetic and collisional effects and hence can not be applied for 
the case of large Stokes numbers. For large Stokes numbers, the 
momentum transfer in particle phase is mainly due to the effective 
repulsive force exerted between particles in random motion. One 
possible approach for this class of flow is to treat the particle 
phase as a granular material, where momentum is primarily trans- 
ferred through collisions. For dense suspensions, recent studies 
employ ideas from the kinetic theory of gases (with the fluctuation 
velocity of the grains corresponding to the temperature of the gas), 
modified to include the effects of inelastic collisions; to obtain con- 
tinuum equations for the mass, momentum and energy in the bulk 
system. The review concludes that under certain flow conditions, 
the exchange of momentum in collisions between the particles and 
between the particles and the wall plays a significant role in the 
balance of forces in the particle phase. 


19252 (ANL/ET/CP-82378) Nonlinear dynamics of tube ar- 
rays in cross flow. Chen, S.S.; Cai, Y.; Zhu, S. Argonne National 
Lab., IL (United States). Energy Technology Div. [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9404137-1: 12. symposium on energy 
engineering sciences, Argonne, IL (United States), 27-29 Apr 
1994). Order Number DE94009806. Source: OSTI; NTIS; GPO 
Dep. 

Fluidelastic instability of loosely supported tube arrays was stud- 
ied analytically and experimentally. This is one of the important 
practical problems of autonomous fliuid-structure systems with 
many interesting motions. Both fluid-damping and fluid-stiffness 
controlled instabilities were investigated. Depending on the system 
parameter, the dynamic response of the tubes includes periodic, 
quasiperiodic, and chaotic motions. The analytical model is based 
on the unsteady flow theory, which can predict the nonlinear dy- 
namics of tube arrays in cross flow. For fluid-damping controlled 
instability, analytical results and experimental data agree reason- 
ably well. This study was applied to heat exchangers. 


19253 (ANL/MCS/PP-74001) A nonconservative scheme 
for isentropic gas dynamics. Chen, Gui-Qiang (Argonne National 
Lab., IL (United States)); Liu, Jian-Guo. Argonne National Lab., IL 
(United States). [1994]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94011488. Source: OSTI; NTIS; GPO Dep. 

In this paper, we construct a second-order nonconservative for 
the system of isentropic gas dynamics to capture the physical in- 
variant regions for preventing negative density, to treat the vacuum 
singularity, and to control the local entropy from dramatically in- 
creasing near shock waves. The main difference in the construction 
of the scheme discussed here is that we use piecewise linear func- 
tions to approximate the Riemann invariants w and z instead of the 
physical variables p and m. Our scheme is a natural extension of 
the schemes for scalar conservation laws and it can be numerical 
implemented easily because the system is diagonalized in this co- 
ordinate system. Another advantage of using Riemann invariants is 
that the Hessian matrix of any weak entropy has no singularity in 
the Riemann invariant plane w-z, whereas the Hessian matrices of 
the weak entropies have singularity at the vacuum points in the 
physical plane p-m. We prove that this scheme converges to an 
entropy solution for the Cauchy problem with L© initial data. By 
convergence here we mean that there is a subsequent conver- 
gence to a generalized solution satisfying the entrophy condition. 
As long as the entropy solution is unique, the whole sequence con- 
verges to a physical solution. This shows that this kind of scheme 
is quite reliable from theoretical view of point. In addition to being 
interested in the scheme itself, we wish to provide an approach to 
rigorously analyze nonconservative finite difference schemes. 


19254 (CNIC—00127) An investigation of flow and resis- 
tance characteristics of heat exchanger with the 2-D LDV 





system and visualization technique. Wang Zongsen (Qinghua 
Univ., Beijing (China). Dept. of Engineering Mechanics); Shen 
Xiong; Xu Yuanhui; Bi Shuxun. China Nuclear Information Centre, 
Beijing, BU (China). Dec 1987. 7p. (in Chinese). (TSHUNE-0003.). 
Order Number DE94624626. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An experimental study of the heat exchanger which would be 
used in a nuclear reactor for low temperature heat-supplying is 
presented. A 2-D Laser Doppler Velocimeter was used as a unique 
technique to measure the mean velocity and turbulence intensity 
distributions in different sections of the model. The relationship 
between the resistance coefficient and Reynolds number also ob- 
tained in terms of the total pressure rakes covered by the casings 
and the wall static pressure pick-up holes. The flow visualization 
has realized by using a piece of light source with an Argon-lon 
laser. It is apparent that the polystyrene particles seeded in the 
flow can trace the mean flow. The results showed that the self- 
similar phenomenon exists in the tube bundle flow system. There 
are some secondary vortices in the cross sections between two 
passages of the model. 


19255 (CONF-9204103-4) The scattering phase function 
coefficients of pulverized-coal particles in flames. Manick- 
avasagam, S.; Menguec, M.P. Kentucky Univ., Lexington, KY 
(United States). Dept. of Mechanical Engineering. [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-87PC79916. From Combustion Institute central 
states spring meeting on combustion fundamentals and applica- 
tions; Columbus, OH (United States); 26-28 Apr 1992. Order 
Number DE94011690. Source: OSTI; NTIS; GPO Dep. 

The most significant mode of heat transfer in large-scale com- 
bustion systems is radiative transfer. To model such systems, 
radiation heat transfer should be accounted for correctly, which 
requires a thorough knowledge of the radiative properties of com- 
bustion products (Viskanta and Menguec, 1987; Menguec and 
Webb, 1992). It is usually difficult to calculate the properties of 
coal/char particles and soot agglomerates from theory, as they are 
non-homogeneous and irregularly shaped. Therefore, it is desirable 
to determine the effective radiative properties of these particles di- 
rectly from experiments. The information available for the optical 
and radiative properties of burning coalV/char particles in the 
infrared region of the wavelength spectrum is scarce. It is more de- 
sirable to estimate the effective parameters required in the solution 
of the radiative transfer equation (RTE), i.e., the absorption and 
scattering coefficients and the scattering phase function of coal and 
char particles. In the present study, we determined the scattering 
characteristics of pulverized-coal particles heated in a premixed 
flame directly from experiments. The details of the theoretical mod- 
els considered for data reduction were already reported in another 
paper (Menguec, et al., 1991). In the following sections, first we 
will briefly discuss the experimental system used. After that the re- 
sults will be presented and compared against those obtained from 
the Lorenz-Mie theory for spherical particles. 


19256 (CONF-9305134—, pp. 157-163) Coupling effects in 
multiphase free shear flows. Troutt, T.R.; Crowe, C.T.; Chung, 
J.N. Argonne National Lab., IL (United States). 1993. Grant CBYT- 
8500618; Grant CBT-8806525. From 11. symposium on energy 
engineering sciences; Argonne, IL (United States); 3-5 May 1993. 
In Eleventh symposium on energy engineering sciences: Proceed- 
ings: Solid mechanics and processing: Analysis, measurement and 
characterization. 300p. Order Number DE93019930. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary goal of this research program is to examine the 
effects of two-way multiphase coupling on the development of or- 
ganized vortex structures in free shear flows and the resultant 
multiphase dispersion. Previous research studies have determined 
that one-way coupled particle dispersion in free shear flows is 
strongly dependent on the vortex structures present in these flows 
and their interactions as well as the ratio of the particle aerody- 
namic response time to the time scale of the dominant vortex 
structures. Current research efforts are directed towards exploring 
the effects that two-way momentum, mass and energy coupling 
have on the multiphase dispersion processes previously uncov- 
ered. These efforts involve analytical, numerical and experimental 
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investigations. Recent analytical and numerical results indicate that 
momentum coupling effects can significantly alter the global stabil- 
ity and potentially the large scale features of the multiphase flow 
field. These multiphase coupling effects may have significant im- 
portance with regard to predicting the performance of many energy 
conversion systems. 


19257 (CONF-9309310—) Proceedings: Joint DOE/NSF 
Workshop on flow of particulates and fluids. USDOE Pittsburgh 
Energy Technology Center, PA (United States); National Science 
Foundation, Washington, DC (United States). [1993]. 394p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). From 5. joint 
Department of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. Order Number DE94009727. Source: OSTI; 
NTIS; GPO Dep. 

These proceedings are the result of the Fifth DOR-NSF Work- 
shop on fundamental research in the area of particulate two-phase 
flow and granular flow. The present collection of twenty contribu- 
tions from universities and national laboratories is based on 
research projects sponsored by either the Department of Energy or 
the National Science Foundation. These papers illustrate some of 
the latest advances in theory, simulations, and experiments. The 
papers from the Workshop held September 29—October 1, 1993 
have been separated into three basic areas: experiments, theory, 
and numerical simulations. A list of attendees at the workshop is 
included at the end of the proceedings. Selected papers have been 
indexed separately for inclusion in the Energy Science and Tech- 
nology Database. 


19258 (CONF-9309310-, pp. 1-10) Dense, collisional, nearly 
steady, nearly fully developed flows down inclines. Jenkins, 
J.T. (Cornell Univ., Ithaca, NY (United States)). USDOE Pittsburgh 
Energy Technology Center, PA (United States); National Science 
Foundation, Washington, DC (United States). [1993]. From 5. joint 
Department of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF Workshop on 
flow of particulates and fluids. 394p. Order Number DE94009727. 
Source: OSTI; NTIS. 

In preparation for the development of a hydraulic theory for par- 
ticulate flows that involve particle collisions throughout their depth, 
the author analyzes a flow down an incline that is dense, one di- 
mensional, nearly steady, and nearly fully developed. Because the 
model employs more realistic boundary conditions at the base of 
the flow, the analysis is slightly more complicated than that of Sav- 
age; because attention is restricted to dense flows, it is somewhat 
simpler than that of Richman & Marciniec. 


19259 (CONF-9309310-, pp. 11-28) The growth of distur- 
bances in fluidized beds: Capturing gas and liquid behavior in 
a single framework. Anderson, K. (Princeton Univ., NJ (United 
States)); Kevrekidis, Y.; Sundaresan, S.; Jackson, R. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); National 
Science Foundation, Washington, DC (United States). [1993]. From 
5. joint Department of Energy/National Science Foundation 
(DOE/NSF) workshop on flow of particulates; Ithaca, NY (United 
States); 29 Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF 
Workshop on flow of particulates and fluids. 394p. Order Number 
DE94009727. Source: OSTI; NTIS. 

The volume averaged equations of motion for small particles 
suspended in a fluid have been studied with the simplest set of 
constitutive closures, to explore the extent to which they represent 
observed behavior. A finite element code has been developed to 
examine the predictions of the system of equations, and it has 
been tested against analytical results. With confidence in the code 
established, the authors have proceeded to follow the growth of 
one and two dimensional disturbances in gaseous and liquid sus- 
pensions. In both systems one-dimensional disturbances grow into 
similar structures. The time scales of this growth are very different 
for the two, but this difference is in agreement with observed be- 
havior. These one-dimensional waves become unstable against 
perturbations with lateral structure, with the instability again taking 
the same form in both systems. The initial two-dimensional devel- 
opment is identical in both systems; a void forms and recirculation 
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appears in the fluid. Finally, in the last stages of development, the 
incipient void in the gaseous suspension continues to grow 
smoothly into a bubble-like structure, while that in the liquid sus- 
pension is destroyed as particles are lifted by the liquid vortex to fill 
the void. This is the first evidence that the volume averaged equa- 
tions of motion represent the observed difference in behavior 
between typical gas and liquid fluidized beds. 


19260 (CONF-9309310-, pp. 29-46) Gravity-driven flows of 
smooth, inelastic spheres down bumpy inclines. Richman, 
M.W. (Worcester Polytechnic Institute, MA (United States)); Martin, 
R.E. USDOE Pittsburgh Energy Technology Center, PA (United 
States); National Science Foundation, Washington, DC (United 
States). [1993]. DOE Contract AC22-91PC90185. From 5. joint De- 
partment of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF Workshop on 
flow of particulates and fluids. 394p. Order Number DE94009727. 
Source: OSTI; NTIS. 

In this paper, the authors employ a kinetic theory to analyze 
steady, fully developed, gravity-driven flows of identical, smooth, 
highly inelastic spheres down bumpy inclines. They treat the solid 
fraction, mean velocity, and components of the full second moment 
of fluctuation velocity as mean fields. In addition to the balance 
equations for mass and momentum, they treat the balance of the 
full second moment of fluctuation velocity as an equation that must 
be satisfied by the mean fields. However, in order to simplify the 
resulting boundary value problem, they retain fluxes of second mo- 
ments in its isotropic piece only. The constitutive relations for the 
stresses and collisional source of second moment depend explicitly 
on the second moment of fluctuation velocity, and the constitutive 
relation for the energy flux depends on gradients of granular tem- 
perature, solid fraction, and components of the second moment. 
They obtain numerical solutions that are free of stress and energy 
flux at the tops of the flows, satisfy momentum and energy bal- 
ances at the bumpy base, and are most easily parameterized in 
terms of the granular temperature at the tops of the flows. To each 
such temperature there corresponds a value of mass hold-up and 
mass flow rate. For fixed coefficients of restitution, boundary 
bumpiness, and angle of inclination, the authors calculate the vari- 
ation of mass flow rate with mass hold-up, and for a prescribed 
value of mass hold-up they calculate the profiles of solid fraction, 
mean velocity, normal components of the second moment, and 
normal stresses. 


19261 (CONF-9309310—, pp. 47-58) Disperse flows: Effec- 
tive equations and particle stress. Prosperetti, A.; Zhang, D.Z.; 
Bulthuis, H. USDOE Pittsburgh Energy Technology Center, PA 
(United States); National Science Foundation, Washington, DC 
(United States). [1993]. DOE Contract FG02-89ER14043. Grant 
CTS-8918144. From 5. joint Department of Energy/National Sci- 
ence Foundation (DOE/NSF) workshop on flow of particulates; 
Ithaca, NY (United States); 29 Sep - 1 oct 1993. In Proceedings: 
Joint DOE/NSF Workshop on flow of particulates and fluids. 394p. 
Order Number DE94009727. Source: OSTI; NTIS. 

The purpose of this paper is to briefly describe a new method for 
the derivation of averaged equations for disperse multiphase flow 
and to demonstrate its flexibility by application to a variety of 
systems such as potential flow, viscous flow, heat convection, ther- 
mocapillary flow, and others. First the main components of the 
method will be recalled briefly omitting proofs that can be found in 
Zhang, Zhang and Prosperetti, and Bulthuis, Prosperetti, and San- 
gani. 


19262 (CONF-9309310-, pp. 59-72) Stability analysis for 
the flow of granular materials down an inclined plane. Ra- 
jagopal, K.R. (Univ. of Pittsburgh, PA (United States)); Gudhe, R. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
National Science Foundation, Washington, DC (United States). 
[1993]. From 5. joint Department of Energy/National Science Foun- 
dation (DOE/NSF) workshop on flow of particulates; Ithaca, NY 
(United States); 29 Sep - 1 oct 1993. In Proceedings: Joint DOE/ 
NSF Workshop on flow of particulates and fluids. 394p. Order 
Number DE94009727. Source: OSTI; NTIS. 

The comprehensive survey by Boyle and Massoudi discusses 
the various constitutive equations that have been used to model 
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the flow of granular materials. Here, the authors are interested in 
the stability of flow down an inclined plane, of granular materials 
that are modeled according to the constitutive relation of Jenkins 
and Richman. The kinetic theory approach to modeling has been 
applied to granular materials by various investigators. 


19263 (CONF-9309310-, pp. 73-96) Statistical mechanics of 
colloidal suspension rheology. Wagner, N.J. (Univ. of Deleware, 
Newark, DE (United States)). USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States); National Science Foundation, 
Washington, DC (United States). [1993]. From 5. joint Department 
of Energy/National Science Foundation (DOE/NSF) workshop on 
flow of particulates; Ithaca, NY (United States); 29 Sep - 1 oct 
1993. In Proceedings: Joint DOE/NSF Workshop on flow of partic- 
ulates and fluids. 394p. Order Number DE94009727. Source: 
OSTI; NTIS. 

A self-consistent, statistical mechanical theory for the dynamics 
and rheology of suspensions of Brownian colloids completely in 
terms of physicochemical suspension properties is presented. The 
theory uses the Rogers-Young closure of the Ornstein-Zernike 
equation for the equilibrium structure and the generalized hydrody- 
namics theory developed by Hess and Klein for the dynamic 
properties. Direct hydrodynamics interactions are neglected. Mode- 
mode coupling is used to close the generalized hydrodynamics 
equations and provide a self-consistent set of equations for the 
dynamics. All accessible linear viscoelastic properties of the sus- 
pension are then calculated from the dynamics of the intermediate 
scattering function. Numerical solutions are obtained for Yukawa 
particles through the viscoelastic approximation. Comparison with 
rheological data from the literature on model systems demonstrates 
the accuracy of the theory for predicting both qualitative trends and 
quantitative behavior. The results are interpreted in terms of the 
cage melting model for colloid dynamics. 


19264 (CONF-9309310-—, pp. 97-120) Simulations of particle 
transport in plasma processing discharges. Choi, S.J. (Univ. of 
Illinois, Urbana, IL (United States)); Ventzek, P.L.G.; Hoekstra, 
R.J.; Kushner, M.J. USDOE Pittsburgh Energy Technology Center, 
PA (United States); National Science Foundation, Washington, DC 
(United States). [1993]. From 5. joint Department of En- 
ergy/National Science Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 
The transport of particles (“dust”) in low pressure electrical glow 
discharges is of interest with respect to contamination of semicon- 
ductor wafers during plasma etching and deposition. The 
distribution of dust particles in these reactors is determined by a 
variety of forces; the most important being electrostatic, viscous ion 
drag, gravitational, thermophoretic and neutral fluid drag. In this 
paper, the authors present results from a series of computer mod- 
els to predict the spatial distribution of dust particles in capacitively 
coupled electrical glow discharges considering these forces. The 
results are parameterized over power deposition, gas flow, and 
particle size. They find that the spatial distribution of dust depends 
on the spatial dependence of the sheaths and potential in the bulk 
plasma which in turn depend upon the electrical topography of the 
surfaces. Experimentally observed “dome” and “ring” distributions of 
dust particles are computationally reproduced for specific combina- 
tions of discharge power, particle size and substrate topography. 


19265 (CONF-9309310—, pp. 121-130) Inertial effects in 
suspensions. Tsao, H.K. (Cornell Univ., Ithaca, NY (United 
States)); Koch, D.L.; Mo, G.B.; Sangani, A.S. USDOE Pittsburgh 
Energy Technology Center, PA (United States); National Science 
Foundation, Washington, DC (United States). [1993]. From 5. joint 
Department of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF Workshop on 
flow of particulates and fluids. 394p. Order Number DE94009727. 
Source: OSTI; NTIS. 

The authors current research efforts are aimed at understanding 
the behavior of suspensions in which both the viscous and inertial 
effects are significant. The two types of suspension which are par- 
ticulary amenable to a detailed many-particle interaction calculation 
are (i) gas-solid suspensions at small Reynolds number, Re, and 





finite Stokes number, St, and (ii) bubbly liquids at large Re. The 
uniform states of these suspensions are known to be generally un- 
stable under the action of a gravitational force. For example, 
gas-solid fluidized beds exhibit a bubbling phenomenon in which 
macroscopic regions (of linear dimensions much greater than the 
particle size) devoid of particles form, and bubbly liquids form slugs. 
While there is still some debate on the exact form of the equations 
that describe the macroscopic behavior of these suspensions, it is 
generally recognized that the particle-phase pressure plays an im- 
portant role in stabilizing the uniform state of these suspensions. 


19266 (CONF-9309310—, pp. 131-148) Simulation of rotary- 
drum and repose tests for frictional spheres and rigid sphere 
clusters. Walton, O.R. (Lawrence Livermore National Laboratory, 
CA (United States)); Braun, R.L. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States); National Science Foundation, 
Washington, DC (United States). [1993]. DOE Contract W-7405- 
ENG-48. From 5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of particulates; Ithaca, 
NY (United States); 29 Sep - 1 oct 1993. In Proceedings: Joint 
DOE/NSF Workshop on flow of particulates and fluids. 394p. Or- 
der Number DE94009727. Source: OSTI; NTIS. 

The effects of rotation rate and interparticle friction on the bulk 
flow behavior in rotating horizontal cylinders are studied via particle- 
dynamic simulations. Assemblies of inelastic, frictional spheres and 
rigid sphere clusters are utilized, and rotation rates from quasistatic 
to centrifuging are examined. Flow phenomena explored include 
size segregation, avalanching, slumping and centrifuging. Simu- 
lated drum flows with two sizes of frictional spheres showed very 
rapid segregation of species perpendicular to the drum axis; how- 
ever, simulations of up to 10 revolutions, utilizing periodic-boundary 
ends, did not exhibit the experimentally observed axial segregation 
into stripes. Angles of repose for uniform-sized spheres in slowly 
rotating cylinders varied from 13 to 31 degrees as the friction coef- 
ficient varied from 0.02 to 1.0. For simulated rotation rates higher 
than the threshold to obtain uniform flow conditions, the apparent 
angle of repose increases as the rotation rate increases, consistent 
with experiments. Also, simulations with rigid clusters of 4 spheres 
in a tetrahedral shape or 8 spheres in a cubical arrangement, 
demonstrate that particle shape strongly influences the repose 
angle. Simulations of cubical 8-sphere clusters, with a surface co- 
efficient of friction of 0.1, produced apparent angles of repose 
exceeding 35 degrees, compared to 23 degrees for assemblies of 
single spheres interacting with the same force model parameters. 


19267 (CONF-9309310-, pp. 149-186) Direct numerical sim- 
ulation of particle-turbulence interaction in channel flow. Pan, 
Y. (Univ. of California, Santa Barbara, CA (United States)); Het- 
sroni, G.; Banerjee, S. USDOE Pittsburgh Energy Technology 
Center, PA (United States); National Science Foundation, Washing- 
ton, DC (United States). [1993]. Grant CTS-91-23297. From 5. joint 
Department of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF Workshop on 
flow of particulates and fluids. 394p. Order Number DE94009727. 
Source: OSTI; NTIS. 

This is a study of the interaction of dispersed solid particles with 
the turbulence in turbulent wall layer in a flame. The focus of the 
work is on horizontal channel flows (i.e. inhomogeneous in the 
wall-normal direction) because some puzzling and important phe- 
nomena have been recently discovered in the near-wall region. By 
using direct numerical solution of the incompressible Navier-Stokes 
equations for the continuous phase, with the effects of particles ac- 
counted for, a general methodology is developed to study the 
particle/turbulence interactions. This methodology is then applied to 
study: (1) the effects of turbulent motion on particles with particle 
Reynolds number Rep << 1 (Rép is based on the particle’s rela- 
tive velocity in the fluid flow and the diameter of the particle), (2) 
the modification of turbulence by particles. The simulation is con- 
ducted for the cases of various particle sizes and particle loading, 
with gravity and without gravity. Based on the data obtained from 
numerical computations, Lagrangian and Eulerian statistics for both 
the fluid and the particles will be developed to study the macro- 
scopic properties of two-phase dispersed flows and elucidate 
various existing modeling approaches. Also the data base will be 
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used for visualization and animation. The authors are able to di- 
rectly look into the details of particle-fluid motion and thus better 
understanding the mechanisms involved in particle-turbulence inter- 
actions. 


19268 (CONF-9309310—, pp. 187-192) Bridging microstruc- 
tural and continuum theories of dispersed systems with 
parallel computer architectures. Kim, S. (Univ. of Wisconsin, 
Madison, WI (United States)). USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States); National Science Foundation, 
Washington, DC (United States). [1993]. Grant CTS-9218668; 
Grant CDA-9024618. From 5. joint Department of Energy/National 
Science Foundation (DOE/NSF) workshop on flow of particulates; 
Ithaca, NY (United States); 29 Sep - 1 oct 1993. In Proceedings: 
Joint DOE/NSF Workshop on flow of particulates and fluids. 394p. 
Order Number DE94009727. Source: OSTI; NTIS. 

The project objective is to develop a foundation for the large- 
scale simulation of the behavior of suspensions ranging from dilute 
to concentrated systems. The suspended particles and container 
walls in the simulation can be of arbitrary and quite complex 
shape; detailed information at the microscopic level, such as the 
role of surface roughness, and nonsphericity (rod-like to disk-like) 
can be addressed. The solution methodology features fast iterative 
algorithms based on integral representations for the Stokes velocity 
field (and related equations in potential theory for the electrostatic 
effects) developed by the authors’s group. The overall computa- 
tional design philosophy is consistent with the goal of optimal 
performance on new advanced computer architectures (parallel 
computers) capable of performing 10° (today) and 101? (near fu- 
ture) floating point operations per second. To achieve these 
objectives, this group has initiated scalability studies to predict per- 
formance on massively parallel computers, using NSF/ARPA 


sponsored architecture prototyping environments developed by 
computer scientists at UW-Madison. Results are now coming out 
for such interesting constructs like massively parallel shared mem- 
ory environments and other architecture designs of the next 
generation of parallel superconductors. As part of the testbed of 


benchmark suites to evaluate performance of various architectures, 
the author is developing a large scale computational simulation of 
the kinetics of protein folding. The separation between time scales 
is too large for a direct Brownian dynamics simulation. Instead, he 
solves an equivalent set of Fokker-Planck equations over an opti- 
mal pathway in configuration space. Preliminary results for both 
parallelism and model fidelity are presented. 


19269 (CONF-9309310—, pp. 207-232) Measurement of the 
shear-induced coefficient of self-diffusion in dilute suspen- 
sions. Biemfohr, S.; Looby, T.; Biemfohr, Sh.; Leighton, D.T. Jr. 
USDOE Pittsburgh Energy Technology Center, PA (United States); 
National Science Foundation, Washington, DC (United States). 
[1993]. From 5. joint Department of Energy/National Science Foun- 
dation (DOE/NSF) workshop on flow of particulates; Ithaca, NY 
(United States); 29 Sep - 1 oct 1993. In Proceedings: Joint DOE/ 
NSF Workshop on flow of particulates and fluids. 394p. Order 
Number DE94009727. Source: OSTI; NTIS. 

The shear induced coefficient of self-diffusion is measured for 
dilute suspensions of non-colloidal particles at low Reynolds num- 
bers in a simple shear flow. Previous models predicted that the 
diffusivity for dilute suspensions of smooth spheres should scale as 
the square of the concentration ¢ in the dilute limit since at least 
three particle interactions are required for any permanent displace- 
ment across streamlines (Leighton and Acrivos). In this study the 
diffusivity is shown to be linear in the concentration in this limit, 
with a value of approximately 0.024 ¢ -ya*. Further investigation 
showed that the surface roughness of the particles was insufficient 
to account for this behavior (Da Cunha and Hinch), however the 
particles were also shown to be eccentric with an average aspect 
ration of 1.19. The observed diffusivity may be due to the breaking 
of the symmetry of two particle interactions by this eccentricity. 


19270 (CONF-9309310-, pp. 233-242) Granular flow studies 
by NMR. Altobelli, S.A. (Lovelace Institutes, Albuquerque, NM 
(United States)); Caprihan, A.; Cheng, H.A.; Fukushima, E.; Naka- 
gawa, M.; Wang, L.Z. USDOE Pittsburgh Energy Technology 
Center, PA (United States); National Science Foundation, Washing- 
ton, DC (United States). [1993]. From 5. joint Department of 
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Energy/National Science Foundation (DOE/NSF) workshop on flow 
of particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 

In recent years, Nuclear Magnetic Resonance (NMR) has been 
applied to a few non-medical problems including flows of pure flu- 
ids, immiscible fluids, concentrated suspensions, and grains. In this 
report, the authors provide examples of applications to granular 
flows. In particular, flows of granular materials in a partially filled, 
horizontal, rotating cylinder (such as rotating drum or kiln), have 
been studied by NMR to yield not only the velocity and concentra- 
tion field, but also “diffusion” coefficient components which are 
related to the fluctuations of velocity. The velocity is measured 
from phase images wherein the phase is correlated with the veloc- 
ity. The concentration is measured by a flow compensated imaging 
sequence corrected for intensity attenuation caused by diffusion. 
The diffusion coefficient components are often anisotropic, for ex- 
ample, flat particles have significantly anisotropic diffusion along 
the direction of flow as opposed to perpendicular to the flow. The 
authors have used NMR measurements of concentration and ve- 
locity to calculate energy dissipation from all sources including the 
collisional losses, from velocity and acceleration fields, and com- 
pared the results with a macroscopic measurement of the total 
dissipation. Preliminary numerical experiments from a 2D direct 
simulation are being used to assess the performance of the NMR 
experiments. Experiments with two solid phases yielding different 
NMR signals can be used to study mixing/demixing phenomena 
such as segregation; the authors have imaged radial segregation 
of a mixture of mustard seeds and glass beads of identical sizes 
but different density. 


19271 (CONF-9309310—-, pp. 257-264) Observations of 
granular flow in an inclined chute. Hanes, D.M. USDOE Pitts- 
burgh Energy Technology Center, PA (United States); National 
Science Foundation, Washington, DC (United States). [1993]. From 
5. joint Department of Energy/National Science Foundation 
(DOE/NSF) workshop on flow of particulates; Ithaca, NY (United 
States); 29 Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF 
Workshop on flow of particulates and fluids. 394p. Order Number 
DE94009727. Source: OSTI; NTIS. 

The dynamics of flowing granular material has been previously 
observed in inclined chutes (e.g Savage; Johnson et. al; Ahn et. 
al). One of the questions arising from previous work regards the 
existence of fully developed, steady flows. Depending upon the 
friction or bumpiness of the chute base, experiments have indi- 
cated that under some conditions the flow appears to be steady 
and fully developed. While a truly fully developed flow can never 
be proven to exist in an experimental apparatus because of its fi- 
nite length, apparent fully developed flows are observed to within 
reasonable experimental accuracy’s. The present series of experi- 
ments focuses on the existence of steady, fully developed flows 
over a low friction, bumpy base. 


19272 


(CONF-9309310-, pp. 287-314) Non-invasive rigid 
body tracking. Dave, R. (New Jersey Institute of Technology, 
Newark, NJ (United States)); Bukiet, B.; Rosato, A.; Fischer, |.; 
Voicy, J. USDOE Pittsburgh Energy Technology Center, PA (United 
States); National Science Foundation, Washington, DC (United 
States). [1993]. DOE Contract AC22-91PC90181. From 5. joint De- 


partment of Energy/National Science Foundation (DOE/NSF) 
workshop on flow of particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993. In Proceedings: Joint DOE/NSF Workshop on 
flow of particulates and fluids. 394p. Order Number DE94009727. 
Source: OSTI; NTIS. 

The authors report on efforts to non-invasively track a sphere as 
it moves under gravity down an inclined chute. The sphere contains 
an electrical transmitter and its position and orientation are deduced 
using only the voltages received in a set of antennae mounted on 
the chute. The ultimate goal of this project is to detect the motion 
of a single particle flowing within a mass of particulates. Model 
equations have been developed for the voltages induced in the re- 
ceivers. These nonlinear equations predict the voltage induced in a 
given antenna as a function of the transmitter's orientation and 
position. In order to obtain the position and orientation of the trans- 
mitter from the voltage measurements, they apply the ideas of 
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gradient search algorithms with those of Monte Carlo methods to 
obtain the best agreement between the model predictions and ex- 
perimental measurements. Results have been obtained using their 
model equations and inversion algorithm to find the position and 
orientation of the sphere being tracked as it proceeds along a 
known trajectory. Comparisons with simulated and experimental 
data are presented which establish the feasibility of this approach. 


19273 (CONF-9309310-—, pp. 315-374) Aggregation and dis- 
persion of spheres falling in viscoelastic liquids. Joseph, D.D. 
(Univ. of Minnesota, Minneapolis, MN (United States)); Liu, Y.J.; 
Poletto, M.; Feng, J. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States); National Science Foundation, Washington, 
DC (United States). [1993]. From 5. joint Department of En- 
ergy/National Science Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 
This paper focuses on the settling of one sphere near another or 
near a wall. The authors find maximum differences between New- 
tonian and viscoelastic liquids, with repulsion between nearby 
bodies in the Newtonian case and attraction in the viscoelastic 
case. Side-by-side arrangements of sedimenting spheres are un- 
stable in exactly the same way that broadside-on settling of long 
bodies is unstable at subcritical speeds in a viscoelastic fluid. The 
line of centers between the spheres rotates from across to along 
the stream as the spheres are sucked together. The resulting chain 
of two spheres is a long body which is stable when the line be- 
tween centers is parallel to the fall, but this configuration breaks up 
at supercritical speeds in which inertia again dominates. To explain 
the orientation of particles in the subcritical case they correlate the 
aggregative power of a viscoelastic fluid with the zero shear value 
of the coefficient of ratio of the first normal stress difference to the 
shear stress and for exceptional cases they introduce the idea of 


the memory of shear-thinning leading to corridors of reduced vis- 
cosity. 


19274 (CONF-9309310-—, pp. 375-385) Two-phase power-law 
modeling of pipe flows displaying shear-thinning phenomena. 
Ding, J. (Argonne National Laboratory, IL (United States)); Ly- 
czkowski, R.W.; Sha, W.T. USDOE Pittsburgh Energy Technology 
Center, PA (United States); National Science Foundation, Washing- 
ton, DC (United States). [1993]. From 5. joint Department of 
Energy/National Science Foundation (DOE/NSF) workshop on flow 
of particulates; Ithaca, NY (United States); 29 Sep - 1 oct 1993. In 
Proceedings: Joint DOE/NSF Workshop on flow of particulates and 
fluids. 394p. Order Number DE94009727. Source: OSTI; NTIS. 
This paper describes the authors work in modeling concentrated 
liquid-solids flows in pipes. COMMIX-M, a three-dimensional tran- 
sient and steady-state computer program developed at Argonne 
National Laboratory, was used to compute velocities and concen- 
trations. Based on the authors’ previous analysis, some 
concentrated liquid-solids suspension flows display shear-thinning 
rather than Newtonian phenomena. Therefore, they developed a 
two-phase non-Newtonian power-law model that includes the effect 
of solids concentration on solids viscosity. With this new two-phase 
power-law solids-viscosity model, and with constitutive relationships 
for interfacial drag, virtual mass effect, shear lift force, and solids 
partial-slip boundary condition at the pipe walls, COMMIX-M is ca- 


pable of analyzing concentrated three-dimensional liquid-solids 
flows. 


19275 (DOE/ER/25119-2) A report to the Department of 
Energy on studies of complexity in fluid systems. Constantin, 
P.; Dupont, T.F.; Kadanoff, L.P.; Nagel, S. Chicago Univ., IL 
(United States). 14 Jan 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER25119. 
Order Number DE94008878. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to bring together researchers from 
several disciplines who share an interest in studying the develop- 
ment of complexity in fluid systems. The researchers involved have 
expertise in mathematics, numerical computation, and theoretical 
and experimental physics. There are three main subjects: the 
mathematical and phenomenological approaches to turbulence; the 
development of singularities in fluid flow, most particularly in the 
motion of interfaces also mathematical and numerical studies of 





viscous droplet generation; and studies of the scaling properties of 
highly viscous liquids and the nature of avalanche dynamics in 
granular flows. 


19276 (DOE/MC/24193-3500) User’s manual for EROSION/ 
MOD1: A computer program for fluids-solids erosion. Ly- 
czkowski, R.W.; Bouillard, J.X.; Folga, S.M.; Chang, S.L. Argonne 
National Lab., IL (United States). Sep 1992. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC24193 W-31109-ENG-38. Order Number DE94000032. 
Source: OSTI; NTIS; GPO Dep. 

This report describes EROSION/MOD1, a computer prograrn that 
was developed as a two-dimensional analytical tool for the general 
analysis of erosion in fluid-solids systems and the specific analysis 
of erosion in bubbling fluidized-bed combustors. Contained herein 
are implementations of Finnie’s impaction erosion model, Neilson 
and Gilchrist's combined ductile and brittle erosion model, and sev- 
eral forms of the monolayer energy dissipation erosion model. 
These models and their implementations are described briefly. The 
global structure of EROSION/MOD1 that contains these models is 
also discussed. The input data for EROSION/MOD1 are given, and 
a sample problem for a fluidized bed is described. The hydrody- 
namic input data are assumed to come from the output of FLUFIX/ 
MOD2. 


19277 (DOE/MC/24193-3501) User’s manual for FLUFIX/ 
MOD2: A computer program for fluid-solids hydrodynamics. 
Lyczkowski, R.W.; Bouillard, J.X.; Folga, S.M. Argonne National 
Lab., IL (United States). Apr 1992. 125p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC24193 
; W-31109-ENG-38. Order Number DE94000033. Source: OSTI; 
NTIS; GPO Dep. 

This report describes FLUFIX/MOD2, a computer program that 
was developed as a two-dimensional analytical tool, based on a 
two-fluid hydrodynamic model, for application to fluid-flow simula- 
tion in fluid-solids systems and replaces the Interim User's Manual 
for FLUFIX/MOD1. The field equations that constitute the two-fluid 
model used in FLUFIX/MOD2 and the constitutive relationships 
required to close this system of equations, as well as the finite- 
difference equations that approximate these equations and their 
solution procedure, are presented and discussed. The global struc- 
ture of FLUFIX/MOD2 that implements this solution procedure is 
discussed. The input data for FLUFIX/MOD2 are given, and a sam- 
ple problem for a fluidized bed is described. 


19278 (DOE/MC/24193-3503) FORCE2: A multidimensional 
flow program for gas solids flow user’s guide. Burge, S.W. 
Argonne National Lab., IL (United States). May 1991. 234p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC24193 ; W-31109-ENG-38. Order Number 
DE94000035. Source: OSTI; NTIS; GPO Dep. 

This report describes the FORCE2 flow program input, output, 
and the graphical post-processor. The manual describes the steps 
for creating the model, executing the programs and processing the 
results into graphical form. The FORCE2 post-processor was de- 
veloped as an interactive program written in FORTRAN-77. It uses 
the Graphical Kernel System (GKS) graphics standard recently 
adopted by International Organization for Standardization, ISO, and 
American National Standards Institute, ANSI, and, therefore, can be 
used with many terminals. The post-processor vas written with Cal- 
comp subroutine calls and is compatible with Tektkonix terminals 
and Calcomp and Nicolet pen plotters. B&W has been developing 
the FORCE2 code as a general-purpose tool for flow analysis of 
B&W equipment. The version of FORCE2 described in this manual 
was developed under the sponsorship of ASEA-Babcock as part of 
their participation in the joint R&D venture, “Erosion of FBC Heat 
Transfer Tubes,” and is applicable to the analyses of bubbling fluid 
beds. This manual is the principal documentation for program us- 
age and is segmented into several sections to facilitate usage. In 
Section 2.0 the program is described, including assumptions, capa- 
bilities, limitations and uses, program status and location, related 
programs and program hardware and software requirements. Sec- 
tion 3.0 is a quick user’s reference guide for preparing input, 
executing FORCE2, and using the post-processor. Section 4.0 is a 
detailed description of the FORCE2 input. In Section 5.0, FORCE2 
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output is summarized. Section 6.0 contains a sample application, 
and Section 7.0 is a detailed reference guide. 


19279 (DOE/MC/24193-3504) FORCE2: A multidimensional 
flow program for gas solids flow theory guide. Burge, S.W. 
Argonne National Lab., IL (United States). May 1991. 145p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC24193 ; W-31109-ENG-38. Order Number 
DE94000036. Source: OSTI; NTIS; GPO Dep. 

This report describes the theory and structure of the FORCE2 
flow program. The manual describes the governing model equa- 
tions, solution procedure and their implementation in the computer 
program. FORCE2 is an extension of an existing B&V multidimen- 
sional, two-phase flow program. FORCE2 was developed for 
application to fluid beds by flow implementing a gas-solids model- 
ing technology derived, in part, during a joint government — 
industry research program, “Erosion of FBC Heat Transfer Tubes,” 
coordinated by Argonne National Laboratory. The development of 
FORCE2 was sponsored by ASEA-Babcock, an industry participant 
in this program. This manual is the principal documentation for the 
program theory and organization. Program usage and post- 
processing of code predictions with the FORCE2 post-processor 
are described in a companion report, FORCE2 — A Multidimen- 
sional Flow Program for Fluid Beds, User's Guide. This manual is 
segmented into sections to facilitate its usage. In section 2.0, the 
mass and momentum conservation principles, the basis for the 
code, are presented. In section 3.0, the constitutive relations used 
in modeling gas-solids hydrodynamics are given. The _finite- 
difference model equations are derived in section 4.0 and the 
solution procedures described in sections 5.0 and 6.0. Finally, the 
implementation of the model equations and solution procedure in 
FORCE2 is described in section 7.0. 


19280 (DOE/NV/10872-T72) Heat transfer studies of waste 
repository design: Progress report. Boehm, R.F.; Chirukuri, S.; 
Izzeldin, A. Nevada Univ., Las Vegas, NV (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FCO08-S90NV10872. Order Number DE94002503. Source: 
OSTI; NTIS; GPO Dep. 

An experimental study of heat transfer in a porous medium pen- 
etrated by a liquid is to be carried out. For this work a porous 
medium with imbedded heat source will be used, and unsaturated 
water flows will be applied in a transient manner. As water flows 
vertically and approaches the heater, the heated area should 
cause vaporization of the water, forcing the vapor to flow radially 
(thus generally with some horizontal component). At some point in 
the porous medium of sufficient distance from the heater the vapor 
will condense and water will flow vertically again. In this way the 
water should be diverted around the heated area. This general 
phenomenon has been called the “heat pipe” effect. Therefore, the 
determination of the temperature field is to be evaluated at several 
points in the test sample in order to evaluate the “heat pipe” effect. 
Further the experiment will present a model of heat and mass 
transfer in an unsaturated zone of porous media, taking into ac- 
count the effects of temperature gradients on the advective flux, 
and of the enhancement of thermal conduction. In addition, the ex- 
periment will show the effects of moisture migration around a 
heated element in an unsaturated porous medium flow. 


19281 (DOE/NV/11432-1) A-TOUGH: A multimedia 
fluid-flow/energy-transport model for fully- coupled 
atmospheric-subsurtace interactions. Montazer, P. (Multimedia 
Environmental Technology, Inc., Newport Beach, CA (United 
States)); Hammermeister, D.; Ginanni, J. Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-94NV11432. (CONF-940553—4: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94004304. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term effect of changes in atmospheric climatological 
conditions on subsurface hydrological conditions in the unsaturated 
zone in and environments is an important factor in defining the 
performance of a high-level and low-level radioactive waste reposi- 
tories in geological environment. Computer simulation coupled with 
paleohydrological studies can be used to understand and quantify 
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the potential impact of future climatological conditions on repository 
performance. A-TOUGH efficiently simulates (given current state- 
of-the-art technology) the physical processes involved in the 
near-surface atmosphere and its effect on subsurface conditions. 
This efficiency is due to the numerical techniques used in TOUGH 
and the efficient computational techniques used in V-TOUGH to 
solve non-linear thermodynamic equations that govern the flux of 
vapor and energy within subsurface porous and fractured media 
and between these media and the atmosphere. 


19282 (LA-UR-94-419) Application of the lattice Boltz- 
mann/lattice gas technique to multi-fiuid flow in porous media. 
Soll, W.E.; Chen, S.Y.; Eggert, K.G.; Grunau, D.W.; Janecky, D.R. 
Los Alamos National Lab., NM (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940742-2: Computational methods in 
water resources, Heidelberg (Germany), 19-22 Jul 1994). Order 
Number DE94008101. Source: OSTI; NTIS; GPO Dep. 

The lattice Boltzmann approach to modeling fluid flow provides 
an efficient and reliable method for solving the Navier-Stokes equa- 
tions and studying multi-fluid flow problems. In this paper, we 
report state of the art capabilities of our lattice Boltzmann simulator 
for single- and two-fluid flows in two- and three-dimensional prob- 
lems. We review the development of the code and present some of 
the latest results. Some of the flexibility available in the model in- 
cludes arbitrary pore space descriptions, wettability effects, surface 
tension relations, and chemical reactivity. Simulations of two-fluid 
flow through a digitized micromode! geometry, and through a high 
resolution, digitized sample of Berea sandstone are presented. Rel- 
ative permeability as a function of wettability and capillary number 
is discussed. Integration of the lattice Boltzmann approach into 
larger scale models to build a more powerful tool for analyzing 
constitutive behavior is considered. 


19283 (LA-UR-94-1206) Experimental and theoretical in- 
vestigation of operational and survivability issues in thermal 
radiators for thermionic space nuclear power systems: Final 
report. Keddy, M.D. Los Alamos National Lab., NM (United 
States). 15 Mar 1994. 144p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94011657. Source: OSTI; NTIS; GPO Dep. 

Heat pipes are a promising candidate for spacecraft radiators. 
This report describes a program designed to investigate the mass 
migration phenomenon in heat pipes. The program involved experi- 
ments to observe and measure the mass migration rates in both 
high and low operating temperature heat pipes. The low- 
temperature experiments were intended to simulate the operation 
of high-temperature, liquid metal heat pipes. Octadecane was the 
selected low-temperature working fluid. It is a paraffin and exhibits 
some of the characteristics of liquid metal working fluids. Sodium 
was the working fluid used in the high temperature experiment. A 
one-dimensional compressible flow model was developed for de- 
scribing the hydrodynamics of rarefied vapor flow in heat pipe 
condensers. This model was compared with experimental data for 
the low-temperature octadecane heat pipes and the high- 
temperature sodium heat pipe. The model was found to 
satisfactorily predict the temperature profiles and location of freeze- 
fronts for the low-temperature heat pipes. Mass migration rate 
predictions using the model were satisfactory for the low- 
temperature heat pipes as well. However, the mass migration 
prediction for the high-temperature, sodium heat pipe was not in 
agreement with experimental data. An analytical model which ac- 
counts for property variations in the radial as well as longitudinal 
directions is recommended. A one-dimensional model was unsatis- 
factory for predicting mass migration rates in liquid metal heat 
pipes. 


19284 (SAND-94-0320) Analysis of anelastic flow and nu- 
merical treatment via finite elements. Martinez, M.J. Sandia 
National Labs., Albuquerque, NM (United States). May 1994. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94012141. Source: 
OSTI; NTIS; GPO Dep. 

In this report, we reconsider the various approximations made to 
the full equations of motion and energy transport for treating 
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low-speed flows with significant temperature induced property vari- 
ations. This entails assessment of the development of so-called 
anelastic for low-Mach number flows outside the range of validity 
of the Boussinesq equations. An integral part of this assessment is 
the development of a finite element-based numerical scheme for 
obtaining approximate numerical solutions to this class of prob- 
lems. Several formulations were attempted and are compared. 


19285 (UCRL-JC—1 15897) An equal-order approximate pro- 
jection FEM. Gresho, P.M.; Chan, S.T.; Christon, M. Lawrence 
Livermore National Lab., CA (United States). Feb 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940742—-4: Computational methods in 
water resources, Heidelberg (Germany), 19-22 Jul 1994). Order 
Number DE94010101. Source: OSTI; NTIS; GPO Dep. 

In this short paper we introduce and test a technique for solving 
the incompressible Navier-Stokes equations using bilinear basis 
functions for velocity and pressure. 


4205 Materials Testing 
Refer also to citation(s) 18590, 19297 


19286 (ANL/MSD/PP-77650) A gradient method for anoma- 
lous small-angle x-ray scattering. Jemian, P.R. (Argonne 
National Lab., IL (United States)); Weertman, J.R.; Long, G.G. Ar- 
gonne National Lab., IL (United States); Northwestern Univ., 
Evanston, IL (United States). Dept. of Materials Science and Engi- 
neering. 15 Sep 1992. 31p. Sponsored by USDOE, Washington, 
DC (United States);Department of Commerce, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 FGO2- 
86ER45229. Order Number DE94011519. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new method of general applicability for analyzing data from 
anomalous dispersion small-angle X-ray scattering (ASAXS) mea- 
surements is described. ASAXS is used as a contrast variation 
method to label the scattering from a single element in a complex 
material containing several types of scatterers. The contrast varia- 
tion is achieved through the anomalous dispersion of X-rays. Thus 
only one sample is required for a complete analysis. To label a 
scatterer by ASAXS, the atomic scattering factor of an element in 
the sample is varied by the selection of photon energies near the 
absorption edge of the element. Careful selection of the photon en- 
ergies allows the contrast of only the labeled scatterer to change. 
Data from several small-angle scattering measurements, each con- 
ducted at a fixed energy, are combined in a single analysis. The 
gradient method, used as an extension to a standard SAXS data 
analysis method, is demonstrated by isolating the volume fraction 
size distribution of Cro3C¢_ in 9Cr-1 MoVNb steel. 


19287 (DOE/AL/65030-9328) NMR imaging of components 
and materials tor DOE application. Richardson, B.R. Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (United States). Dec 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL65030. Order Number 
DE94010664. Source: OSTI; NTIS; GPO Dep. 

The suitability for using NMR imaging to characterize liquid, poly- 
meric, and solid materials was reviewed. The most attractive 
applications for NMR imaging appear to be liquid-filled porous sam- 
ples, partially cured polymers, adhesives, and potting compounds, 
and composite polymers/high explosives containing components 
with widely varying thermal properties. Solid-state NMR _line- 
narrowing and signal-enhancing markedly improve the imaging 
possibilities of true solid and materials. These techniques provide 
unique elemental and chemical shift information for highly complex 
materials and complement images with similar spatial resolution, 
such as X-ray computed tomography (CT). 


19288 (DOE/ER/45157-T1) Laser-ultrasound characteriza- 
tion of spherical objects: G.L. report No. 5097. Chung-kao, P.H. 
Stanford Univ., CA (United States). Edward L. Ginzton Lab. Jun 
1993. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO03-84ER45157. Order Number 
DE94010246. Source: OSTI; NTIS; GPO Dep. 

Ceramic bearing balls are desired for high-temperature, nonlubri- 
cated use, but because of brittleness, it is important to inspect 





them for small (1-10 um) surface defects. Resonance spectrum of 
a sphere can provide information about its material properties 
(shear, longitudinal wave velocities); surface wave resonant modes 
at high frequencies provide information about surface crack den- 
sity. As surface waves encounter a defect, the resonant energy will 
be attenuated. By comparing the surface wave mode Quality fac- 
tors (Q) between a perfect and an imperfect sphere, one can 
quickly detect the existence of surface imperfection; a single defect 
will reduce the surface wave resonant Q by about 30%. A 
non-contacting detection method is presented for measuring reso- 
nances of a sphere. A computer controlled system was constructed 
to excite resonances on a sphere with a transducer by a single 
Hertzian contact, and an optical heterodyne interferometer is used 
to detect both amplitude and phase of surface variations on the op- 
posite pole of the sphere. This system can inspect bearing balls 
with diameters 12 to 1 mm. 


19289 (INIS-JP—018, pp. 499-506) Interspace leak-testing a 
comparison with Helium Mass Spectrometry. Burgess, M.H. 
(AEA Transport Technology, Winfrith (United Kingdom)); 
Kowalewsky, H. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Leak-rate measurements on newly-manufactured flasks using the 
Helium Mass Spectrometer (HMS) method yield much smaller 
Standardised Leak-Rates (SLRs) than regular operational turn- 
round checks with interspace Pressure Drop (IPD) method. This 
has been investigated with a special flange having three O-rings, 
allowing leak-rate measurements with both techniques to be per- 
formed with gas flow in each direction across the inner two seals. 
IPD measurements were made with air, nitrogen and helium 
demonstrating that the discrepancy was not a result of using differ- 
ent gases. Each technique was then used over several hours to 
examine the time-dependence of leak-rates. This revealed an in- 
crease in helium leakage with time and a general reduction in the 
IPD leak-rates. The IPD technique measures the loss of gas from 
the interspace between the two O-rings. The HMS method mea- 
sures the loss of helium past the seal. The difference is accounted 
for by gas absorbed in the elastomer material of the seal. All gases 
are soluble to some degree. This solution process eventually 
results in a quasi-equilibrium distribution of dissolved gas which mi- 
grates down the concentration gradient. Data is reported to support 
these conclusions. The IPD method yields overestimates of both 
by-pass and permeation leakage unless many hours are allowed 
for equilibrium. The HMS method gives only the by-pass flow and 
will not provide the permeation component for may hours. Leak- 
rates measured with the IPD method are not easy to reduce by 
improved sealing as the major component of the signal is not from 
a leakage phenomenon. (author). 


19290 (LA-UR-94-1238) Experimental and finite-element 
simulation results for a plane-strain punch-test using isotropic 
and anisotropic materials. Maudlin, P.J. (Los Alamos National 
Lab., NM (United States)); Stout, M.G.; Stevenson, R.; Stephen- 
son, D.A. Los Alamos National Lab., NM (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940719-1: World congress on 
computational and applied mathematics, Atlanta, GA (United 
States), 11-15 Jul 1994). Order Number DE94011711. Source: 
OSTI; NTIS; GPO Dep. 

Strength constitutive relationships that account for yield surface 
expansion (i.e., strain-rate hardening, strain hardening and thermal 
softening) and shape changes (anisotropy) are important for the 
simulation of metal cutting with Finite Element (FE) techniques. 
The behavior of 70:30 brass and pure Zn have been examined in 
the context of the symmetric plane-strain punch test shown in sec- 
tional view. This test can be viewed as a precursor orthogonal 
machining (metal-cutting) problem with a rake (a) and clearance 
angles of 0°. Punch test simulations using an explicit continuum 
mechanics code are presented and compared to experimental pro- 
file and hardness data in the spirit of the work of Weinmann and 
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Turkovich. The rate-dependent elastoplastic constitutive behavior, 
experimentally measured for these materials, is treated using von 
Mises and quadratic yield functions (f = 0) for brass and Zn, re- 
spectively, in conjunction with the Mechanical Threshold Stress 
(MTS) flow stress (oc) model. In this paper, we first describe the 
punch test, present the experimental data, review briefly the consti- 
tutive modeling used in the FE simulations, and then compare the 
simulation results and the experimental data. 


4210 Combustion Systems 
Refer also to citation(s) 17944, 19177, 20546, 20547 


4220 Mining and Underground Engineering 


19291 (WSRC-TR-93-511) Industry survey for horizontal 
wells: Final report. Wilson, D.D. (CDM Federal Programs Corp., 
Denver, CO (United States)); Kaback, D.S.; Denhan, M.E.; 
Watkins, D. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jul 1993. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94004439. Source: OSTI; NTIS; INIS; GPO Dep. 

An international survey of horizontal environmental wells was 
performed during May and June of 1993. The purpose of the sur- 
vey was to provide the environmental industry with an inventory of 
horizontal environmental wells and information pertaining to the ex- 
tent of the use of horizontal environmental wells, the variety of 
horizontal environmental well applications, the types of geologic 
and hydrogeologic conditions within which horizontal environmental 
wells have been installed, and the companies that perform horizon- 
tal environmental well installations. Other information, such as the 
cost of horizontal environmental well installations and the results of 
tests performed on the wells, is not complete but is provided as 
general information with the caveat that the information should not 
be used to compare drilling companies. The result of the survey is 
a catalogue of horizontal environmental wells that are categorized 
by the objective or use of the wells, the vertical depth of the wells, 
and the drilling company contracted to install the wells. 


4230 Marine Engineering 


19292 (AUC-IBT-R-9331) Reliability-based optimal design 
of experiment plans for offshore structures. Structural reliability 
theory. Paper, 112, Structural reliability theory. Paper, 112. So- 
erensen, J.D.; Faber, M.H.; Kroon, |.B. Aalborg Universitetscenter 
(Denmark). Inst. for Bygningsteknik. Aug 1993. 8p. (CONF- 
9303278—1: Conference on reliability and optimization of structural 
systems, Takamatsu-shi (Japan), 24-26 Mar 1993). Order Number 
DE94763237. Source: OSTI; NTIS. 

Design of cost optimal experiment plans on the basis of a pre- 
posterior analysis is discussed. In particular the planning of on-site 
response measurements of offshore structures in order to update 
probabilistic models for fatigue life estimation is addressed. Special 
emphasis is given to modelling of uncertainties in the transfer func- 
tion. An example is presented in which the optimal number of 
response spectra measurements is sought. (au) (12 refs.) 


4250 Power Cycles 


19293 (DOE/MC/29061-94/C0269) University participation 
in the ATS program. Allen, R.P.; Golan, L.P. Clemson Univ., SC 
(United States). Research Foundation. [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29061. (CONF-930893-31: Joint contractors meeting on 
advanced turbine systems, fuel cells and coal-fired heat, Morgan- 
town, WV (United States), 3-5 Aug 1993). Order Number 
DE94003191. Source: OSTI; NTIS; GPO Dep. 

The Advanced Gas Turbine Systems Research Program was in- 
cluded in DOE’s Advanced Turbine Systems initiative to conduct 
basic research in support of the overall ATS program, and to 
strengthen the university gas turbine technology base in the USA. 
The results of the research will be transferred to the industrial 
members to enhance and/or facilitate their designs of advanced 
gas turbine powerplants. Concurrently, the involvement of many 


ERA Vol. 19, No. 7 259 





42 ENGINEERING 
4250 Power Cycles 


students both graduate and undergraduate, will provide a better 
qualified group of engineers for hire by the industry. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 18497, 19404, 


19503, 19513, 20471 


19410, 19483, 19484, 


19294 (DOE/ER/40616-T1) Data acquisition systems: Final 
report. Costrell, L. National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). 22 Mar 1994. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al05- 
91ER40616. Order Number DE94009848. Source: OSTI; NTIS; 
GPO Dep. 

The program has included continued extension and maintenance 
of the specifications for data acquisition systems for high energy 
physics applications. Work continued on the study, development 
and specification of the FASTBUS system and of other systems to 
meet the changing needs of the community. The approach has 
maximized the use of available, technology, systems, subsystems, 
and components. Work on a version of FASTBUS optimized for ac- 
celerator and experiment control applications, and interfaces to 
other busses has been examined to see to what extent existing 
systems can be utilized. Processing of the revised editions the 
ANSI/IEEE standards was be pursued so that they can be pub- 
lished in 1994. This applies also to the corresponding international 
standards of the International Electrotechnical Commission (IEC) 
though the international processing is expected to take somewhat 
longer. The project provides a clearing house for data acquisition 
system information and maintains liaison with and collaborates with 
the ESONE Committee of European Laboratories and national and 
international laboratories involved with data acquisition and control 
systems for high energy and nuclear physics. 


19295 (DOE/ER/45291-8) Optical studies of dynamical pro- 
cesses in disordered systems: Progress report. Yen, W.M. 
Georgia Univ., Athens, GA (United States). Dept. of Physics and 
Astronomy. [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG09-87ER45291. Order Number 
DE94011532. Source: OSTI; NTIS; GPO Dep. 

The authors present an abbreviated summary of the progress 
they have attained in the course of the abbreviated first year of the 
present three-year grant. The focus of their research continues to 
be on studies which help them understand various dynamical pro- 
cesses which affect the structure and the optical properties of 
disordered and amorphous materials. They continue to make sig- 
nificant progress in their attempts to understand the factors which 
affect, for example, the efficiencies of activated glasses. This report 
contains a brief description of the work they have carried out dur- 
ing the present grant period and an outline of the initiatives they 
are presently undertaking or continuing during the second period. 


19296 (KCP-613-5271) lonic contamination detection: Fi- 
nal report. Benkovich, M.G. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Apr 1994. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE94010212. Source: OSTI; 
NTIS; GPO Dep. 

The effectiveness of Meter A and B for detecting ionic contami- 
nation was evaluated and compared on the following types of 
samples: (1) copper panels, (2) printed wiring boards with through- 
hold components (ICs), (3) printed wiring boards with 
surface-mounted components, and (4) mixed-technology printed 
wiring boards (both through-hole and surface-mount components). 
The extraction efficiency of the two meters was calculated. 


19297 (KCP-613-5292) High-speed digital project, HSD test 
capability. Markley, R.E.; Elarton, J.L.; Allen, C.T. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Apr 1994. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE94010885. Source: OSTI; NTIS; GPO Dep. 

Establishing a high-speed digital (HSD) test capability for the 
Digital Waveform Synthesizer (DWS) multichip module (MCM) has 
required the development of several areas: a detailed test plan for 
the MCM; design, fabrication and prove-in of the high-speed test 
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console; and the specification, design, and development of the 
high-speed test and environmental conditioning interface to the 
DWS. These development activities have been successfully com- 
pleted at the Allied Signal Inc., Kansas City Division (KCD), and 
the test capability described herein is currently supporting DWS 
MCM testing and can be adapted to similar HSD module testing. 


19298 (LA-UR-94-802) A high power microwave frequency 
modulated KrF laser. Sze, R.C.; McCown, A.; Kurnit, N.A. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9404135—1: 5. international symposium on 
high power lasers and applications, Vienna (Austria), 5-8 Apr 1994). 
Order Number DE94009308. Source: OSTI; NTIS; GPO Dep. 

The authors report on the development of a 260mJ 248 nm KrF 
laser with 98.7% depth of modulation at 1.3 GHz and 77% depth of 
modulation at 2.6 GHz using a 1.3 GHz microwave source driving 
a Pockel’s cell. Subsequent single-pass amplification of the modu- 
lated KrF source to the 1/4-joule level is shown to be straight 
forward with no noticeable degradation of the modulation depth. 


19299 (LA-UR-94-1197) Recent progress of the Los 
Alamos advanced free electron laser. Nguyen, D.C. (and oth- 
ers); Austin, R.H.; Chan, K.C.D.; Feldman, D.W.; Goldstein, J.C.; 
Gierman, S.M.; Kinross-Wright, J.M.; Kong, S.H.; Plato, J.G.; Rus- 
sell, S.J. Los Alamos National Lab., NM (United States). [1994]. 
31ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940142-37: OE/LASE '94: con- 
ference on optics, electro-optics, and laser applications in science 
and engineering, Los Angeles, CA (United States), 22-29 Jan 
1994). Order Number DE94011654. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Many industrial and research applications can benefit from the 
availability of a compact, user-friendly, broadly tunable and high 
average power free electron laser (FEL). Over the past four years, 
the Los Alamos Advanced FEL has been built with these design 
goals. The key to a compact FEL is the integration of advanced 
beam technologies such as a high-brightness photoinjector, a high- 
gradient compact linac, and permanent magnet beamline 
components. These technologies enable the authors to shrink the 
FEL size yet maintain its high average power capability. The Ad- 
vanced FEL has been in operation in the near ir (4-6 ym) since 
early 1993. Recent results of the Advanced FEL lasing at satura- 
tion and upgrades to improve its average power are presented. 


19300 (LBL-32657) Development of low dielectric constant 
alumina-based ceramics for microelectronic substrates. Wu, 
S.J. (Lawrence Berkeley Lab., CA (United States). Materials Sci- 
ence Div.). Lawrence Berkeley Lab., CA (United States). May 
1993. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O3-76SF00098. Order Number 
DE94011360. Source: OSTI; NTIS; GPO Dep. 

The performance of high speed computers depends not only on 
IC chips, but also on the signal propagation speed between these 
chips. The signal propagation delay in a computer is determined by 
the dielectric constant of the substrate material to which the IC 
chips are attached. In this study, a ceramic substrate with a low di- 
electric constant (k ~ 5.0) has been developed. When compared 
with the traditional alumina substrate (k ~ 10.0), the new material 
corresponds to a 37% decrease in the signal propagation delay. 
Glass hollow spheres are used to introduce porosity (k = 1.0) to 
the alumina matrix in a controlled manner. A surface coating tech- 
nique via heterogeneous nucleation in aqueous solution has been 
used to improve the high temperature stability of these spheres. 
After sintering at 1,400 C, isolated spherical pores are uniformly 
distributed in the almost fully dense alumina matrix; negligible 
amounts of matrix defects can be seen. All pores are isolated from 
each other. Detailed analyses of the chemical composition find that 
the sintered sample consists of a-alumina, mullite and residual 
glass. Mullite is the chemical reaction product of alumina and the 
glass spheres. Residual glass exists because current firing condi- 
tions do not complete the mullitization reaction. The dielectric 
constant of the sintered sample is measured and then compared 
with the predicted value using Maxwell's model. Mechanical 
strength is evaluated by a four-point bending test. Although the 
flexural strength decreases exponentially with porosity, samples 





with 34% porosity (k ~ 5.0) still maintain adequate mechanical 
strength for the proper operation of a microelectronic substrate. 


19301 (SAND-93-2510C) Non-alloyed, refractory metal 
contact optimization with shallow implantations of Zn and Mg. 
Lovejoy, M.L.; Zolper, J.C.; Sherwin, M.E.; Baca, A.G.; Shul, R.J.; 
Rieger, D.J.; Klem, J.F. Sandia National Labs., Albuquerque, NM 
(United States). 22 Mar 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940440—1: International conference on metallurgical coat- 
ings and thin films, San Diego, CA (United States), 25-29 Apr 
1994). Order Number DE94010392. Source: OSTI; NTIS; GPO 
Dep. 

Refractory metal contacts to GaAs show great promise for stabil- 
ity during high-temperature processing and for high-reliability. In 
this paper the authors report a study of sputtered tungsten and 
tungsten silicide contacts to ion implanted p-GaAs with both Zn 
and Mg implantations. This study focused on refractory contacts to 
shallow implanted contact layers that are suitable for devices such 
as JFETs and HBTs. The very different energy loss mechanisms of 
Zn and Mg ions result in different levels of implant damage which 
is studied by varying anneal temperatures and measuring the ef- 
fects on contact and sheet resistances with the transmission line 
method. For the fabrication schemes investigated, specific contact 
resistivity versus anneal temperature with implant doses from 1 x 
10'* to 5 x 10'® cm-? are found to vary from non-ohmic to 10-7 
Q-cm?. Low resistance contacts to shallow (<800 A) implanted lay- 
ers are achieved. 


19302 (SAND-—93-2617C) The optimization of interfaces in 


inAsSb/inGaAs strained-layer superlattices grown by metal- 
organic chemical vapor deposition. Biefeld, R.M.; Baucom, K.C.,; 
Kurtz, S.R. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-94041 1— 
9: Spring meeting of the Materials Research Society, San 


Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94010070. Source: OSTI; NTIS; GPO Dep. 

We have prepared InAsSb/inGaAs strained-layer superlattice 
(SLS) semiconductors by metal-organic chemical vapor deposition 
(MOCVD) under a variety of conditions. Presence of an InGaAsSb 
interface layer is indicated by x-ray diffraction patterns. Optimized 
growth conditions involved the use of low pressure, short purge 
times, and no reactant flow during the purges. MOCVD was used 
to prepare an optically pumped, single heterostructure InAsSb/ 
InGaAs SLS/InPSb laser which emitted at 3.9 um with a maximum 
operating temperature of approximately 100 K. 


19303 (SAND-—93-2778C) Demonstration of a high heat re- 
moval CVD diamond substrate edge-cooled multichip module. 
Peterson, D.W. (Sandia National Labs., Albuquerque, NM (United 
States)); Sweet, J.N.; Andaleon, D.D.; Renzi, R.F.; Johnson, D.R. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404118-2: International Soci- 
ety for Hybrid multichip modules, Denver, CO (United States), 
13-15 Apr 1994). Order Number DE94010748. Source: OSTI; 
NTIS; GPO Dep. 

A single substrate intended for a 3-dimensional (8D) edge-cooled 
multichip module (MCM) has been built and thermally tested. The 
substrate, with dimensions 1.9 in. by 2 in., is mounted in a fluid 
cooled block at one end. To test this cooling architecture and verify 
the accuracy of thermal models, the authors constructed thermal 
test modules using alumina (Al203), aluminum nitride (AIN), and 
CVD diamond substrate materials. Each module was populated 
with an array of 16 Sandia ATCO03 test chips with resistive heaters 
and temperature sensing diode thermometers. Comparative mea- 
surements of the 3 substrates were made in which the top row of 4 
die were heated at 5 W each for a total of 20 W. The maximum 
temperature differences between the heated die and the interface 
with the cold chuck, 6T, js: Were 24, 126, and 265°C for diamond, 
AIN and alumina, respectively. Measurements on the diamond ther- 
mal test module, uniformly heated at a total power of 40 W, gave a 
measured junction-to-sink temperature of 6T), = 18°C. This result 
indicates that the diamond edge-cooled substrate could dissipate a 
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total power ~200 W for a maximum 6Tj, ~100°C. If multiple sub- 
strates were mounted in the fluid cooled block, spaced 0.075 in. 
apart, the volumetric power density would be about 880 W/in. 


19304 (SAND—93-3836) Capillary flow solderability test for 
printed wiring boards. Hosking, F.M.; Yost, F.G.; Hernandez, 
C.L.; Sackinger, S.J. Sandia National Labs., Albuquerque, NM 
(United States). Apr 1994. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94010321. Source: OSTI; NTIS; GPO Dep. 

This report describes a new technique for evaluating capillary 
flow solderability on printed circuit boards. The test involves the 
flow of molten solder from a pad onto different-sized conductor 
lines. It simulates the spreading dynamics of either plated-through- 
hole (PTH) or surface mount technology (SMT) soldering. A 
standard procedure has been developed for the test. Preliminary 
experiments were conducted and the results demonstrate test fea- 
sibility. Test procedures and results are presented in this report. 


19305 (SAND-94-0447C) Radiation effects in oxynitrides 
grown in N2O. Saks, N.S. (Naval Research Lab., Washington, DC 
(United States)); Simons, M.; Fleetwood, D.M.; Yount, J.T.; Lena- 
han, P.M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940726-4: 31. 
annual international nuclear and space radiation effects confer- 
ence, Tucson, AZ (United States), 18-22 Jul 1994). Order Number 
DE94007298. Source: OSTI; NTIS; INIS; GPO Dep. 

We characterize the effects of ionizing radiation on oxynitrides 
furnace-grown in NO. Results are presented on hole trapping, in- 
terface trap creation, time-dependent hole annealing, and hole 
de-trapping using thermally-stimulated current analysis. 


19306 (SAND—$4-0458C) Bounding the total-dose response 
of modern bipolar transistors. Kosier, S.L. (Arizona Univ., 
Tucson, AZ (United States). Dept. of Electrical and Computer Engi- 
neering); Wei, A.; Schrimpf, R.D.; Combs, W.E.; Fleetwood, D.M.; 
DeLaus, M.; Pease, R.L. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940726-5: 31. annual international nuclear and space radiation 
effects conference, Tucson, AZ (United States), 18-22 Jul 1994). 
Order Number DE94007742. Source: OSTI; NTIS; GPO Dep. 

The base current in modern bipolar transistors saturates at large 
total doses once a critical oxide charge is reached. The saturated 
value of base current is dose-rate independent. Testing implications 
are discussed. 


19307 (SAND-94-0459C) Correlation of hot-carrier stress 
and ionization induced degradation in bipolar transistors. 
Pease, R.L. (RLP Research, Inc., (United States). Albuquerque, 
NM); Kosier, S.L.; Schrimpf, R.D.; Combs, W.E.; DeLaus, M.; 
Fleetwood, D.M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
Contract C-N00164-92-D-0009. (CONF-940726—2: 31. annual in- 
ternational nuclear and space radiation effects conference, Tucson, 
AZ (United States), 18-22 Jul 1994). Order Number DE94007289. 
Source: OSTI; NTIS; GPO Dep. 

The correlation of hot carrier stress and ionization induced gain 
degradation in npn BJTs was studied to determine if hot-carrier 
stress could be used as a hardness assurance tool for total dose. 
The correlation was measured at the wafer level and for several 
hardening variations for a single process technology. Additional ex- 
periments are planned and will be presented in the full paper. 
Based on a detailed physical analysis of the mechanisms for hot- 
carrier stress and ionization no correlation was expected. The 
results demonstrated the lack of correlation and indicate that hot- 
carrier stress degradation is not a predictor of total dose response. 


19308 (SAND—94-0575C) Network analyzer calibration for 
cryogenic on-wafer measurements. Hietala, V.M.; Housel, M.S.; 
Caldwell, R.B. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC04-94AL85000. (CONF- 
9405127-1: Atomic RF techniques spring conference, San Diego, 
CA (United States), 27 May 1994). Order Number DE94010089. 
Source: OSTI; NTIS; GPO Dep. 

A cryogenic probe station for on-wafer microwave measurements 
has been developed at Sandia National Laboratories to explore the 
basic device physics and characterize advanced components for 
low-temperature applications. The station was designed to operate 
over a temperature range of 20 to 300 K with a frequency range of 
DC to 50 GHz. Due to the vacuum and the low temperature envi- 
ronment, the use of microwave probes and the calibration of 
network analyzer measurements are somewhat elaborate. This 
paper presents guidelines for probe use and calibration in this en- 
vironment. 


19309 (SAND-94-0709C) Radially combined 30 W, 14-16 
GHz amplifier. Sechi, F. (Microwave Power Inc., Santa Clara, CA 
(United States)); Bujatti, M.; Knudson, R.; Bugos, R. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9405112-2: 1994 Institute of Electrical 
and Electronics Engineers (IEEE) microwave theory technique 
symposium, San Diego, CA (United States), 23-27 May 1994). Or- 
der Number DE94010078. Source: OSTI; NTIS; GPO Dep. 

The paper describes a highly integrated 30 W power amplifier for 
a Synthetic Aperture Radar, operating in the 14-16 GHz band. The 
use of a waveguide radial combiner, a microstrip power divider and 
direct microstrip to waveguide miniaturized ceramic technology, 
leads to an unusually compact and accessible structure, well suited 
for commercial production. 


19310 (UCRL-JC—115945) High-power cw operation of Al 
GalnP diode-laser arrays. Emanuel, M.A.; Beach, R.J.; Skidmore, 
J.A; Hudson, D.; Benett, W.J.; Freitas, B.L.; Carlson, N.W. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940582-3: CLEO ‘94: confer- 
ence on lasers and electro-optics, Anaheim, CA (United States), 
8-13 May 1994). Order Number DE94010409. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report 40 W cw power output with 40% power conversion 
efficiency from an AlGainP diode laser array mounted on a mi- 
crochannel cooled heatsink. 


19311 (UCRL-JC—116078) Characterization of lithium nio- 
bate electro-optic modulators at cryogenic temperatures. 
Morse, J.; McCammon, K.; McConaghy, C.; Masquelier, D.; Gar- 
rett, H.; Lowry, M. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940142— 
34: OE/LASE '94: conference on optics, electro-optics, and laser 
applications in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94010059. Source: 
OSTI; NTIS; GPO Dep. 

This paper reports on the operation of lithium niobate electro- 
optic waveguide modulators at temperatures down to 15°K. 
Commercial and laboratory fiber pigtailed devices have success- 
fully been cooled without any increases in insertion loss from 
temperature induced stresses in device packaging. Three x-cut de- 
vices exhibited a linear increase in Vx voltage of 8%+1% when 
cooled from room temperature to ~ 20°K. The broadband 
frequency response improved at lower temperature. A velocity- 
matched experimental modular has shown increased bandwidth 
when cooled to liquid nitrogen temperature. 


19312 (UCRL-JC—116292-Rev.1) Chirped-Pulse Amplifice- 
tion with flashlamp-pumped Ti:Sapphire amplifiers: Revision 
1. Bonlie, J.D.; White, W.E.; Price, D.F.; Reitze, D.H. Lawrence 
Livermore National Lab., CA (United States). Jan 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940142-31-Rev.1: OE/LASE '94: confer- 
ence on optics, electro-optics, and laser applications in science and 
engineering, Los Angeles, CA (United States), 22-29 Jan 1994). 
Order Number DE94010055. Source: OSTI; NTIS; GPO Dep. 
Ti:Sapphire (Ti:AlpO3) amplifier stages are typically pumped with 
Q-switched Nd:YAG lasers doubled to 532 nm because of good 
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spectral overlap, short temporal width, high repetition rate (i.e., 10 
Hz to > 5 kHz) and the problems associated with flashlamp pump- 
ing a material with a relatively short upper state lifetime. Limitations 
to this pumping method arise due to the 1 to 1.5 joule/pulse ceiling 
found in most commercial high rep rate Nd:YAG lasers. The avail- 
ability of high quality, large aperture Ti:Sapphire rods has made the 
flashlamp-pumping scheme an attractive option. The excellent 
thermal properties of Ti:Sapphire also allows an amplifier to be op- 
erated at high repetition rates. The front end of our laser relies on 
Chirped Pulse Amplification (CPA) in laser pumped Ti:Sapphire to 
generate 55 mJ, 90 fsec pulses at a 10 Hz rate. We report the use 
of a flashlamp pumped Ti:Sapphire head to further amplify the out- 
put of our system, producing 90 fsec, 250 mJ pulses at 5 Hz. The 
excellent output spatial profile yields a near diffraction-limited 5 um 
spot size and peak irradiance in excess of 5 x 10'® W/cm?. 


19313 (UCRL-JC—116324) State of the art in high-power mi- 
crowaves: An overview. Swegle, J. (Lawrence Livermore National 
Lab., CA (United States)); Benford, J. Lawrence Livermore National 
Lab., CA (United States). Dec 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931237—5: LASERS ‘93: international conference on lasers 
and applications, Lake Tahoe, NV (United States), 6-10 Dec 1993). 
Order Number DE94007075. Source: OSTI; NTIS; GPO Dep. 

In the two decades since the presentation of the first experimen- 
tal results, the study of high-power microwaves (HPM) has aimed 
at the production of microwave pulses with ever higher peak power 
and ever larger energy content. Drawing on the electrical pulsed 
power and relativistic electron beam technologies, a mix of sources 
have produced power levels in excess of 1 GW and pulse energies 
of tens to a thousand joules in both the centimeter and millimeter 
wavelength ranges. The potential for military applications of such 
powerful bursts became a major driving force for substantial re- 
search programs — and considerable advancements — in the United 
States and the former Soviet Union. The end of the Cold War and 
a reexamination of national priorities has diminished the momen- 
tum of military HPM development in these countries. Nevertheless, 
the field hasn’t reached its limits, in capability or applicability, and 
one sees at present a diffusion of the technology across national 
borders. As examples, one sees commitments in the UK, France, 
and China to national programs aimed at the exploration of the de- 
fensive capabilities of HPM. The purpose of this paper will be to 
examine the state of the art in HPM at this juncture. We will look 
at: (1) Peak power production; (2) Pulse energy production and the 
phenomenon of pulse shortening at high peak power levels; (3) 
Coherent phasing of multiple high-power sources; (4) Compact 
HPM source development; and (5) Repetitive operation of sources. 
We will also briefly mention some emerging applications and offer 
some concluding thoughts. 


19314 (UCRL-JC—117000) Advanced laser driver for soft x- 
ray projection lithography. Zapata, L.E.; Beach, R.J.; Dane, C.B.; 
Reichert, P.; Honig, J.N.; Hackel, L.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9404135-—2: 5. international symposium on high 
power lasers and applications, Vienna (Austria), 5-8 Apr 1994). Or- 
der Number DE94011643. Source: OSTI; NTIS; GPO Dep. 

A diode-pumped Nd:YAG laser for use as a driver for a soft x- 
ray projection lithography system is described. The laser will output 
0.5 to 1 J per pulse with about 5 ns pulse width at up to 1.5 kHz 
repetition frequency. The design employs microchannel-cooled 
diode laser arrays for optical pumping, zigzag slab energy storage, 
and a single frequency oscillator injected regenerative amplifier 
cavity using phase conjugator beam correction for near diffraction 
limited beam quality. The design and initial results of this laser's 
activation experiments will be presented. 
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19315 (BNL-52407) Brookhaven highlights: Report on re- 
search, October 1, 1992-September 30, 1993. Rowe, M.S.; 
Belford, M.; Cohen, A.; Greenberg, D.; Seubert, L. (eds.). 





Brookhaven National Lab., Upton, NY (United States). 1993. 82p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94010310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report highlights the research activities of Brookhaven Na- 
tional Laboratory during the period dating from October 1, 1992 
through September 30, 1993. There are contributions to the report 
from different programs and departments within the laboratory. 
These include technology transfer, RHIC, Alternating Gradient Syn- 
chrotron, physics, biology, national synchrotron light source, 
applied science, medical science, advanced technology, chemistry, 
reactor physics, safety and environmental protection, instrumenta- 
tion, and computing and communications. 


19316 (LBL—35143) News from LBL. Furman, M.A. Lawrence 
Berkeley Lab., CA (United States). 26 Jan 1994. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CBP-052; CONF-9310284—4: 6. advanced ICFA 
beam dynamics workshop, Madeira (Portugal), 24-30 Oct 1993). 
Order Number DE94011363. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a brief summary of recent news from LBL related to 
accelerator physics. This talk was given on October 29, 1993 at 
the 6th Advanced ICFA Beam Dynamics Workshop on the subject 
“Synchro- Betraton Resonances,” held in Funchal (Madeira, Portu- 
gal), October 24-30, 1993. 
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19317 (ANL/OTD-APS/CP-81622) Conceptual design for 
one megawatt spallation neutron source at Argonne. Cho, Y. 
(and others); Bailey, J.; Brown, B. Argonne National Lab., IL 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9305177-17: 12. International collaboration of advanced neutron 
sources meeting (ICANS), Abingdon (United Kingdom), 24-28 May 
1993). Order Number DE94009691. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A feasibility study of a spallation neutron source based on a 
rapid-cycling synchrotron which delivers a proton beam of 2 GeV in 
energy and 0.5 mA time-averaged current at a 30 Hz repetition 
rate is presented. The lattice consists of 90-degree phase advance 
FODO cells with dispersion-free straight sections, and has a three- 
fold symmetry. The ring magnet system will be energized by 20 Hz 
and 60 Hz resonant circuits to decrease the dB/dt during the 
acceleration cycle. This lowers the peak acceleration voltage re- 
quirement to 130 kV. The single turn extraction system will be 
used to extract the beam alternatively to two target stations. The 
first station will operate at 10 Hz for research using long wave- 
length neutrons, and the second station will use the remaining 
pulses, collectively, providing 36 neutron beams. The 400 MeV 
negative-hydrogen-ion injector linac consists of an ion source, rf 
quadrupole, matching section, 100 MeV drift-tube linac, and a 300 
MeV coupled-cavity linac. 


19318 (DOE/FTR-93017910) Travel to Aosta Valley, Italy 
for meeting on particle physics, and CERN to discuss ES&H 
issues: Foreign trip report, March 6-17, 1993. Elias, J.E. Fermi 
National Accelerator Lab., Batavia, IL (United States). 27 Mar 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. Order Number 
DE93017910. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The meeting “Results and Perspectives in Particle Physics” La 
Thuile, Aosta Valley, Italy is discussed briefly with emphasis on the 
interesting current results and problems and on the directions be- 
ing taken. Fire protection discussions at CERN were a continuation 
of a productive series of ES&H meetings, workshops, and ex- 
changes over the past several years. The approaches currently 
under analysis and development for detectors planned for LHC and 
SSC are actually quite similar as are the outstanding problem ar- 
eas. The principal issues discussed during the visit are reported, 
and recommendations for follow-up and future activities are devel- 
oped. Considerable attention is devoted to the topics of halon 
replacement. 
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19319 (GANIL-A-93-06) Database management in the new 
GANIL control system. Lecorche, E.; Lermine, P. Grand Acceler- 
ateur National d’lons Lourds (GANIL), 14 - Caen (France). 1993. 
7p. (CONF-931023-: ICALEPCS’93: international conference on 
accelerators and large experimental physics control systems, Berlin 
(Germany), 18-22 Oct 1993). Order Number DE94622485. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At the start of the new control system design, decision was 
made to manage the huge amount of data by means of a database 
management system. The first implementations built on the IN- 
GRES relational database are described. Real time and data 
management domains are shown, and problems induced by Ada/ 
SQL interfacing are briefly discussed. Database management con- 
cerns the whole hardware and software configuration for the 
GANIL pieces of equipment and the alarm system either for the 
alarm configuration or for the alarm logs. An other field of applica- 
tion encompasses the beam parameter archiving as a function of 
the various kinds of beams accelerated at GANIL (ion species, en- 
ergies, charge states). (author) 3 refs., 4 figs. 


19320 (INIS-mf—13849, pp. 355-366) The role of accelera- 
tors: Technical and economic. Stirling, A.J. (Atomic Energy of 
Canada Ltd., Kanata, ON (Canada). Radiochemical Co.). Canadian 
Nuclear Association, Toronto, ON (Canada). 1988. 413p. (CONF- 
880662-: 28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of the Canadian Nuclear 
Society, Winnipeg (Canada), 12-15 Jun 1988). In Proceedings of 
the Canadian Nuclear Association 28. annual conference. Order 
Number DE94622204. Source: OST!; NTIS (US Sales Only); INIS. 

Although routine applications of low-energy accelerators are 
numerous, high energy accelerators (4.5 to 15 MeV) have consid- 
erable untapped potential. AECL has developed the high-energy 
high-power family of IMPELA linacs; also, the accelerator irradiator 
AECL |-10/1 installed at Whiteshell Laboratories is used for re- 
search on applications of radiation, such as crosslinking of plastics, 
sterilization of animal feeds, and treatment of wastes. Compared to 
gamma irradiators, accelerators have the obvious advantage that 
they can be switched off, and generally they are useful where 
radiation penetration depths of tens of centimetres ar adequate; ac- 
celerators can moreover be used to generate bremsstrahlung, but 
their efficiency in the photon mode is less than in the direct mode. 


19321 (INIS-mf—13849, pp. 378-380) A KAON factory as a 
generator of industrial opportunity. Carey, J. (TRIUMF, Vancou- 
ver, BC (Canada)); Dohan, D.; Gurd, D.; Otter, A.; Poirier, R.; 
Reiniger, K.; Verma, V. Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

At thee time of writing, the expansion of the TRIUMF Meson 
Facility to create a KAON facility was under consideration. This ex- 
pansion involved the addition of cyclotrons and storage rings. The 
present paper represents the supply and manufacture of materials 
and components for the proposed KAON facility as being a chal- 
lenge and opportunity for Canadian industry, with spin-off benefits 
such as the opportunity to bid on foreign contracts. 


19322 (INIS-RU-375) The 5th All-Union scientific confer- 
ence on ionizing radiation protection of nuclear-technical 
installations. Yarba, V.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Rus- 
sian). (CONF-9009550—-: 5. All-Union scientific conference on 
ionizing radiation protection of nuciear-technical installations, 
Protvino (Russian Federation), 19-21 Sep 1990). Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of protection of accelerating complexes from ionizing 
radiations are considered. The majority of the problems are solved 
using mathematical simulation of hadronic and electromagnetic 
cascades arising in accelerator structures under effect of radiation. 
Problems of neutron-matter interaction are considered. 
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19323 (INS-1010) Development of an interdigital-H linac 
for unstable nuclei and INS. Tomizawa, M.; Arai, S.; Doi, M.; 
Katayama, T.; Niki, K.; Yoshizawa, M.; Hattori, T. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Nov 1993. 6p. Order 
Number DE94765444. Source: OSTI; NTIS; INIS. 

In the radioactive-beam facility at INS, unstable nuclei with a 
charge-to-mass ratio greater than 1/10 are accelerated from 170 to 
1046 keV/u by an interdigital-H linac. Designed IH linac consists of 
four acceleration tanks and three sets of quadrupole triplets placed 
between tanks. Output energy is continuously variable by changing 
rf power and phase of the last operating tank. On the basis of an 
equivalent circuit analysis, low power models were constructed. For 
the tank-4 model, resonant frequency close to the design value 
was obtained by adjusting the size of the magnetic flux inducer. 
One set of the quadrupole triplet was constructed to investigate the 
coupling effect between an adjacent magnets and the effect of sat- 
urated magnetic flux on the field gradient. In this paper, a summary 
of the studies done so far and a present status on the IH linac are 
described together with a brief introduction of the new facility. (au- 
thor). 


19324 (KEK-PROC-—92-15, pp. 566-569) GLAD: a generic 
lattice debugger. Lee, M.J. (Stanford Linear Accelerator Center, 
CA (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and ijarge 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Today, numerous simulation and analysis codes exist for the de- 
sign, commission, and operation of accelerator beam lines. There 
is a need to develop a common user interface and database link to 
run these codes interactively. This paper will describe a proposed 
system, GLAD (Generic LAttice Debugger), to fulfill this need. 
Specifically, GLAD can be used to find errors in beam lines during 
commissioning, control beam parameters during operation, and de- 
sign beam line optics and error correction systems for the next 
generation of linear accelerators and storage rings. (author). 


19325 (LA-12777-MS) The effects of proton-beam quality 
on the production of gamma rays for nuclear resonance ab- 
sorption in nitrogen. Graybill, R. (ed.) (and others); Morgado, 
R.E.; Cappiello, C.C. Los Alamos National Lab., NM (United 
States). May 1994. 13p. Sponsored by Federal Aviation 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE94011609. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors describe a method for performing nuclear-resonance 
absorption with the proton beam from a radio-frequency quadrupole 
(RFQ) linear accelerator. The objective was to assess the suitabil- 
ity of the pulsed beam from an RFQ to image nitrogen compared 
to electrostatic accelerators. This choice of accelerator results in 
trade-offs in performance and complexity, in return for the prospect 
of higher average current. In spite of a reduced resonance 
attenuation coefficient in nitrogen, they successfully produced three- 
dimensional tomographic images of real explosives in luggage the 
first time the unoptimized system was operated. The results and 
assessments of the initial laboratory measurements are reported. 


19326 


(SSCL-663) Radiation shielding for the Super Col- 
lider West Utility region. Meinke, R.; Mokhov, N.; Orth, D.; 
Parker, B.; Plant, D. Superconducting Super Collider Lab., Dallas, 
TX (United States). Feb 1994. 11p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE94010842. Source: OSTI; NTIS; INIS; GPO Dep. 

Shielding considerations in the 20 x 20-TeV Superconducting 
Super Collider are strongly correlated with detailed machine 
specifics in the various accelerator sections. The West Utility, the 
most complex area of the Collider, concentrates all the major ac- 
celerator subsystems in a single area. The beam loss rate and 
associated radiation levels in this region are anticipated to be quite 
high, and massive radiation shielding is therefore required to pro- 
tect personnel, Collider components, and the environment. The 
challenging task of simultaneously optimizing accelerator design 
and radiation shielding, both of which are strongly influenced by 
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subsystem design details, requires the integration of several com- 
plex simulation codes. To this end we have performed exhaustive 
hadronic shower simulations with the MARS12 program; detailed 
accelerator lattice and optics optimization via the SYNCH, MAD, 
and MAGIC codes; and extensive 3-D configuration modeling of 
the accelerator tunnel and subsystems geometries. Our technique 
and the non-trivial results from such a combined approach are 
presented here. An integrated procedure is found invaluable in de- 
veloping cost-effective radiation shielding solutions. 


19327 (SSCL-Preprint-538) Leaching of  accelerator- 
produced radionuclides. Baker, S.; Bull, J.; Goss, D. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
May 1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE94011614. Source: OSTI; NTIS; INIS; GPO Dep. 

Leaching of radionuclides produced in soil and rock by high en- 
ergy proton-induced radiation was studied for the SCC and CEBAF 
sites. Comparison was made with predictions of a Monte-Carlo 
code CASIM and previous results for the Fermilab site. The princi- 
pal long-lived radionuclides were 9H and °@Na in agreement with 
Fermilab results. A few other radionuclides were present at lower 
concentrations in a subset of the samples. For example, “Cs was 
detected in a few SSC water samples and ’Be and “Mn were 
present at higher concentrations in a CEBAF sample. Leaching 
from SSC chalk was dependent on previous weathering and on 
leaching time. The more soil-like marl and shale were leached more 
rapidly. Results of this study in conjunction with the SSC ground- 
water model show that adequate ground-water protection would 
result for loss of the entire proton beam in the SSC Collider tunnel. 
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19328 § (ANL/PHY/CP-82605) Laser cooling of “*Mg* in the 
ASTRID storage ring. Nielsen, J.S. (Arhus Univ. (Denmark). Inst. 
of Physics and Astronomy); Hangst, J.S.; Poulsen, O.; Shi, P.; 
Schiffer, J.P.; Wanner, B. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9310193—11: CERN workshop on beam cooling and related topics, 
Geneva (Switzerland), 4-8 Oct 1993). Order Number DE94010445. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Laser cooling of **Mg* has now begun at the ASTRID storage 
ring. In contrast to 7Li*+, which has been used up to now, it is now 
possible for the laser to interact with all of the beam. In this paper 
some of the results from the first beam time with °4Mg* are de- 
scribed. By frequency chirping a single laser, laser cooling has 
been performed on a coasting beam, and first evidence of sympa- 
thetic transverse cooling has been observed. 


19329 (BNL-49799) Symplectic tracking using point mag- 
nets and a reference orbit made of circular arcs and straight 
lines. Parzen, G. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940618- 
1: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94011919. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Symplectic tracking with point magnets is achieved using a refer- 
ence orbit made up of circular arcs and straight lines. For this 
choice of the reference orbit, results are given for the transfer func- 
tions, transfer matrices and the transit times of the magnets. 


19330 (BNL-49800) Symplectic tracking using point mag- 
nets in the presence of a longitudinal magnetic field. Parzen, 
G. Brookhaven National Lab., Upton, NY (United States). [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-940618-2: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94011920. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Symplectic tracing with point magnets in the presence of a longi- 
tudinal field is achieved by replacing the drift spaces by a 





longitudinal drift, which is the motion of a particle in a uniform lon- 
gitudinal field. Results are given for the transfer functions. 


19331 (DOE/ER/40150—-264) Beam energy absolute mea- 
surement using K-edge absorption spectrometers. Karabekov, 
I.P. (Yerevan Physics Inst., Erevan (Armenia)); Neil, G.R. South- 
eastern Universities Research Association, Inc., Newport News, VA 
(United States). Continuous Electron Beam Accelerator Facility. 
May 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-84ER40150. (CEBAF-PR-94-003). 
Order Number DE94010019. Source: OSTI; NTIS; INIS; GPO Dep. 

A method is presented of absolute energy measurement with an 
accuracy of AE ~ 10~*E, by direct measurement of the bend an- 
gle in a high-precision magnetic dipole using two opposite-direction 
short (about 2 mm long) high-field-intensity magnets (B dipole < 
Bshortmag) installed at each end and two K-edge absorption 
spectrometers. Using these spectrometers and the hard x-ray syn- 
chrotron radiation created by the short magnets, a bend angle of 
4.5 are deg for the CEBAF energy bandwidth can be measured 
with an accuracy of a few units of 10—® rad, and the main sources 
of systematic errors are the absolute measurement of the field inte- 
gral and the determination of the centroid of the synchrotron beam 
at a wavelength equal to the K-edge absorption of the chosen sub- 
stance. 


19332 (FNAL-TM-1880) Impedance and instability thresh- 
old estimates in the main injector |. Martens, M.A.; Ng, K.Y. 
Fermi National Accelerator Lab., Batavia, IL (United States). Mar 
1994. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. Order Number 
DE94010332. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the important considerations in the design of the Main In- 
jector is the beam coupling impedances in the vacuum chamber 
and the stability of the beam. Along with the higher intensities 
comes the possibility of instabilities which lead to growth in beam 
emittances and/or the loss of beam. This paper makes estimations 
of the various impedances and instability thresholds based on 
impedance estimations and measurements. Notably missing from 
this paper is any analysis of transition crossing and its potential 
limitations on beam intensity and beam emittance. Future work 
should consider this issue. The body of the work contains detailed 
analysis of the various impedance estimations and _ instability 
threshold calculations. The calculations are based on the Main 
Injector beam intensity of 6 x 101° protons per bunch, 95% normal- 
ized transverse emittances of 207 mm-mrad, and 95% normalized 
longitudinal emittance of 0.1 eV-s at 8.9 GeV injection energy and 
0.25 eV-s at 150 GeV flattop energy. The conclusions section sum- 
marizes the results in the paper and is meant to be readable by 
itself without referring to the rest of the paper. Also in the conclu- 
sion section are recommendations for future investigations. 


19333 (GANIL-A-93-04) SPiRaL: A radioactive ion beam fa- 
cility at GANIL. Joubert, A. (and others); Anne, R.; Bertrand, P.; 
Bourgarel, M.P.; Bieth, C.; Bru, B.; Chabert, A.; Duval, M.; Leroy, 
R.; Ricaud, Ch. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1993. 4p. (CONF-930511-—: PAC ’93: 
international particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE94622489. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The SPiRal project makes use of the very high intensity ion 
beams soon available at GANIL (over 10'° pps at 95 MeV/u from 
He to Ar) to produce radioactive nuclei by the ISOL method. The 
facility will consist of a production target situated close to an 
ECRIS specially designed for this purpose, a very low energy 
beam line, a k=265 compact cyclotron as postaccelerator (2 to 20 
MeV/u according to the Q/A factor), a medium energy beam line 
transferring the radioactive beams into the existing experimental 
rooms through the a spectrometer. The whole facility will be in- 
stalled at the end of the existing machine. (author) 4 refs., 3 figs. 


19334 (INS—978) A heavy ion linac complex for unstable 
nuclei. Arai, S. (and others); Doi, M.; Hashimoto, Y. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. May 1993. 4p. Order 
Number DE94765443. Source: OSTI; NTIS; INIS. 

A heavy ion linac complex for unstable nuclei is under construc- 
tion at INS. The linac complex consists of a 25.5-MHz split coaxial 
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RFQ (SCRFQ), a charge-stripper section, and a 51-MHz 
interdigital-H (IH) linac. The SCRFQ with modulated vanes, 0.9 m 
in diameter and 8.6 m in length, accelerates ions with a charge-to- 
mass ratio (q/A) greater than 1/30 from 2 to 170 keV/u. The 
stripper is a carbon foil. The IH linac, 1.34 m in diameter and 5.54 
m in total length, comprises four cavities and three magnetic 
quadrupole triplets placed between cavities, accelerates ions with 
q/A > 1/10, and varies the output energy continuously in the range 
0.17 - 1.05 MeV/u. The duty factor of the linac complex is 30% for 
q/A = 1/30 ions. (author). 


19335 (INS—981) Interdigital-H linac for unstable nuclei at 
INS. Tomizawa, M.; Arai, S.; Doi, M.; Katayama, T.; Niki, K.; 
Yoshizawa, M.; Hattori, T. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. May 1993. 4p. Order Number DE94765448. 
Source: OST]; NTIS; INIS. 

In the prototype facility of the Exotic-arena at INS, unstable nu- 
clei with a charge-to-mass ratio greater than 1/10 is accelerated 
from 170 to 1046 keV/u by an interdigital-H linac. Designed IH 
linac consists of four acceleration tanks and three sets of 
quadrupole triplets placed between tanks. Output energy is contin- 
uously variable by changing rf power and phase of the last 
operating tank. A high shunt impedance is expected from an equiv- 
alent circuit analysis. The rf measurement on the low power 
models is now in progress. Preliminary results of the tank-4 model 
shows that a resonant frequency and a shunt impedance roughly 
agree with the design values. (author). 


19336 (KEK-93-9) High-gradient experiment on X-band 
disk-loaded structures. Higo, T.; Taniuchi, T.; Yamamoto, M.; 
Odagiri, J.; Tokumoto, S.; Mizuno, H.; Takata, K.; Wilson, |.; Wuen- 
sch, W. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1993. 36p. Order Number DE94765446. Source: 
OSTI; NTIS; INIS. 

The high-gradient performance of two travelling-wave X-band ac- 
celerating structures 20 cm long has been studied. One of the 
structures, KEK, was conditioned up to an average accelerating 
gradient (Eav) of 68 MV/m in 600 hours, while the other, CERN, 
reached 85 MV/m in 50 hours. In the latter case the maximum out- 
put power was fed from the SLED system and the maximum field 
inside the structure was 138 MV/m. This maximum level was lim- 
ited by the available power from the klystron. Operation at the 
Eav=50 MV/m level was found to be stable for both structures. The 
associated dark current at this level was less than a few A for 
CERN but 20 to 30 yA for KEK. Since the two electrical designs 
are almost the same the difference in dark current must be at- 
tributed to the difference in the two fabrication techniques. Modified 
Fowler-Northeim plots of downstream dark current showed a 
change of slope, a kink, around 50 to 60 MV/m above which the 
field enhancement factor was substantially increased. (author). 


19337 (KEK-PROC-—92-15, pp. 420-423) Smart machine pro- 
tection system. Clark, S. (Stanford Linear Accelerator Center, CA 
(United States)); Nelson, D.; Grillo, A. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A Machine Protection System implemented on the SLC automati- 
cally controls the beam repetition rates in the accelerator so that 
radiation or temperature faults slow the repetition rate to bring the 
fault within tolerance without shutting down the machine. This pro- 
cess allows the accelerators to aid in the fault diagnostic process, 
and the protection system automatically restores the beams back 
to normal rates when the fault is diagnosed and corrected. The 
user interface includes facilities to monitor the performance of the 
system, and track rate limits, faults, and recoveries. There is an 
edit facility to define the devices to be included in the protection 
system, along with their set points, limits, and trip points. This set 
point and limit data is downloaded into the CAMAC modules, and 
the configuration data is complied into a logical decision tree for 
the 68030 processor. (author). 
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19338 (LBL-35232) Critical issues in muon colliders: A 
summary. Chattopadhyay, S. (Lawrence Berkeley Lab., CA 
(United States)); Barletta, W.; Sessler, A.; Maury, S.; Neuffer, D.; 
Ruggiero, A. Lawrence Berkeley Lab., CA (United States). Feb 
1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9310193—12: 
CERN workshop on beam cooling and related topics, Geneva 
(Switzerland), 4-8 Oct 1993). Order Number DE94011382. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a brief summary of the current state of conception 
and understanding of high energy muon colliders, associated tech- 
nological challenges and future research directions on this topic. 


19339 (SLAC-PUB-6448) Spin dynamics in storage rings 
and linear accelerators. Irwin, J. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Apr 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930767-6: 21. annual SLAC Summer institute 
on particle physics: spin structure in high-energy processes, Stan- 
ford, CA (United States), 26 Jul - 6 aug 1993). Order Number 
DE94010320. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of these lectures is to survey the subject of spin dy- 
namics in accelerators: to give a sense of the underlying physics, 
the typical analytic and numeric methods used, and an overview of 
results achieved. Consideration will be limited to electrons and pro- 
tons. Examples of experimental and theoretical results in both 
linear and circular machines are included. 


19340 (SSCL-659) ZLIB++: Object-oriented numerical 
library for differential algebra. Malitsky, N. (Superconducting Su- 
per Collider Lab., Dallas, TX (United States)); Reshetov, A.; Yan, 
Y. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jan 1994. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE94010839. Source: OSTI; NTIS; INIS; GPO Dep. 

New software engineering tools and object-oriented design have 
a great impact on the software development process. But in high 
energy physics all major packages were implemented in FOR- 
TRAN and porting of these codes to another language is rather 
complicated, primarily because of their huge size and heavy use of 
FORTRAN mathematical libraries. But some intrinsic accelerator 
concepts, such as nested structure of modern accelerators, look 
very pretty when implemented with the object-oriented approach. In 
this paper we present the object-oriented version of ZLIB, numeri- 
cal library for differential algebra and show how the modern 
approaches can simplify the development and support of accelera- 
tor codes, decrease code size, and allow description of complex 
mathematical transformations by simple language. 


19341 (SSCL-661) Intrabeam scattering in the HEB. Lar- 
son, D.J. Superconducting Super Collider Lab., Dallas, TX (United 
States). Mar 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE94011618. Source: OSTI; NTIS; INIS; GPO Dep. 

A study of Intrabeam Scattering (IBS) in the High Energy 
Booster (HEB) is presented. Piwinski’s formulas for IBS are pre- 
sented and evaluated for the HEB. A computer code written to 
evaluate Piwinski’s formulas is discussed. The result of the study is 


that IBS should not be a problem for the HEB, although the safety 
factor is not enormous. 
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Refer also to citation(s) 19299, 19313, 19319, 19411, 19412, 
19428, 19430, 19431, 19433, 19434, 19439, 19447, 19471, 20043, 
20064, 20159, 20465, 20466, 20539 


19342 (ANL/OTD-APS/CP-81621) Conceptual design for 
one megawatt spallation neutron source at Argonne. Chio, Y. 
(and others); Bailey, J.; Brown, B. Argonne National Lab., IL 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930511-518: PAC '93: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE94009690. Source: OSTI; NTIS; INIS; GPO Dep. 
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The feasibility study of a spallation neutron source based on a 
rapid cycling synchrotron which delivers a proton beam of 2 GeV in 
energy and 0.5mA time-average current at a 30-Hz repetition rate 
is presented. The lattice consists of 90-degree phase advanced 
FODO cells with dispersion-free straight sections, and has a three- 
fold symmetry. The ring magnet system will be energized by 20-Hz 
and 60-Hz resonant circuits to decrease the dB/dt during the 
acceleration cycle. This lowers the peak acceleration voltage re- 
quirement to 130kV. The single turn extraction system will be used 
to extract the beam alternatively to two target stations. The first 
station will operate at 10Hz for research using long wavelength 
neutrons, and the second station will use the remaining pulses, 
collectively, providing 36 neutron beams. The 400-MeV negative- 
hydrogen-ion injector linac consists of an ion source, rf quadrupole, 
matching section, 100MeV drift-tube linac, and a 300-Mev coupled- 
cavity linac. 


19343 (BNL-60302) Draft of the PHENIX Management Plan. 
Brookhaven National Lab., Upton, NY (United States). 10 Mar 
1994. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94011183. Source: OSTI; NTIS; INIS; GPO Dep. 

The PHENIX Management Plan provides the baselines and con- 
trols that the PHENIX and RHIC Projects will follow to meet the 
technical, cost, and schedule goals for the PHENIX detector at 
RHIC. This plan will be reviewed and updated as required, with re- 
visions made by agreement among the signed participants. 


19344 (CEA-CONF-—11628) Thermal study of HOM couplers 
tor superconducting RF cavities. Chel, S. (CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Astrophysique, de 
la Physique des Particules, de la Physique Nucleaire et de 
l'instrumentation Associee); Mosnier, A.; Fouaidy, M.; Junquera, T. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d'Astrophysique, de la Physique des Particules, de la 
Physique Nucleaire et de I'instrumentation Associee. 1993. ip. 
(CONF-930511-—: PAC ’93: international particle accelerator confer- 
ence, Washington, DC (United States), 17-20 May 1993). Order 
Number DE94622496. Source: OSTI; NTIS (US Sales Only); INIS. 

The thermal behaviour of a ‘fish hook’ type HOM (Higher Order 
Modes) coupler for superconducting RF cavities, is analyzed by 
numerical simulation using a 3D finite element based code for both 
CW (rings, recirculating linacs) and pulsed (s.c. colliders such as 
TESLA) accelerator types. Consequently, a thorough study of the 
thermal stability of this system is necessary in both transient and 
steady state regimes. Numerical simulations, assuming anomalous 
losses at the end of the HOM inner conductor, are performed. The 
effects of the HOM coupler geometry and the materials thermal 
conductivity on the critical heat flux inducing the quench of the sys- 
tem, are discussed. 


19345 (CERN-93-01) CERN Heavy-ion Facility design re- 
port. Warner, D. (ed.); Angert, N.; Bourgarel, M.P.; Brouzet, E.; 
Cappi, R.; Dekkers, D.; Evans, J.; Gelato, G.; Haseroth, H.; Hill, 
C.E.; Hutter, G.; Knott, J.; Kugler, H.; Lombardi, A.; Lustig, H.; Mal- 
witz, E.; Nitsch, F.; Parisi, G.; Pisent. European Organization for 
Nuclear Research, Geneva (Switzerland). 28 Apr 1993. 109p. Order 
Number DE94623621. Source: OSTI; NTIS (US Sales Only); INIS. 

The design of the CERN Heavy-ion Facility is described. This 
facility will be based on a new ion linear accelerator (Linac 3), to- 
gether with improvements to the other accelerators of the CERN 
complex to allow them to cope with heavy ions, i.e. to the Proton 
Synchrotron Booster (PSB), the Proton Synchrotron (PS) and the 
Super Proton Synchrotron (SPS). For this reference design, the 
pure isotope of lead, 2°8Pb, is considered. The bulk of the report 
describes Linac 3, a purpose-built heavy-ion linac mainly designed 
and constructed in collaboration with several CERN member state 
laboratories, but also with contributions from non-member states. 
Modifications and improvements to existing CERN accelerators es- 
sentially concern the RF acceleration, beam control and beam 
monitoring (all machines), beam kickers and septa at the input and 
output of the PSB, and major vacuum improvements, aiming to re- 
duce the pressure by factors of at least seven and three in the 
PSB and PS respectively. After injection from the Electron Cy- 
clotron Resonance source at 2.5 keV/u the partially stripped 
heavy-ion beam is accelerated successively by a Radio Frequency 





Quadrupole and an Interdigital-H linac to 4.2 MeV/u. After stripping 
to 2°8Pb53+ the beam is again accelerated, firstly in the PSB (to 
98.5 MeV/u), then in the PS (to 4.25 GeV/u). The final stage of ac- 
celeration in the SPS takes the fully stripped 2°8Pb®+ ions to 177 
GeV/u, delivering a beam of 4.10 ions per SPS supercycle (15.2 
s) to the experiments. The first physics run with lead ions is sched- 
uled for the end of 1994. Finally, some requirements for carrying 
out heavy-ion physics at the Large Hadron Collider are mentioned. 
(orig.). 


19346 (DOE/EA-0898) Proposed Fermilab fixed target ex- 
periment: Kaons at the Tevatron: Environmental Assessment. 
USDOE, Washington, DC (United States). Dec 1993. 64p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94010400. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has prepared an Environ- 
mental Assessment (EA), DOE/EA-0898, evaluating the impacts 
associated with the proposed fixed target experiment at the Fermi 
National Accelerator Laboratory (Femilab) in Batavia, _ Illinois, 
known as Kaons at the Tevatron (KTeV). The proposed KTeV 
project includes reconfiguration of an existing target station, en- 
hancement of an existing beam transport system connected to 
existing utility facilities, and construction of a new experimental de- 
tector hall area. The study of the K meson, a type of subatomic 
particle, has been going on at Fermilab for 20 years. The proposed 
KTEV project advances the search for the origins of a violation of a 
fundamental symmetry of nature called charge parity (CP) violation. 
Based on the analysis in the EA, the DOE has determined that the 
proposed action does not constitute a major Federal action signifi- 
cantly affecting the quality of the human environment, within the 
meaning of the National Environmental Policy Act (NEPA) of 1969. 
Therefore, the preparation of an Environmental Impact Statement 
is not required. 


19347 (DOE/ER/40438-1) Development of a hydrogen and 
deuterium polarized gas target for application in storage rings: 
Progress report, [March 1, 1993-February 28, 1994]. Wisconsin 


Univ., Madison, WI (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 


88ER40438. Order Number DE94008902. Source: 
INIS; GPO Dep. 

Progress is reported in these areas: target test by low-energy pp 
spin correlation, atomic beam source, weak field transition develop- 
ment, and contributions to the HERMES experiment. 


19348 (FNAL-TM-—1882) Magnet Coil Shorted Turn Detec- 
tor. Dinkel, J.A.; Biggs, J.E. Fermi National Accelerator Lab., 
Batavia, IL (United States). Mar 1994. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94011746. Source: OSTI; NTIS; GPO Dep. 

The Magnet Coil Shorted Turn Detector has been developed to 
facilitate the location of shorted turns in magnet coils. Finding 
these shorted turns is necessary to determine failure modes that 
are a necessary step in developing future production techniques. 
Up to this point, coils with shorted turns had the insulation burned 
off without the fault having been located. This disassembly process 
destroyed any chance of being able to find the fault. In order to 
maintain a flux balance in a coupled system such as a magnet coil, 
the current in a shorted turn must be opposed to the incident cur- 
rent. If the direction of the current in each conductor can be 
measured relative to the incident current, then the exact location of 
the short can be determined. In this device, an AC voltage is ap- 
plied to the magnet under test. A small hand held B-dot pickup coil 
monitors the magnetic field produced by current in the individual 
magnet conductors. The relative phase of this pickup coil voltage is 
compared to a reference signal derived from the input current to 
detect a current reversal as the B-dot pickup coil is swept over the 
conductors of the coil under test. This technique however, is lim- 


ited to only those conductors that are accessible to the hand held 
probe. 


19349 (GANIL-A-93-02) The GANIL plus program for a 
RNB facility at GANIL. Anne, R. (Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (France)); Bertrand, P.; Bour- 
garel, M.P.; Bieth, C.; Obert, J.; Putaux, J.C.; Liang, C.F.; Paris, 
P.; Orr, N.; Steckmayer, J.C. Grand Accelerateur National d’lons 


OSTI; NTIS; 
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Lourds (GANIL), 14 - Caen (France). 1993. 6p. (CONF-9305239-: 
11. international workshop on electron resonance ion sources, 
Groningen (Netherlands), 5-8 May 1993). Order Number 
DE94623620. Source: OSTI; NTIS (US Sales Only); INIS. 

At first version of isotopic separator on-line test bench has been 
built in order to test the feasibility of the production of radioactive 
species from 96 MeV/u of 2°Ne impinging a thick target of MgO. 
This test bench was equipped with a very compact ECR ion source 
(Nanogan) entirely made from permanent magnets and operating at 
10 Ghz. ®Ne?*+; 19Ne' 254+ and 23.24Ne'+ have been produced 
and ionized. A new more performing separator (SiRa) allowing the 
use of different ion sources will be completed by the end of 1993. 
This separator is one stage of the project of a RNB facility called 
GANIL PLUS. This facility can be decomposed into two parts: The 
THI project and the SPIiRaL project which includes the production, 
the separation and the acceleration of radioactive ions. These pro- 
jects are presented here. (author) 3 refs., 3 figs., 1 tab. 


19350 (GANIL-A-93-03) NANOGAN: An ultra compact 
ECRIS for on-line and high voltage applications. Sortais, P. 
(Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France)); Bisch, M.; Bricault, P.; Leherissier, P.; Lewitowitz, M.; 
Leroy, R.; Putaux, J.C.; Obert, J.; Liang, C.F.; Paris, P. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1993. 20p. (CONF-9305239—: 11. international workshop on elec- 
tron resonance ion sources, Groningen (Netherlands), 5-8 May 
1993). Order Number DE94622499. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The development project of very compact ECR lon Source 
(ECRIS) connected to the GANIL consists of post-accelerating ra- 
dioactive ions with a cyclotron to energies between 2 MeV/A and 
20 MeV/A. The main goal of source development is to adapt clas- 
sical ECRIS to the production of multicharged and radioactive ions. 
Different experiments and studies are described which are under- 
way at GANIL in order to design a new operational ECRIS totally 
adapted to the on-line production of gaseous and metallic radioac- 
tive ions. Latest results obtained with the ultra compact and purely 
permanent magnets ECRIS calied NANOGAN are described. 
(R.P.) 9 refs., 20 figs., 2 tabs. 


19351 (GANIL-A-93-05) On line isotopic separator test 
benches at GANIL. Anne, R. (Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France)); Bru, B.; Joubert, A.; Leroy, 
R.; Obert, J.; Putaux, J.C.; Liang, C.F.; Paris, P.; Orr, N.; Steck- 
meyer, J.C. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1993. 4p. (CONF-930511-—: PAC ’93: interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE94622504. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A first version of isotopic separator on line test bench has been 
built in order to test the feasibility of the production of radioactive 
species from 96 MeV/u of 2°Ne impinging a thick target of MgO. 
This test bench was equipped with a very compact ECR ion source 
(Nanogan) entirely made from permanent magnets and operating 
at 10 Ghz. ®Ne?:4; 19Ne12.3.4+ and 23.24nNle'+ has been produced 
and ionized. A new more performing separator (SIRa) allowing the 
use of different types of ion sources will be completed by the end 
of 1993. (author) 4 refs., 4 figs., 1 tab. 


19352 (INS—980) Injection method using the third order 
resonance at TARN Il. Tomizawa, M.; Arakaki, Y.; Chida, K.; 
Watanabe, S.; Watanabe, T.; Katayama, T.; Yoshizawa, M.; Noda, 
A. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. May 
1993. 4p. Order Number DE94765442. Source: OSTI; NTIS; INIS. 

The beam was successfully stored in the TARN Il ring by an in- 
jection method using the third order resonance. Beam intensity 
obtained by the resonance injection is comparable with that by the 
multiturn injection. A new stacking method utilizing the resonance 
injection and the electron cooling is introduced. (author). 


19353 (INS—1009) Computer control system of the cooler- 
synchrotron TARN-Il. Watanabe, S.; Watanabe, T.; Yoshizawa, 
M.; Katayama, T. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Nov 1993. 4p. Order Number DE94765445. Source: OST]; 
NTIS; INIS. 
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The client-server model enables us to develop the flexible control 
system such as a TARN-I] computer control system. The system 
forms a single machine including a message bus to communicate 
between them. An auxiliary control path in the client-server model 
serves a high speed device control. The configuration and perfor- 
mance of that control system are described. (author). 


19354 (INS-T-521) Proceedings of the meeting on beam 
monitors for Cyclotrons and related facilities. Watanabe, Shin- 
ichi (ed.) (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jun 1993. 
98p. (In Japanese, English). (CONF-9302177—: Meeting on beam 
monitors for Cyclotrons and related Facilities, Tokyo (Japan), 24 
Feb 1993). Order Number DE94765556. Source: OST]; NTIS; INIS. 

The meeting on the beam monitors for Cyclotrons and related fa- 
cilities was held at Institute for Nuclear Study, University of Tokyo 
on February 24, 1993. This proceedings contains all the paper pre- 
sented at the meeting, covering the present status of the beam 
instruments and their performances. The coverage area of this 
meeting was the ion sources, the cyclotrons, the linacs, the syn- 
chrotrons and the beam transport system. The meeting consisted 


of 12 plenary talks and 30 scientists and engineers participated. 
(author). 


19355 (JINR-E-7-93-126, pp. 70) Studies of exotic nuclei at 
JYFL: first results and future prospects. Leino, M.; Aysto, J. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HADRONIC ATOMS/research programs; 
BEAM SEPARATORS; CYCLOTRONS; FINLAND; HEAVY IONS 


19356 (KEK-PROC-—92-15, pp. 167-170) Status of the con- 
trol and beam diagnostic systems of the CRYRING project. 
Starker, J. (Manne Siegbahn Inst. of Physics, Stockholm (Swe- 
den)); Engstroem, M. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS 
'91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

CRYRING is a facility for research in atomic, molecular and 
nuclear physics. It uses a cryogenic electron beam ion source, CR- 
YSIS, together with an RFQ linear accelerator as injector into a 
synchrotron/storage ring for very highly charged, heavy ions. The 
first circulating beam was achieved in december 1990. The status 


of the systems for control and beam diagnostics are described. 
(author). 


19357 (KEK-PROC-—92-15, pp. 171-173) Magnet test facility 
control system for superconducting magnets of UNK. Agueev, 
A.|. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Protvino (Russian Federation)); Alferov, V.N.; Guertsev, 
K.F. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Short communication. SUPERCONDUCTING MAGNETS/control 
systems; TEST FACILITIES; CRYOGENICS; REFRIGERATORS; 


COOLING SYSTEMS; ACCELERATORS; USSR ORGANIZA- 
TIONS 


19358 (KEK-PROC-—92-15, pp. 174-176) Beam extraction 
control systems of the fast-cycling synchrotron. Toumanian, A. 
(Erevanskij Fizicheskij Inst., Erevan (Armenia)); Zapolski, N.; Nick- 
ogosian, V.; Ananian, A.; Kazarian, A.; Khoetsian, M.; Agababian, 
A.; Matevosian, A. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS 
’91: International conference on accelerator and large experimental 
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physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

A compact system controlling the extraction of different beams 
(gamma, electron, synchrotron radiation) in single and simultaneous 
operation modes at high electromagnetic disturbances level based 
on using one computer of IBM PC/AT type is described. (author). 


19359 (KEK-PROC-—92-15, pp. 177-179) Instrumentation and 
control system for PLS-IM-T 60 MeV LINAC. Liu, D.K. (institute 
of High Energy Physics, Beijing, BJ (China)); Yei, K.R.; Cheng, 
H.J. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The PLSIMT is a 60 MeV LINAC as a preinjector for 2 GeV 
LINAC of PLS project. The instrumentation and control system 
have been designed under the institutional collaboration between 
the IHEP (Beijing, China) and POSTECH (Pohang, Korea). So far, 
the | and C system are being set up nowadays at the POSTECH 
of Pohang. This paper describes its major characteristics and 
present status. (author). 


19360 (KEK-PROC—92-15, pp. 180-183) Multi- 
microprocessor control of the main ring magnet power supply 
of the 12 GeV KEK proton synchrotron. Sueno, T. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Mikawa, K.; 
Toda, M.; Toyama, T.; Sato, H.; Matsumoto, S. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics contro! systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A general description of the computer control system of the KEK 
12 GeV PS main ring magnet power supply is given, including its 
peripheral devices. The system consists of the main HIDIC-V90/25 
CPU and of the input and output controllers HISEC-04M. The main 
CPU, supervised by UNIX, provides the man-machine interfacing 
and implements the repetitive contro! algorithm to correct for any 
magnet current deviation from reference. Two sub-CPU's are linked 
by a LAN and supported by a real time multi-task monitor. The out- 
put process controller distributes the control patterns to 16-bit 
DAC’s, at 1.67 ms clock period in synchronism with the 3-phase ac 
line systems. The input controller logs the magnet current and volt- 
age, via 16-bit ADC's at the same clock rate. (author). 


19361 (KEK-PROC-—92-15, pp. 184-187) VME computer 
monitoring system of KEK-PS fast pulsed magnet currents 
and beam intensities. Kawakubo, T. (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)); Akiyama, A.; Kadokura, 
E.; Ishida, T. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: inter- 
national conference on accelerator and large experimental physics 
contro! systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

For beam transfer from the KEK-PS Linac to the Booster syn- 
chrotron ring and from the Booster to the Main ring, many pulse 
magnets have been installed. It is very important for the machine 
operation to monitor the firing time, rising time and peak value of 
the pulsed magnet currents. It is also very important for magnet 
tuning to obtain good injection efficiency of the Booster and the 
Main ring, and to observe the last circulating bunched beam in the 
Booster as well as the first circulating in the Main. These magnet 
currents and beam intensity signals are digitized by a digital oscil- 
loscope with signal multiplexers, and then shown on a graphic 
display screen of the console via a VME computer. (author). 


19362 (KEK-PROC-—92-15, pp. 232-234) Control and mon- 
toring system design study for the UNK experimental setups. 





Ekimov, A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Protvino (Russian Federation). Inst. Fiziki Uysokikh 
Ehnergij); Ermolin, Yu.; Matveev, M.; Ovcharov, S.; Petrov, V.; 
Vaniev, V. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

At present a number of experimental setups for the new UNK 
project are under construction. A common approach to the architec- 
ture of control/DAQ/trigger systems will be used in the development 
of electronics for all these detectors. The system analysis and de- 
sign group has been formed for this purpose. The group activity is 
aimed at the development of such unified system. The group has 
started with control and monitoring system as one of the most im- 
portant parts and the environment for the DAQ/trigger systems. 
The group activity status report is presented. (author). 


19363 (KEK-PROC—92-15, pp. 310-312) Time and load mea- 
suring in the SPS/LEP Control System. Navratil, J. (Czech 
Technical Univ., Prague (Czech Republic)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics contro! systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 
This paper describes the experiences with the SPS/LEP Control 
System during its first operational days from the communication 
point of view. The results show difference between hardware possi- 
bility of the local communication based on the modern technology 
and the possibility to use it by PC machines. There is also several 
figures describing the activity on the communication lines. (author). 


19364 (KEK-PROC-—92-15, pp. 318-321) Network communi- 
cation libraries for the next control system of the KEK e7/e* 
Linac. Kamikubota, Norihiko (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Furukawa, Kazuro; Nakahara, 
Kazuo; Abe, Isamu. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The network communication libraries for the next control system 
of the KEK Linac have been developed. They are based on TCP/ 
IP sockets, and show high availability among the different operat- 
ing systems: UNIX, VAX/VMS, and MS-DOS. They also show high 
source portability of application programs among the different com- 
puter systems provided by various vendors. The performance and 
problems are presented in detail. (author). 


19365 (KEK-PROC—92-15, pp. 322-325) A program develop- 
ment tool for KEK VME-MAP control system. Nakagawa, H. 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Katoh, T.; Kadokura, E.; Akiyama, A.; Nigorikawa, K.; Ishii, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. (CONF-911116—-: ICALEPCS '91: International conference 
on accelerator and large experimental physics control systems, 
Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of international 
conference on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

The control system for KEK 12 GeV Proton Synchrotron has 
been replaced with a distributed VME-bus based microcomputer 
system and a MAP local area network. In order to simplify pro- 
gramming for network application tasks, a set of a preprocessor for 
a PASCAL compiler and a network communication server has been 
developed. Application programs for accelerator control system 
have blocks with similar codes; sending, waiting for, receiving, ana- 
lyzing messages, etc. The preprocessor called 'OBJP’ incorporates 
such common codes into the source code written by an application 
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programmer. In case of a simple program, the size of the source 
code is reduced by one tenth of a full coding. (author). 


19366 (KEK-PROC—92-15, pp. 333-335) Concurrent control 
system for the JAERI tandem accelerator. Hanashima, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Shoji, T.; Horie, K.; Tsukihashi, Y. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. (CONF-911116—: ICALEPCS '91: International conference 
on accelerator and large experimental physics control systems, 
Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of international 
conference on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

Concurrent processing with a multiprocessor system is intro- 
duced to the particle accelerator control system region. The control 
system is a good application in both logical and physical aspects. 
A renewal pian of the control system for the JAERI tandem accel- 
erator is discussed. (author). 


19367 (KEK-PROC—92-15, pp. 336-339) Palantiri: a dis- 
tributed real-time database system for process control. 
Tummers, BJ. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands), Sectie K); 
Heubers, W.P.J. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The medium-energy accelerator MEA, located in Amsterdam, is 
controlled by a heterogeneous computer network. A large real-time 
database contains the parameters involved in the control of the 
accelerator and the experiments. This database system was imple- 
mented about ten years ago and has since been extended several 
times. In response to increased needs the database system has 
been redesigned. The new database environment, as described in 
this paper, consists out of two new concepts: (1) A Palantir which 
is a per machine process that stores the locally declared data and 
forwards all non local requests for data access to the appropriate 
machine. It acts as a storage device for data and a looking glass 
upon the world. (2) Golems: working units that define the data 
within the Palantir, and that have knowledge of the hardware they 
control. Applications access the data of a Golem by name (which 
do resemble Unix path names). The palantir that runs on the same 
machine as the application handles the distribution of access re- 
quests. This paper focuses on the Palantir concept as a distributed 
data storage and event handling device for process control. (au- 
thor). 


19368 (KEK-PROC—92-15, pp. 340-344) Intelligent trigger by 
massively parallel processors for high energy physics experi- 
ments. Rohrbach, F. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Vesztergombi, G. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116-: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

The CERN-MPPC collaboration concentrates its effort on the 
development of machines based on massive parallelism with thou- 
sands of integrated processing elements, arranged in a string. 
Seven applications are under detailed studies within the collabora- 
tion: three for LHC, one for SSC, two for fixed target high energy 
physics at CERN and one for HDTV. Preliminary results are pre- 
sented. They show that the objectives should be reached with the 
use of the ASP architecture. (author). 


19369 (KEK-PROC-—92-15, pp. 356-358) The development of 
RF reference lines and a timing system for Japan Linear Cok 
lider. Urakawa, J. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Kawamoto, T.; Otake, Y.; Satoh, Y.; Mi- 
mashi, T.; Araki, S. National Lab. for High Energy Physics, 
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Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
’91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics contro] systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The main linac of Japan Linear Collider (JLC) will be operated at 
an X-band frequency of 11.424 GHz. The positioning of the X-band 
accelerating structures at JLC requires precise phase synchronisa- 
tion over about 10 km. Temperature compensated fiber optic 
cables will be used for the transmission of the 11.424 GHz RF sig- 
nal. The performance of this transmission line is described. Many 
timing signals will be also transmitted from the main control room, 
in which the master RF frequency generator will be situated, via 
this 1.3 4m single mode fiber optic link. The outline of the timing 
system for JLC is given in this paper. (author). 


19370 (KEK-PROC—92-15, pp. 360-363) A new VME timing 
module: TG8. Beetham, C.G. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Daems, G.; Lewis, J.; Puccio, B. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Dec 1992. (CONF-911116—-: ICALEPCS ’91: International confer- 
ence on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The two accelerator divisions of CERN, namely PS and SL, are 
defining a new common control system based on PC, VME and 
Workstations. This has provided an opportunity to review both cen- 
tral timing systems and to come up with common solutions. The 
result was, amongst others, the design of a unique timing module, 
called TG8. The TG8 is a multipurpose VME module, which 
receives messages distributed over a timing network. These mes- 
sages include timing information, clock plus calendar and telegrams 
instructing the CERN accelerators on the characteristics of the next 
beam to be produced. The TG8 compares incoming messages with 
up to 256 programmed actions. An action consists of two parts, a 
trigger which matches an incoming message and what to do when 
the match occurs. The latter part may optionally create an output 
pulse on one of the eight output channels and/or a bus interrupt, 
both with programmable delay and telegram conditioning. (author). 


19371 (KEK-PROC—92-15, pp. 375-377) Replacing PS con- 
trols front end minicomputers by VME based 32-bit 
processors. Gagnaire, A. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)); Metz Noblat, N. de; Serre, Ch.; 
Sicard, Cl.H. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The PS controls have started the first phase of system rejuvena- 
tion, targeted towards the LEP Preinjector Controls. The main 
impact of this phase is in the architectural change, as both the 
front-end minicomputers and the CAMAC embedded microproces- 
sors are replaced by microprocessor based VME crates called 
Device Stub Controllers (DSC). This paper discusses the different 
steps planned for this first phase, i.e: (1) implementing the basic 
set of CERN Accelerator common facilities for DSCs (error han- 
dling, system surveillance, remote boot and network access); (2) 
porting the equipment access software layer; (3) applying the Real- 
time tasks to the LynxOS operating system and I/O architecture, 
conforming to the real-time constraints for control and acquisition; 
(4) defining the number and contents of the different DSC needed, 
according to geographical and cpu-load constraints; (5) providing 
the general services outside the DSC crates (file servers, data- 


base services); (6) emulating the current Console programs onto 
the new workstations. (author). 


19372 (KEK-PROC-—S$2-15, pp. 378-381) Device controllers 
using an industrial personal computer of the PF 2.5-GeV Elec- 
tron Linac at KEK. Otake, Yuji (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Yokota, Mitsuhiro; Kakihara, 
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Kazuhisa; Ogawa, Yujiro; Ohsawa, Satoshi; Shidara, Tetsuo; Naka- 
hara, Kazuo. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Device controllers for electron guns and slits using an industrial 
personal computer have been designed and installed in the Photon 
Factory 2.5-GeV Electron Linac at KEK. The design concept of the 
controllers is to realize a reliable system and good productivity of 
hardware and software by using an industrial personal computer 
and a programmable sequence controller. The device controllers 
have been working reliably for several years. (author). 


19373 (KEK-PROC—92-15, pp. 382-385) High accuracy ADC 
and DAC systems for accelerator control applications. Kuper, 
E. (AN SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj 
Fiziki); Ledenev, A. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS 
'91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

In the work presented here the ways of construction, the 
apparatus for the precision measurements and control systems in- 
corporated in the accelerating facilities of INP are considered. All 
the apparatus are developed and manufactured in the standard of 
CAMAC. (author). 


19374 (KEK-PROC-92-15, pp. 386-388) Driving Serial 
CAMAC systems from VME crates. Heinze, W. (European Orga- 
nization for Nuclear Research, Geneva (Switzerland)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116-: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

Large control systems in the 80’s were often based on Serial 
CAMAC loops driven by 16 bit minicomputers. These 16 bit com- 
puters, becoming obsolete in the 90’s, are advantageously replaced 
by VME crates. To maintain the investment in Serial CAMAC hard- 
ware and software, an inexpensive Serial Highway Driver has been 
developed which operates in a VME crate as simple I/O module. 
With this system, both classical configurations, i.e. the Highway 
Driver on the I/O bus of the minicomputer and the Highway Driver 
in a so-called CAMAC mother crate, can be replaced with minimal 
costs and improved performance. This paper presents a VME Se- 
rial CAMAC Driver and compares the performance of the VME 
driven Serial Highway to the ones driven by minicomputers. The 
comparison is based on the experience gained with the beginning 
of the replacement of Norsk Data minicomputers by VME crates in 
the CERN/PS control system as described in [1]. (author). 


19375 (KEK-PROC—92-15, pp. 389-392) Fast automatic sys- 
tem for measurements of beam parameters of the MMF linac. 
Reinhardt-Nickulin, P. (AN SSSR, Moscow (Russian Federation). 
Inst. Yadernykh Issledovanij); Bragin, S.; llinsky, N.; Senichev, Yu. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Dec 1992. (CONF-911116—-: ICALEPCS '91: International confer- 
ence on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Fast transverse beam profile and current monitoring systems 
have been tested at the Linear Accelerator of Moscow Meson Fac- 
tory. The signals for each system are derived from multiwire 
secondary emission chamber and beam current transformer. Each 
beam pulse is digitized by fast ADC's. There are two modes for 
systems. First one is for detailed beam adjustment and second one 
is for normal 100 Hz rate of the MMF Linac. Essential features of 





the hardware, software, data acquisition, measurement accuracy 
and beam results are presented. (author). 


19376 (KEK-PROC—92-15, pp. 395-398) The KEK PS fast 
beam loss monitor system. Holt, J.A. (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)); Kishiro, J.; Arakawa, D.; 
Someya, H.; Hiramatsu, S. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The higher beam intensities now being accelerated in the KEK 
proton synchrotron (PS) complex have increased the importance of 
observing the beam loss during acceleration. The beam loss 
should be continuously monitored to minimize radiation damage to 
the accelerator components. A fast loss monitor also is a good tool 
for observing where and when the beam is lost, by which we are 
able to get information on the beam dynamics. The development of 
a fast beam loss monitor system at KEK is described in this paper. 
(author). 


19377 (KEK-PROC—92-15, pp. 399-402) Non-destructive fast 
data taking system of beam profile and momentum spread in 
KEK-PS. Kawakubo, T. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Kadokura, E.; Ajima, Y.; Adachi, T.; 
Ishida, T. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
temational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

A mountain view of beam profiles in a synchrotron ring can be 
taken without any beam destruction by collecting charged particles 
produced by the circulating beam hitting residual gas in the ring to 
a sensor. When a rectangular Micro Channel Plate with multi- 
anodes or lined-up electron multipliers is used as the sensor, the 
profiles can be measured within one acceleration period, even if 
the beam intensity is very low and the ring is kept in a high vac- 
uum. We describe this non-destructive profile monitor (NDPM) as 
well as the momentum spread measurement system by a combina- 
tion of two sets of NDPM. (author). 


19378 (KEK-PROC-92-15, pp. 403-405) A CAMAC-resident 
microprocessor for the monitoring of polarimeter spin states. 
Reid, D. (Indiana Univ. Cyclotron Facility, Bloomington, IN (United 
States)); DuPlantis, D.; Yoder, N.; Dale, D. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A CAMAC module for the reporting of polarimeter spin states is 
being developed using a resident microcontroller. The module will 
allow experimenters at the Indiana University Cyclotron Facility to 
monitor spin states and correlate spin information with other experi- 
mental data. The use of a microprocessor allows for adaptation of 
the module as new requirements ensue without change to the 
printed circuit board layout. (author). 


19379 (KEK-PROC-—92-15, pp. 406-407) High accuracy mee- 
surement of magnetic field in pulse magnetic elements. 
Kargaltsev, V. (AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki); Kuper, E. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
’91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

CAMAC module intended for measurements of instant magnetic 
field using coil sensor is described. It is four channel integrating 
ADC with current input in which signal integration time is controlled 
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externally and may be optimized for a given signal. Original techni- 
cal solution allowing to eliminate influence of the integrator capacity 
and switches instability on overall accuracy is described. (author). 


19380 (KEK-PROC-—92-15, pp. 408-413) Feedback - closing 
the loop digitally. Zagel, J. (Fermi National Accelerator Lab., 
Batavia, IL (United States)); Chase, B. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS '91: International conference on accelerator 
and large experimental physics contro! systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

Many feedback and feedforward systems are now using micro- 
processors within the loop. We describe the wide range of 
possibilities and problems that arise. We also propose some ideas 
for analysis and testing, including examples of motion control in the 
Flying Wire systems in Main Ring and Tevatron and Low Level RF 
control now being built for the Fermilab Linac upgrade. (author). 
19381 (KEK-PROC—92-15, pp. 414-419) Generalized fast 
feedback system in the SLC. Hendrickson, L. (Stanford Linear 
Accelerator Center, CA (United States)); Allison, S.; Gromme, T.,; 
Himel, T.; Krauter, K.; Rouse, F.; Sass, R.; Shoaee, H. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—-: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

A generalized fast feedback system has been developed to 
stabilize beams at various locations in the SLC. The system is de- 
signed to perform measurements and change actuator settings to 
control beam states such as position, angle and energy on a pulse 
to pulse basis. The software design is based on the state space 
formalism of digital control theory. The system is database-driven, 
facilitating the addition of new loops without requiring additional 
software. A communications system, KISNet, provides fast commu- 
nications links between microprocessors for feedback loops which 
involve multiple micros. Feedback loops have been installed in 
seventeen locations throughout the SLC and have proven to be in- 
valuable in stabilizing the machine. (author). 


19382 (KEK-PROC—92-15, pp. 424-426) Feedback systems 
for local control of race track microtron rf accelerating sec- 
tions. Chepurnov, A.S. (Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki); Gribov, !.V.; Morozov, S.Y.; Shumakov, A.V.; Zi- 
noviev, S.V. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

In order to obtain an electron beam with an excellent energy res- 
olution and stable characteristics, a tight control of the amplitude 
and phase of the field in all rf accelerating sections is required. 
The high rf power level, dissipated in the accelerating section (AS) 
together with temperature dependence of the AS resonance 
frequency caused the creation of the original control system of res- 
onance frequency. Amplitude, phase and resonance frequency 
local feedback contro! system have been designed. All systems are 
computer controlled analogue single loops. The control loops guar- 
antee stable, repeatable amplitudes (10~° relative error), phases 
(+/- 0.5°) of the rf fields in AS, resonance frequency of AS (+/- 2 
kHz) and have optimal bandwidth. A model of feedback loops has 
been developed that agree well with measurements. (author). 


19383 (KEK-PROC-—92-15, pp. 431-433) A position feedback 
control system for the test facility of JLC. Ishihara, N. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Nakabayashi, S.; Yasuda, K.; Ishihara, K.; Kubota, T. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
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(CONF-911116-: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

in order to develop an alignment system for the Japan Linear 
Collider (JLC), we have constructed a test facility to study the posi- 
tion control system with multiple degrees of freedom for massive 
load. Noticeable points of the test facility are as follows. (1) 
Feedback fine alignment system which consists of piezoelectric ac- 
tuators and laser interferometers. (2) High-speed controller using 
VME modules. (3) Level positioner driven by stepping motors. The 
controller can easily be connected with other computers by using 
RS-232C or Ethernet, so that their states such as positions can be 
monitored by another computer system. The facility achieves the 
alignment of multi-degrees of freedom with the accuracy of the or- 
der of submicron. (author). 


19384 (KEK-PROC-92-15, pp. 434-437) RF control system 
of the HIMAC synchrotron. Kanazawa, M. (National Inst. of Radi- 
ological Sciences, Chiba (Japan)); Sato, K.; Itano, A. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—-: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics contro/ 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

An RF control system of the HIMAC synchrotron has been con- 
structed. In this control system we have adopted a digital feed 
back system with a digital synthesizer (DS). Combining a high 
power system, performance of the control system have been 
tested in a factory (Toshiba) with a simulator circuit of the syn- 
chrotron oscillation. Following this test, We had beam acceleration 
test with this control system at TARN-II in INS (institute for Nuclear 
Study, University of Tokyo). This paper describes the RF control 
system and its tested results. (author). 


19385 (KEK-PROC—92-15, pp. 446-451) Workstations as 
consoles for the CERN-PS complex, setting-up the environ- 
ment. Antonsanti, P. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Arruat, M.; Bouche, J.M.; Cons, 
L.; Deloose, Y.; Di Maio, F. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
"91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Within the framework of the rejuvenation project of the CERN 
control systems, commercial workstations have to replace existing 
home-designed operator consoles. RISC-based workstations with 
UNIX, X-window™ and OSF/Motif™ have been introduced for the 
control of the PS complex. The first versions of general functionali- 
ties like synoptic display, program selection and control panels 
have been implemented and the first large scale application has 
been realized. This paper describes the different components of the 
workstation environment for the implementation of the applications. 
The focus is on the set of tools which have been used, developed 
or integrated, and on how we plan to make them evolve. (author). 


19386 (KEK-PROC-—92-15, pp. 452-455) General 
machine interface used in accelerators controls: Some 
applications in CERN-PS control systems rejuvenation. 
Boutheon, M. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Di Maio, F.; Pace, A. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A large community is now using Workstations as Accelerators 
Computer Controls Interface, through the concepts of windows - 
menus - synoptics - icons. Some standards were established for the 
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CERN-PS control systems rejuvenation. The Booster-to-PS transfer 
and injection process is now entirely operated with these tools. This 
application constitutes a global environment providing the users 
with the controls, analysis, visualization of a part of an accelerator. 
Individual commands, measurements, and specialized programs in- 
cluding complex treatments are available in a homogeneous frame. 
Some months of experience in current operation have shown that 
this model can be extended to the whole project. (author). 


19387 (KEK-PROC—92-15, pp. 456-459) The replacement of 
touch-terminal consoles of the CERN antiproton accumulator 
complex (AAC) by office PC’s as well as X-windows based 
workstations. Chohan, V. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)); Deloose, |.; Shering, G. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—-: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

With aging hardware and expensive maintenance and replace- 
ment possibilities, it was decided to upgrade the AAC touch 
terminal consoles with modern hardware. With significant amount 
of operational application software developed with touch terminals 
over 10 years, the philosophy adopted was to attempt a total emu- 
lation of these console functions of touch actions, graphics display 
as well as simple keyboard terminal entry onto the front-end com- 
puter controlling the AAC. The PC based emulation by mouse and 
multiple windows under MS-DOS and later, under the Windows 3 
environment was realized relatively quickly; the next stage was 
therefore to do the same on the Unix platform using software 
based on X-windows. The communications channel was estab- 
lished using the TCP/IP socket library. This paper reviews this 
work up to the operational implementation for routine control room 
usage for both these solutions. (author). 


19388 (KEK-PROC-92-15, pp. 464-467) Exploiting the 
X-Window environment to expand the number, reach, and use- 
fulness of Fermilab accelerator control consoles. Cahill, K. 
(Fermi National Accelerator Lab., Batavia IL (United States)); 
Smedinghoff, J. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control] systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The Fermilab accelerator operator workstation of choice is now 
the Digital VAX station running VMS and X-Window software. This 
new platform provides an easy to learn programming environment 
while support routines are expanding in number and power. The X- 
Window environment is exploited to provide remote consoles to 
users across long haul networks and to support multiple consoles 
on a single workstation. The integration of imaging systems, local 
datalogging, commercial and Physics community's software, and 
development facilities on the operator workstation adds functional- 
ity to the system. The locally engineered knob/pointer/keyboard 
interface solves the multiple keyboard and mouse problems of a 
multi-screen console. This paper will address these issues of Fer- 
milab’s accelerator operator workstations. (author). 


19389 (KEK-PROC-—92-15, pp. 468-470) A virtual control 
panel configuration tool for the X-Window system. Hill, J.O. 
(Los Alamos National Lab., NM (United States)); Dalesio, L.R.; 
Kerstiens, D.M. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS '91: inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceea- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Computer Graphics Workstations are becoming increasingly pop- 
ular for use as virtual process control and read back panels. The 
workstation’s CRT, keyboard, and pointing device are used in con- 
cert to produce a display that is in essence a control panel, even if 





actual switches and gauges are not present. The code behind these 
displays is most often specific to one display and not reusable for 
any other display. Recently, programs have been written allowing 
many of these virtual control panel displays to be configured 
without writing additional code. This approach allows the initial pro- 
gramming effort to be reapplied to many different display instances 
with minimal effort. These programs often incorporate many of the 
features of a graphics editor, allowing a pictorial model of the pro- 
cess under control to be incorporated into the control panel. We 
have just finished writing a second generation software system of 
this type for use with the X-window system and the Experimental 
Physics and Industrial Control System (EPICS). This paper de- 
scribes the primary features of our software, the framework of our 
design, and our observations after initial installation. (author). 


19390 (KEK-PROC—92-15, pp. 471-474) X-Window for pro- 
cess control in a mixed hardware environment. Clausen, M. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Rehlich, K. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics contro/ systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

X-Window is a common standard for display purposes on the 
current workstations. The possibility to create more than one 
window on a single screen enables the operators to gain more in- 
formation about the process. Multiple windows from different control 
systems using mixed hardware is one of the problems this paper 
will describe. The experience shows that X-Window is a standard 
per definition, but not in any case. But it is an excellent tool to sep- 
arate data-acquisition and display from each other over long 
distances using different types of hardware and software for com- 
munications and display. Our experience with X-Window displays 
for the cryogenic control system and the vacuum control system at 
HERA on DEC and SUN hardware will be described. (author). 


19391 (KEK-PROC-—92-15, pp. 475-478) An open software 
system based on X Windows for process control and equip- 
ment monitoring. Aimar, A. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Carlier, E.; Mertens, V. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

The construction and application of a configurable open software 
system for process control and equipment monitoring can speed up 
and simplify the development and maintenance of equipment spe- 
cific software as compared to individual solutions. The present 
paper reports the status of such an approach for the distributed 
control systems of SPS and LEP beam transfer components, 
based on X Windows and the OSF/Motif tool kit and applying data 
modeling and software engineering methods. (author). 


19392 (KEK-PROC—92-15, pp. 479-482) Porting linac appli- 
cation programs to a windowing environment. Nonglaton, J.M. 
(European Organization for Nuclear Research, Geneva (Switzer- 
land)); Raich, U. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

We report our experience in porting Linac application programs 
written for Camac controlled hardware consoles to an X-Windows/ 
Motif based workstation environment. Application programs acquire 
their parameter values from a front end computer (FEC), controlling 
the acceleration process, via a local area network. The timing for 
data acquisition and control is determined by the particle source 
timing. Two server programs on the FEC for repetitive acquisition 
and command-response mode will be described. The application 
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programs on the workstations access a common parameter access 
server who establishes the necessary connection to the parame- 
ters on the FEC. It displays the parameter’s current values and 
allows control through Motif widgets. An interactive synoptics editor 
and its corresponding driver program allow easy generation of syn- 
optics displays and interaction through command panels. (author). 


19393 (KEK-PROC-92-15, pp. 558-561) Development of a 
diagnostic system for Klystron modulators using a neural net- 
work. Mutoh, M. (Tohoku Univ., Sendai (Japan). Lab. of Nuclear 
Science); Oonuma, T.; Shibasaki, Y.; Abe, |.; Nakahara, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. (CONF-911116—: ICALEPCS '91: International conference 
on accelerator and large experimental physics control systems, 
Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of international 
conference on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

The diagnostic system for klystron modulators using a neural 
network has been developed. Large changes in the voltage and 
current of the main circuit in a klystron modulator were observed 
just several ten milli-seconds before the modulator experienced 
trouble. These changes formed a peculiar pattern that depended 
on the parts with problems. Diagnosis was possible by means of 
pattern recognition. The recognition test of patterns using a neutral 
network has shown good results. This system, which is built in a 
linac control system, is presently being operated so as to collect 
new trouble patterns and to carry out tests for practical use. (au- 
thor). 


19394 (KEK-PROC-—92-15, pp. 562-565) Diagnostic expert 
system in the PF LINAC. Abe, Isamu (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Nakahara, Kazuo; Kita- 
mura, Masaharu. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

A prototype diagnostic expert system (ES) was developed for the 
Photon Factory 2.5-GeV electron/positron LINAC injector system. 
The ES has been on-lined with the conventional linac computer 
network for receiving real data. This project was undertaken in an 
attempt to reduce the linac operator's mental workload, diagnosis 
duties, and to explore Artificial Intelligence (Al) technologies. The 
outlook for ES and its problems, and what has been achieved are 
outlined in this presentation. (author). 


19395 (KEK-PROC-—92-15, pp. 576-578) Operational decou- 
pling in the SSC collider. Bourianoff, G. (Superconducting Super 
Collider Lab., Dallas, TX (United States)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS '’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 
This paper has shown results indicating that it will be possible to 
locally decouple the SSC lattice using a local decoupling algorithm. 
The mathematical basis of the algorithm was described briefly, and 
references were given for a complete description. Experimental 
measurement of the local coupling function required by the algo- 
rithm has been demonstrated on the HERA proton ring. (J.P.N.). 


19396 (KEK-PROC—93-8, pp. 200-214) Delayed neutrons 
emitted from a cooling water for 12 GeV proton synchrotron at 
KEK. Suzuki, T. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Oki, Y.; Numajiri, M.; Miura, T.; Kondo, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1998. (CONF-9301135-: 7. workshop on radiation detectors and 
their uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation detec- 
tors and their uses. 236p. Order Number DE94737963. Source: 
OSTI; NTIS; INIS. 
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At a high-energy proton accelerator facility, cooling water through 
magnets along a primary proton beam line is exposed to high en- 
ergy secondary particles and becomes highly activated. It is 
probable that radionuclides (RNs) emitting delayed neutrons are 
produced in cooling water through nuclear reaction of secondary 
particles (mostly neutrons) with oxygen. In this report, measure- 
ments of delayed neutrons released from cooling water were 
presented and '’N (T, 2 = 4.17s) was identified as the RN respon- 
sible for the delayed neutrons by measuring the half-life. Also it 
has been shown that, in addition to prompt radiations associated 
with proton beams, the radiation field due to the delayed neutrons 
becomes important from a radiation safety point of view at a high- 
energy and high-intensity proton accelerator facility. Furthermore, 
radiation level of the delayed neutrons and gamma rays were mea- 
sured quantitatively on the surface of cooling water pipes. (author). 


19397 (LBL-34750) Mirrors for synchrotron-radiation 
beamlines. Howells, M.R. Lawrence Berkeley Lab., CA (United 
States). Sep 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9206445-2: NATO Advanced Study Institute workshop, Maratea 
(Italy), 28 Jun - 10 jul 1992). Order Number DE94011371. Source: 
OSTI; NTIS; GPO Dep. 

The authors consider the role of mirrors in synchrotron-radiation 
beamlines and discuss the optical considerations involved in their 
design. They discuss toroidal, spherical, elliptical, and paraboloidal 
mirrors in detail with particular attention to their aberration proper- 
ties. They give a treatment of the sine condition and describe its 
role in correcting the coma of axisymmetric systems. They show in 
detail how coma is inevitable in single-reflection, grazing-incidence 
systems but correctable in two-reflection systems such as those of 
the Wolter type. In an appendix, they give the theory of point aber- 
rations of reflectors of a general shape and discuss the question of 
correct naming of aberrations. In particular, a strict definition of 
coma is required if attempts at correction are to be based on the 
sine condition. 


19398 (LBL-34966) Biomedical user facility at the 400-MeV 
Linac at Fermilab. Chu, W.T. Lawrence Berkeley Lab., CA (United 
States). Dec 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States);Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Grant 
CA 56932-01. (CONF-9310314-1: 400 MeV beam workshop, 
Batavia, IL (United States), 24-27 Oct 1993). Order Number 
DE94011366. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, general requirements are discussed on a biomedi- 
cal user facility at the Fermilab’s 400-MeV Linac, which meets the 
needs of biology and biophysics experiments, and a conceptual 
design and typical operations requirements of the facility is pre- 
sented. It is assumed that no human patient treatment will take 
place in this facility. If human patients were treated, much greater 
attention would have to be paid to safeguarding the patients. 


19399 (LBL-35323) Design consideration of relativistic 
klystron two-beam accelerator for suppression of beam-break- 
up. Li, H.; Houck, T.L.; Yu, S.; Goffeney, N. Lawrence Berkeley 
Lab., CA (United States). Mar 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098 ; 
W-7405-ENG-48. (CBP—71; CONF-940142-36: OE/LASE ’94: con- 
ference on optics, electro-optics, and laser applications in science 
and engineering, Los Angeles, CA (United States), 22-29 Jan 
1994). Order Number DE94011349. Source: OSTI; NTIS; INIS; 
GPO Dep. 

It is demonstrated in this simulation study that by using the 
scheme of operating rf extraction structures on the betatron nodes 
of electron drive beam in conjunction with adequate de-Q-ing, ap- 
propriate choice of geometries for the rf structures (reducing 
transverse impedence) and/or staggered tuning we can suppress 
the overall growth of transverse instabilities to 4 e-folds in a rela- 
tivistic klystron two-beam accelerator with 200 extraction cavities. 


19400 


(SLAC-432-Rev.) Proceedings of the workshop on 
photocathodes for polarized electron sources for accelerators: 
Revision. Chatwell, M.; Clendenin, J.; Maruyama, T.; Schultz, D. 
(eds.). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1994. 466p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC03-76SF00515. (CONF- 
9309288—Rev.: Workshop on photocathodes for polarized electron 
sources for accelerators, Stanford, CA (United States), 8-10 Sep 
1993). Order Number DE94011142. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Application of the GaAs polarized electron source to studies of 
surface magnetism; thermal stability of Cs on NES 
\ll-V-Photocathodes and its effect on quantum efficiency; AFEL ac- 
celerator; production and detection of SPIN polarized electrons; 
emittance measurements on a 100-keV beam from a GaAs photo- 
cathode electron gun; modern theory of photoemission and its 
applications to practical photocathodes; experimental studies of the 
charge limit phenomenon in GaAs photocathodes; new material for 
photoemission electron source; semiconductor alloy InGaAsP 
grown on GaAs substrate; NEA photocathode surface preparation; 
technology and physics; metalorganic chemical vapor deposition of 
GaAs-GaAsP spin-polarized photocathodes; development of photo- 
cathodes injectors for JLC-ATF; effect of radiation trapping on 
polarization of photoelectrons from semiconductors; and energy 
analysis of electrons emitted by a semiconductor photocathode. 


19401 (SLAC-PUB-6342) An elliptically-polarizing undula- 
tor with phase adjustable energy and polarization. Lidia, S. 
(Univ. of California, Davis, CA (United States). Dept. of Physics); 
Carr, R. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Aug 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-0055(8/93); CONF-930824-36: Synchrotron radiation 
instrumentation, Gaithersburg, MD (United States), 23-26 Aug 
1993). Order Number DE94010662. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The authors present a planar helical undulator designed to pro- 
duce elliptically polarized light. Helical magnetic fields may be 
produced by a variety of undulators with four parallel cassettes of 
magnets. In their design, all cassettes are mounted in two planes 
on slides so that they may be moved parallel to the electron beam. 
This allows the undulator to produce x-rays of left- or right-handed 
elliptical or circular polarization as well as horizontal or vertical lin- 
ear polarization. In model calculations, they have found that by 
sliding the top pair of rows with respect to the bottom pair, or the 
left pair with respect to the right pair, they retain the polarization 
setting but change the magnetic field strength, and hence the x-ray 
energy. This allows them to select both energy and polarization by 
independent phase adjustments alone, without changing the gap 
between the rows. Such a design may be simpler to construct than 
an adjustable gap machine. The authors present calculations that 
model its operation and its effects on an electron beam. 


19402 (SSCL-660) HEB spool pieces design description. 
Clark, D.; Strube, D. Superconducting Super Collider Lab., Dallas, 
TX (United States). Feb 1994. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE94010840. Source: OSTI; NTIS; INIS; GPO Dep. 

The many varied types of spool pieces for the High Energy 
Booster (HEB) of the Superconducting Super Collider (SSC) Labo- 
ratory are presented. Each type of spool piece is discussed, and 
the specific components are identified. The spool piece 
components allow each spool piece to perform as a unique electro- 
mechanical device positioned in series with large superconducting 
magnets to provide electrical and mechanical support for each su- 
perconducting magnet in areas of cryogenics, electrical power, 
instrumentation, diagnostics, and vacuum. A specialized HEB su- 
perspool is identified that perhaps has the potential to aid in the 
overall configuration management of the HEB lattice by combining 
HEB superconducting quadrupole magnets and spool pieces within 
a common cryostat. 


19403 (SSCL-662) HEB beam collimation system. Drozhdin, 
A.; Mokhov, N.; Schailey, R. Superconducting Super Collider Lab., 
Dallas, TX (United States). Feb 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE94010841. Source: OSTI; NTIS; INIS; GPO Dep. 

The detailed studies of aperture limitations, beam loss scenarios 
and energy deposition calculations have been performed to estab- 
lish the requirements on a collimation system for the High Energy 
Booster (HEB), 2 TeV superconducting injector for the 





Supercollider. Calculations of a source term and hadronic and elec- 
tromagnetic cascades in the HEB components and shielding are 
done with MARS12 code, particle tracking trough the lattice-with 
STRUCT code. A multicomponent beam collimation system is 
proposed to provide reliable operation of the HEB under any cir- 
cumstances and a clean 2 TeV beam injected into the Collider. 


19404 (SSCL-664) ANT tuner retrofit for LEB cavity. 
Walling, L.; Goren, Y.; Kwiatkowski, S. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Mar 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE94010843. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes a ferrite tuner design for the LEB cavity 
that utilizes techniques for bonding ferrite to metallic cooling plates 
that is utilized in the high-power rf and microwave industry. A test 
tuner was designed to fit into the existing LEB-built magnet and 
onto the Grimm LEB Cavity. It will require a new vacuum window 
in order to attain maximal tuning range and high voltage capability 
and a new center conductor of longer length and a different vac- 
uum window connection than the Grimm center conductor. 
However, the new center conductor will be essentially identical to 
the Grimm center conductor in its basic construction and in the 
way it connects to the stand for support. The tuner is mechanically 
very similar to high-power stacked circulators built by ANT of Ger- 
many and was designed according to ANT’s established 
engineering and design criteria and SSC LEB tuning and power re- 
quirements. The tuner design incorporates thin tiles of ferrite glued 
using a high-radiation-resistance epoxy to copper-plated stainless 
steel cooling plates of thickness 6.5 mm with water cooling chan- 
nels inside the plates. The cooling plates constitute 16 pie-shaped 
segments arranged in a disk. They are electrically isolated from 
each other to suppress eddy currents. Five of these disks are ar- 
ranged in parallel with high-pressure rf contacts between the plates 
at the outer radius. The end walls are slotted copper-plated stain- 
less steel of thickness 3 mm. 


19405 (SSCL-665) The HEB at flat top: Arranging for the 
HEB to collider beam transfer. Larson, D.J. Superconducting Su- 
per Collider Lab., Dallas, TX (United States). Mar 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE94011619. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The flat top for the High Energy Booster (HEB) is planned to last 
for only 6.5 seconds, yet during this time the beam must be made 
to: (1) have the correct central momentum; (2) have the correct 
bunch-to-bunch spacing; (3) have the correct central phase; and 
(4) have the correct momentum spread and longitudinal length. All 
of these attributes must match what the Collider expects or 
unwanted emittance growth will occur. This paper outlines the tech- 
niques necessary to achieve a proper HEB-to-Collider beam 
transfer within the 6.5 s time constraint. A novel means for cogging 
is proposed and evaluated. The hardware necessary to implement 
the beam manipulation and to achieve the four goals is specified, 
and tolerances on the hardware are evaluated. 


19406 (SSCL-666) Models for interpreting interstrand 
resistance measurements in Rutherford cables. Neal, M.; Ko- 
vachev, V. Superconducting Super Collider Lab., Dallas, TX 
(United States). Mar 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC35-89ER40486. Order Num- 
ber DE94010844. Source: OSTI; NTIS; INIS; GPO Dep. 

Variations in the quench behavior of SSC dipole magnets with 
the current ramp rate have led to studies of the interstrand 
resistance in real magnet coils. These studies involve in-situ mea- 
surements of the resistance between pairs of superconducting 
strands in a keystoned 30 strand Rutherford cable used in SSC 
dipole magnets. Collared sections slightly longer than one cable 
twist pitch length are removed from the magnet so that interstrand 
resistance between one cable twist pitch length of strands can be 
measured. The magnitude of these measured resistances has 
been found to be in most cases dependent on the number of 
strands in line between the input and output strands. The mea- 
sured values result from current crossing from the input to the 
output strand along several parallel paths within the multistand ca- 
ble. A resistor network model is therefore required for deducing 


43 PARTICLE ACCELERATORS 
4304 Storage Rings 


individual contact resistances based on the measured values. The 
derived contact resistances can then be used to correlate ramp 
rate quench sensitivity behavior to magnet fabrication and design 
and as input values for calculating eddy current losses. 


19407 (SSCL-667) Hardware capabilities required for 
bunch rotation and the HEB to collider transfer. Larson, D.J. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Apr 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DES94011620. Source: OST!; NTIS; INIS; GPO Dep. 

This paper derives tolerance for much of the hardware associ- 
ated with longitudinal beam manipulations in the High Energy 
Booster (HEB). 


19408 (SSCL-668) Summary of beam coupling impedance 
measurements and simulations of collider liner with pumping 
holes or slots. Walling, L.; Ruiz, E.D.; Spayd, N. Superconducting 
Super Collider Lab., Dallas, TX (United States). Apr 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE94011621. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report the results of measurements using the wire method 
and numerical simulations using the code HFSS (High-Frequency 
Structure Simulator) of the beam coupling impedance of the 
proposed liner for the collider ring of the SSC. We compare the re- 
sults of the measurements and simulations to analytical estimates 
by R. Gluckstern and S. Kurennoy, and conclude that the addi- 
tional coupling impedance introduced by a liner with pumping holes 
can be acceptable. 


19409 (SSCL-Preprint-517-Rev.2) Investigation of syn- 
chrotron radiation-induced photodesorption in cryosorbing 
quasi-cooled geometry: Revision 2. Anashin, V.V. (AN SSSR, 
Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki); Malyshev, 
0.B.; Osipov, V.N.; Maslennikov, |.L.; Turner, W.C. Superconduct- 
ing Super Collider Lab., Dallas, TX (United States). Apr 1994. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE94011612. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report 4.2-K photodesorption experiments in two quasi — 
closed geometries-a simple tube and a tube with a coaxial 
perforated liner — designed to manure separately the desorption co- 
efficients of tightly bound and physisorbed molecules. The results 
are important for the beam tube vacuum of the next generation of 
superconducting proton colliders that have been contempliated-the 
20-TeV Superconducting Super Collider (SSC) in the United States 
and the 7.3-TeV Large Hadron Collider (LHC) at CERN. 


19410 (SSCL-SR-1238) Close-out report: Schematics and 
documentation. Medvedko, E. Superconducting Super Collider 
Lab., Dallas, TX (United States). Feb 1994. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE94011617. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes work on a project to develop a peak de- 
tector circuit, making use of the SPICE program. The main idea of 
the circuit, which was proposed by Comlinear Corporation, is that 
the voltage on the storing capacitor precisely repeats the input volt- 
age. This is done by using negative feedback. This circuit is part of 
a proposed beam position monitoring system. 


4304 Storage Rings 
Refer also to citation(s) 19347, 19352, 19363, 20057 


19411 (ANL/APS/TB-16) Advanced Photon Source acceler- 
ator ultrahigh vacuum guide. Liu, C.; Noonan, J. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Mar 1994. 62p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94011764. Source: OSTI; NTIS; INIS; GPO Dep. 

In this document the authors summarize the following: (1) an 
overview of basic concepts of ultrahigh vacuum needed for the 
APS project, (2) a description of vacuum design and calculations 
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for major parts of APS, including linac, linac waveguide, low en- 
ergy undulator test line, positron accumulator ring (PAR), booster 
synchrotron ring, storage ring, and insertion devices, and (3) clean- 
ing procedures of ultrahigh vacuum (UHV) components presently 
used at APS. 


19412 (ANL/APS/TB-17) Undulator A characteristics and 
specifications: Enhanced capabilities. Dejus, RJ.; Lai, B.; 
Moog, E.R.; Gluskin, E. Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. May 1994. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94012058. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Undulator A for the Advanced Photon Source (APS) is a 
planar insertion device that will generate high-intensity x-ray radia- 
tion in the spectral range 3.2 keV to 45 keV by using the first, third, 
and fifth harmonics of radiation. The device has been optimized for 
the APS so that the variation in brilliance is small when tuning from 
one harmonic energy to the next. This has been achieved by an in- 
crease of the magnetic field for a given gap and by allowing a 
smaller minimum gap when installed in the storage ring. This docu- 
ment describes the modifications of the magnetic structure and the 
enhanced on-axis magnetic fields. The enhanced spectral perfor- 
mance is discussed and illustrated in tuning curves for the 
brilliance and the flux through apertures of different sizes. The in- 
creased power and power densities are described and also 
discussed in relation to selecting a proper sized aperture for an ex- 
periment. The spatial photon distribution is shown in figures at 
selected energies that clearly indicate the size of the central cone 
of radiation. This document is intended as a practical guide to aid 
in the design of beamlines for Undulator A. Therefore, expanded 
sections describing the spatial photon distributions and the emitted 
power are included with graphs that can be used for accurate esti- 
mates of the beamsize and power loads. 


19413 (DESY-—93-189) Synchrotron sidebands of betatron 
coupling resonances. Piwinski, A. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1993. 13p. Order 
Number DE94769092. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that synchrotron sidebands of linear betatron coupling 
resonances which limit the performance of LEP and DORIS Ill are 
excited by a vertical dispersion at sextupoles without any linear 
coupling. Synchrotron sidebands of integer and half integer reso- 
nances with a distance of half the synchrotron frequency are 
excited by a horizontal dispersion at sextupoles. (orig.) 


19414 (DESY—93-198) Stochastic beam dynamics in stor- 
age rings. Pauluhn, A. (Hamburg Univ. (Germany). Fachbereich 
12 - Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany); Hamburg Univ. (Germany). Fachbereich 12 - Physik. 
Dec 1993. 102p. Order Number DE94769078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this thesis several approaches to stochastic dynamics in stor- 
age rings are investigated. In the first part the theory of stochastic 
differential equations and Fokker-Planck equations is used to de- 
scribe the processes which have been assumed to be Markov 
processes. The mathematical theory of Markov processes is well 
known. Nevertheless, analytical solutions can be found only in spe- 
cial cases and numerical algorithms are required. Several numerical 
integration schemes for stochastic differential equations will there- 
fore be tested in analytical solvable examples and then applied to 
examples from accelerator physics. In particular the stochastically 
perturbed synchrotron motion is treated. For the special case of a 
double rf system several perturbation theoretical methods for deriv- 
ing the Fokker-Planck equation in the action variable are used and 
compared with numerical results. The second part is concerned 
with the dynamics of electron storage rings. Due to the synchrotron 
radiation the electron motion is influenced by damping and exciting 
forces. An algorithm for the computation of the density function in 
the phase space of such a dissipative stochastically excited system 
is introduced. The density function contains all information of a pro- 
cess, e.g. it determines the beam dimensions and the lifetime of a 
stored electron beam. The new algorithm consists in calculating a 
time propagator for the density function. By means of this propaga- 
tor the time evolution of the density is modelled very computing 
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time efficient. The method is applied to simple models of the beam- 
beam interaction (one-dimensional, round beams) and the results 
of the density calculations are compared with results obtained from 
multiparticle tracking. Furthermore some modifications of the algo- 
rithm are introduced to improve its efficiency concerning computing 
time and storage requirements. Finally, extensions to two- 
dimensional beam-beam models are described. (orig.) 


19415 (FNAL-TM—1879) Phenomenological optimization of 
weekly integrated collider luminosity. Hahn, A. Fermi National 
Accelerator Lab., Batavia, IL (United States). Mar 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. Order Number DE94010331. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A model of the weekly integrated luminosity production is pre- 
sented. It is shown that optimal weekly integrated luminosity 
production occurs with store lengths greater than 20 hours. 


19416 (INIS-mf-14208) Annual report 1992 of the 
Berliner Elektronenspeicherring-Geselischaft fuer Syn- 
chrotronstrahlung (BESSY). Gaupp, A. (comp.). Berliner 
Elektronenspeicherring-Geselischaft fuer Synchrotronstrahlung 
mbH (BESSY), Berlin (Germany). 1993. 580p. (in German). Order 
Number DE94768877. Source: OSTI; NTIS (US Sales Only); INIS. 

The annual report is arranged as usual, giving general informa- 
tion on the organizational structure of the institution and the 
measuring services and facilities for users of the synchrotron in the 
period under review, continuing with the machine report summariz- 
ing the design improvements of components of the synchrotron, 
and with the survey of experiments and activities. The comprehen- 
sive original report section presents the reports of the lithography 
laboratory of the Fraunhofer institute of silicon technology (ISIT) 
and the report of the radiometry laboratory of the PTB, together 
with the list of current basic research projects performed by and for 
users, as of January 1993, followed by the status report of the fa- 
cilities BESSY | and BESSY Il. The list of publications that are 
based on experimental work performed at the BESSY synchrotron 
sources does not claim to be comprehensive. (orig./DG) 


19417 (INS-T-515) A computer code for measurement of 
SKS magnetic field: BKODAQ. Omata, K.; Hasegawa, T.; Mori- 
moto, T.; Miyachi, T. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Nov 1992. 28p. (In Japanese). Order Number 
DE94765549. Source: OSTI; NTIS; INIS. 

A computer code BKODAQ has been developed for flexible mea- 
surement of a field map of the SKS magnet at KEK. The code 
works on personal computer, PC9801(NEC), with standard inter- 
face modules commercially available. These modules are used for 
mechanical control and data acquisition of measured parameters, 
position, field strength etc. The system is controlled by special 
language, BKODAQ commands and command files written in BKO- 
DAQ command. Using the command files prepaired in advance 
field measurement of some complex structured region is performed 
automatically. In this report, measuring system and details of BKO- 
DAQ commands are described. (author). 


19418 (INS-T-523) High frequency acceleration cavities of 
heavy lon storage rings and synchrotrons. Katayama, Takeshi; 
Yoshizawa, Morio. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Sep 1993. 52p. (In Japanese). Order Number DE94765587. 
Source: OSTI; NTIS; INIS. 

For storing heavy ion beams in storage rings or accelerating 
them with synchrotrons, high frequency cavities accomplish the im- 
portant roles. In the Institute for Nuclear Study, University of Tokyo, 
the heavy ion storage ring called TARN and the cooler synchrotron 
TARN-2 developed from the former were constructed, and in this 
report, the acceleration cavities used for them are explained. Gen- 
erally ferrites have high specific resistance, and NiZn ferrite is used 
for the cavities. In the cavities charged with ferrites or generally in- 
ductors, inductance, hysteresis loss and eddy current loss increase 
as compared with the cavities without ferrites. The test was carried 
out on various ferrite samples of four Japanese manufacturers, and 
the results are shown. The various characteristics of ferrites for us- 
ing them for high frequency acceleration cavities were measured 
with a small test cavity. The design of acceleration cavities, the ar- 
rangement of bias windings, the acceleration cavity of the TARN-2, 





the electric field distribution in the conductors in the acceleration 
cavity and the use of wide band transformers are reported. (K.I.). 


19419 (KEK-PROC—92-15, pp. 239-242) A control and data 
acquisition system for photoelectron spectroscopy experiment 
station at Hefei National Synchrotron Radiation Laboratory. Xu 
Weimin (Hefei National Synchrotron radiation Lab., AH (China)); 
Liu Yinim. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The paper describes system configuration and software design. 
The system has the following features; flexible user interface, suc- 
cinet control levels, strict protection and high intelligence. It can run 
EDC, CFS, CIS experiment modes very conveniently with SR light 
source. Its construction and design idea of the system can be ap- 
plied to other data acquisition systems. (author). 


19420 (KEK-PROC—92-15, pp. 313-317) The ELETTRA field 
highway system. Bulfone, D. (istituto Nazionale di Fisica Nucle- 
are, Trieste (Italy)); Michelini, P.; Mignacco, M. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics contro! systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

ELETTRA is a third generation Synchrotron Light Source under 
construction in Trieste (Italy); it consists of a full energy linac injec- 
tor and a storage ring with beam energies between 1.5 and 2 GeV. 
The ELETTRA control system has a distributed architecture, hierar- 
chically divided into three layers of computers; two network levels 
provide communication between the adjacent computer layers. The 
field highway adopted for the connection of the middie-layer local 
process computers with the bottom-layer equipment interface units 
is the MIL-1553B multidrop highway. This paper describes the 
hardware configuration and the main communication services de- 
veloped on the MIL-1553B field highway for accelerator control. As 
an additional feature, typical LAN utilities have been added on top 
of the basic MIL-1553B communication software allowing remote 
logic and file transfer; these tools are currently used for software 
development in our laboratory. (author). 


19421 (KEK-PROC—92-15, pp. 349-351) Injection timing 
system for PLS. Chang, S.S. (Pohang inst. of Science and Tech- 
nology (Korea, Republic of). Pohang Accelerator Lab.); Kim, M.S.; 
Choi, S.J.; Won, S.C.; Namkung, W.; Park, S.Y. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

The ultimate goal of the PLS timing system is to successfully in- 
ject a electron bunch to a predesigned bucket in the Storage Ring. 
In the Linac, a pretrigger of 102.8 microseconds prior to the Gun 
trigger may be required to charge the pulsed devices properly and 
it should be precisely delayed to synchronize with beam pass at 
each accelerating column. To inject the electron bunch, which fully 
accelerated in the Linac, into a target bucket of SR, the injection 
kicker magnets must be energized to provide the appropriate 
magnetic field. For the sequential filling of the SR buckets, the ap- 
propriate timing delays throughout the entire timing system are 
programmably controlled by operator. (author). 


19422 (KEK-PROC-—92-15, pp. 352-355) Automated control 
system structure of the USSR Academy of Science Kaon facil- 
ty. Ivanov, Yu.S. (AN SSSR, Moscow (Russian Federation). Inst. 
Radiotekhniki); Konovalov, V.A.; Murin, B.P.; Filipchicov, L.L.; Esin, 
S.K.; Senichev, Yu.V. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
’91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
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Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Up to date at Nuclear Research Institute of the USSR AS 
(Moscow-Troitsk) it is finished building of Moscow Meson Facility 
high intensity current proton Linear Accelerator (LA) (beam param- 
eters: energy - 600 MeV, average current - 0.5 mA, pulse current - 
50 mA). The LA proposed to serve as Kaon facility (KF) injector 
which is under working out [1]. Kaon complex, in addition to LA, in- 
cludes: buster proton synchrotron (BR) with output energy 7.5 
GeV, main synchrotron (SR) with proton energy up to 45 GeV and 
storer-stretcher (SS). The KF is proposed to work at 3 regimes. At 
first regime SS follows SR and is used as beam stretcher. KF time 
work diagram is cleaned by Fig.la. A half of beam pulses from LA 
and BR is used at ones for physical experiments. At second 
regime SS is inserted between BR and SR and works as collector. 
At third regime it is supposed to store in SS 4-6 beam pulses with 
next fast exit to experiment. The such kind using allows to receive 
terra watt power level pulses (8 - 10'* particles with 45 GeV en- 
ergy) with frequency of 1 Hz. There are presented below brief 
description of KF systems, which are concerned of radiotechnical 
systems (RTS) control (ACS) and adjusting (AAS). (author). 


19423 (KEK-PROC—92-15, pp. 393-394) Beam position mon- 
itor multiplexer controller upgrade at the LAMPF proton 
storage ring. Scarborough, W.K. (Los Alamos National Lab., NM 
(United States)); Cohen, S. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics contro! systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The beam position monitor (BPM) is one of the primary diagnos- 
tic tools used for the tuning of the proton storage ring (PSR) at the 
Clinton P. Anderson Meson Physics. Facility (LAMPF) 
A replacement for the existing, monolithic, wire-wrapped 
microprocessor-based BPM multiplexer controller has been built. 
The controller has been redesigned as a modular system retaining 
the same functionality of the original system built in 1981. Individ- 
ual printed circuit cards are used for each controller function to 
insure greater maintainability and ease of keeping a spare parts in- 
ventory. Programmable logic device technology has substantially 
reduced the component count of the new controller. Diagnostic 
software was written to support the development of the upgraded 
controller. The new software actually uncovered some flaws in the 
original CAMAC interface. (author). 


19424 (KEK-PROC—92-15, pp. 427-430) PLS beam position 
measurement and feedback system. Huang, J.Y. (Pohang Inst of 
Science and Technology (Korea, Republic of). Pohang Accelerator 
Lab.); Lee, J.; Park, M.K.; Kim, J.H.; Won, S.C. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A real-time orbit correction system is proposed for the stabiliza- 
tion of beam orbit and photon beam positions in Pohang Light 
Source. PLS beam position monitoring system is designed to be 
VMEbus compatible to fit the real-time digital orbit feedback sys- 
tem. A VMEbus based subsystem control computer, Mil-1553B 
communication network and 12 BPM/PS machine interface units 
constitute digital part of the feedback system. With the super-stable 
PLS correction magnet power supply, power line frequency noise 
is almost filtered out and the dominant spectra of beam obtit fluctu- 
ations are expected to appear below 15 Hz. Using DSP board in 
SCC for the computation and using an appropriate compensation 
circuit for the phase delay by the vacuum chamber, PLS real-time 
orbit correction system is realizable without changing the basic 
structure of PLS computer control system. (author). 


19425 (KEK-PROC—92-15, pp. 460-463) The ELETTRA man- 
machine interface. Potepan, F. (Sincrotrone Trieste (ltaly)); 
Surace, G.; Mignacco, M. National Lab. for High Energy Physics, 
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Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
'91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

ELETTRA is a third generation Synchrotron Light Source under 
construction in Trieste (Italy), with beam energies between 1.5 and 
2 GeV. Two networks connect three layers of computers in a fully 
distributed architecture. An ergonomic and unified approach in the 
realization of the human interface for the ELETTRA storage ring 
has led to the adoption of artificial reality criteria for the definition 
of the system synoptic representation and user interaction. Users 
can navigate inside a graphic database of the whole system and 
interactively edit specific virtual control panels to operate on the 
controlled equipment. UNIX workstations with extended graphic ca- 
pabilities as operator consoles are used in the implementation of 
the PSI (Programmable Synoptic Interface), that was developed on 
top of X11 and PHIGS standards. (author). 


19426 (KEK-PROC—92-15, pp. 487-489) A flexible graphic 
display system for accelerator control. Pak, C.O. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

A flexible graphic display system for controlling the KEK Photon 
Factory storage ring has been developed. A VME computer locally 
controls the graphic display system and communicates with the 
host control computer through a RS-232C link. Graphic pictures 
are prepared in the local system by an interactive operation using 
either a tablet or a keyboard. The host control computer is free 
from any load due to graphics processing. In an on-line operation, 
pictures are displayed and modified by simple command strings 
from the host computer. A ’picture stack’ method has been devel- 
oped for this graphics system. The latest demanded picture always 
has top priority to be presented on each display monitor. Previous 
pictures are saved in a stack and can reappear when the current 
picture has been freed. (author). 


19427 (KEK-PROC-—93-7, pp. 145-158) Higher order mode 
damping for the storage ring of the Advanced Photon Source 
(APS). Kang, Y.W. (Argonne National Lab., IL (United States). Ad- 
vanced Photon Source Accelerator Systems Div.). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9211172-: international workshop on B factories: accelerators and 
experiments, Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of 
international workshop on B-factories: accelerators and experi- 
ments (BFWS92). 435p. Order Number DE94737962. Source: 
OSTI; NTIS; INIS. 

As to higher order mode (HOM) damping for the APS, shift HOM 
frequency, coaxial dampers and waveguide dampers are ex- 
plained. The coupled bunch instability has been studied for the 
storage ring of the Argonne APS. The maximum growth rate of the 
coupled bunch instability for each monopole and each dipole 
higher order mode is shown. The incremental elongation of cavities 
is to be done by making the cavity length different as discussed. 
The result of measuring the HOM damping with coaxial dampers is 
shown. The electric field probe damper is used in the equatorial 
plane of the cavity in order to eliminate the coupling of the funda- 
mental mode frequency. The optimization has been made, and the 
damping property is shown. An H-loop damper with a fundamental 
mode frequency rejection filter was constructed and tested. Also an 
H-loop damper without the fundamental mode frequency rejection 
filter was tested. An E-probe damper and an H-loop damper were 
used together in the equatorial plane of the cavity. The results of 


measurement for a single hollow waveguide damper are shown. 
(K.1.). 


19428 (LBL-34751) The properties of undulator radiation. 
Howells, M.R.; Kincaid, B.M. Lawrence Berkeley Lab., CA (United 
States). Sep 1993. 44p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC03-76SF00098. (CONF- 
9206445-1: NATO Advanced Study Institute workshop, Maratea 
(Italy), 28 Jun - 10 jul 1992). Order Number DE94011370. Source: 
OSTI; NTIS; GPO Dep. 

A new generation of synchrotron radiation light sources covering 
the VUV, soft x-ray, and hard x-ray spectral regions is under con- 
struction in several countries. These sources are designed 
specifically to use periodic magnetic undulators and low-emittance 
electron or positron beams to produce high-brightness near- 
diffraction-limited synchrotron radiation beams. Some of the novel 
features of the new sources are discussed, along with the charac- 
teristics of the radiation produced, with emphasis on the Advanced 
Light Source, a third-generation 1.5 GeV storage ring optimized for 
undulator use. A review of the properties of undulator radiation is 
presented, followed by a discussion of some of the unique chal- 
lenges being faced by the builders and users of the new undulator 
sources. These include difficult mechanical and magnetic tolerance 
limits, a complex interaction with the storage ring, high x-ray beam 
power, partial coherence, harmonics, optics contamination, and the 
unusual spectral and angular properties of undulator radiation. 


19429 (SLAC-PUB-6458) Dynamic aperture and transverse 
proton diffusion in HERA. Zimmermann, F. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Apr 1994. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9210457-1: Superconducting 
super collider conference, Dallas, TX (United States), 29 Oct 1992). 
Order Number DE94010309. Source: OSTI; NTIS; INIS; GPO Dep. 

The dynamic aperture caused by persistent-current nonlinear 
field errors is an important concern in the design of superconduct- 
ing hadron storage rings. The HERA proton ring is the second 
superconducting accelerator in operation. In this lecture note, its 
measured dynamic aperture is compared with that inferred from 
comprehensive trackig studies. To understand the difference be- 
tween prediction and measurement, a semi-analytical method is 
developed for evaluating transverse diffusion rates due to various 
processes, such as modulational diffusion or sweeping diffusion 
this analysis makes use of parameters for high-order resonances in 
the transverse phase space, which are obtained by normal-form al- 
gorithms using differential-algebra software. This semi-analytical 
results are consistent wit the measurements, and suggest that the 
actual dynamic aperture is caused by an interplay of tune modula- 
tion and nonlinear magnetic fields. 
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Refer also to citation(s) 18027, 18158, 18264, 18272, 18276, 
18644, 19396, 19605, 19825, 19826, 19862, 19932, 20043, 20075, 
20077, 20078, 20100, 20102, 20127, 20159, 20397 


19430 (ANL-HEP-TR-94-16) Beam test of the SDC barrel 
EM calorimeter test module. Balka, L. (and others); Guarino, V.; 
Hill, N. Argonne National Lab., IL (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94010461. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SDC barrel electromagnetic calorimeter test module was ex- 
posed to beams of high energy pions and electrons in the MP9 
test beam at Fermilab in the fall of 1991. Data were collected on 
resolution, light yield, signal timing and hermiticity. These data 
demonstrated that the design met the specifications for the barrel 


electromagnetic calorimeter of the Solenoidal Detector collabora- 
tion (SDC). 


19431 (ANL-HEP-TR-94-21) Design and development of 
the SDC barrel electromagnetic calorimeter. Ambats, |. (and 
others); Balka, L.; Blair, R. Argonne National Lab., IL (United 
States). 1 Apr 1994. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94010431. Source: OSTI; NTIS; INIS; GPO Dep. 

In fulfillment of contract SSC92-W-17743, Argonne National Lab- 
oratory is required to closeout and document all work performed in 





the design and development of the central calorimeter for the 
Solenoidal Detector Collaboration (SDC) Detector at the Supercon- 
ducting Super Collider Laboratory (SSCL). This report will 
summarize the work performed, and identify all documents (techni- 
cal reports, memo's, drawings, etc.) that resulted from that effort. 
The work under this contract was shared in collaboration with the 
Westinghouse Science and Technology Center (WSTC) of 
Pittsburgh, Pennsylvania. It is the intent of this report to provide in- 
formation that can be useful in the development of future detectors 
for high energy physics particle research. 


19432 (BNL-60072) Determination of the Fermi level posi- 
tion for neutron irradiated high resistivity silicon detectors and 
materials using the transient charge technique (TChT). Eremin, 
V.; Li, Z. Brookhaven National Lab., Upton, NY (United States). Feb 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Grant LI-CAST93. (CONF- 
940726-9: 31. annual international nuclear and space radiation 
effects conference, Tucson, AZ (United States), 18-22 Jul 1994). 
Order Number DE94009107. Source: OSTI; NTIS; INIS; GPO Dep. 

The transient charge technique (TChT) has been used in this 
work to study the electrical properties in both space charge region 
(SCR) and electrical neutral bulk (ENB) of neutron irradiated high 
resistivity (4-6 kQ-cm) silicon particle detectors. Detectors irradi- 
ated to various neutron fluences were measured by TChT at 
various biases and temperatures below the room temperature. The 
Fermi level, obtained from the Arrhenius plot of the time constant 
of the slow component of the charge shape, has been found to 
stabilize around E.-0.47 to 0.50 eV at high fluences (®n>10"° n/ 
cm?). The resistivity of the ENB has been found greater than 300 
kQ-cm at high fluences. 


19433 (BNL-60303) PHENIX Work Breakdown Structure: 


Cost and schedule review copy. Brookhaven National Lab., Up- 
ton, NY (United States). Feb 1994. 694p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94011184. Source: OSTI; NTIS; INIS; GPO Dep. 


The Work Breakdown Structure (WBS) Book begins with this 
Overview section, which contains the high-level summary cost esti- 
mate, the cost profile, and the global construction schedule. The 
summary cost estimate shows the total US cost and the cost in 
terms of PHENIX construction funds for building the PHENIX de- 
tector. All costs in the WBS book are shown in FY 1998 dollars. 
Also shown are the institutional and foreign contributions, the level 
of pre-operations funding, and the cost of deferred items. Pie 
charts are presented at PHENIX WBS level 1 and 2 that show this 
information. The PHENIX construction funds are shown broken 
down to PHENIX WBS level 3 items per fiscal year, and the result- 
ing profile is compared to the RHIC target profile. An accumulated 
difference of the two profiles is also shown. The PHENIX global 
construction schedule is presented at the end of the Overview sec- 
tion. Following the Overview are sections for each subsystem. 
Each subsystem section begins with a summary cost estimate, 
cost profile, and critical path. The total level 3 cost is broken down 
into fixed costs (M&S), engineering costs (EDIA) and labor costs. 
Costs are further broken down in terms of PHENIX construction 
funds, institutional and foreign contributions, pre-operations fund- 
ing, and deferred items. Also shown is the contingeney at level 3 
and the level 4 breakdown of the total cost. The cost profile in fis- 
cal years is shown at level 3. The subsystem summaries are 
followed by the full cost estimate and schedule sheets fer that sub- 
system. These detailed sheets are typically carried down to level 7 
or 8. The cost estimate shows Total, M&S, EDIA, and Labor break- 
downs, as well as contingency, for each WBS entry. 


19434 (BNL-60304) PHENIX WBS notes: Cest and sched- 
ule review copy. Brookhaven National Lab., Upton, NY (United 
States). Feb 1994. 681p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE94011185. Source: OSTI; NTIS; INIS; GPO Dep. 

The Work Breakdown Structure (WBS) Book begins with this 
Overview section, which contains the high-level summary cost esti- 
mate, the cost profile, and the global construction schedule. The 
summary cost estimate shows the total US cost and the cost in 
terms of PHENIX construction funds for building the PHENIX de- 
tector. All costs in the WBS book are shown in FY 1993 dollars. 
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Also shown are the institutional and foreign contributions, the level 
of pre-operations funding, and the cost of deferred items. Pie 
charts are presented at PHENIX WBS level 1 and 2 that show this 
information. The PHENIX construction funds are shown broken 
down to PHENIX WBS level 3 items per fiscal year, and the result- 
ing profile is compared to the RHIC target profile. An accumulated 
difference of the two profiles is also shown. The PHENIX global 
construction schedule is presented at the end of the Overview sec- 
tion. Following the Overview are sections for each subsystem. 
Each subsystem section begins with a summary cost estimate, 
cost profile, and critical path. The total level 3 cost is broken down 
into fixed costs (M&S), engineering costs (EDIA) and labor costs. 
Costs are further broken down in terms of PHENIX construction 
funds, institutional and foreign contributions, pre-operations fund- 
ing, and deferred items. Also shown is the contingency at level 3 
and the level 4 breakdown of the total cost. The cost profile in fis- 
cal years is shown at level 3. The subsystem summaries are 
followed by the full cost estimate and schedule sheets for that sub- 
system. These detailed sheets are typically carried down to level 7 
or 8. The cost estimate Total, M&S, EDIA, and Labor breakdowns, 
as well as contingency, for each WBS entry. 


19435 (BNL-60385) Arterial cross-section measurements 
from dual energy transvenous coronary angiography images. 
Chapman, D. (Brookhaven National Laboratory, Upton, NY (United 
States)); Schulze, C. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-931107-— 
37: 1993 IEEE nuclear science symposium and medical imaging 
conference, San Francisco, CA (United States), 2-5 Nov 1993). Or- 
der Number DE94011193. Source: OSTI; NTIS; INIS; GPO Dep. 

The synchrotron based coronary angiography project at the Na- 
tional Synchrotron Light Source obtains images of coronary arteries 
using the digital subtraction technique after a distal venous injec- 
tion of an iodine contrast agent. It allows two areal mass densities 
to be calculated from these images; one of the iodine and one of 
the water. Analysis procedures have been developed to arrive at 
these areal mass densities with corrections to the values being 
made for detector cross-talk and beam harmonics. From the iodine 
mass density distribution the relative arterial cross-section area is 
determined by a line integration across the arterial feature. Results 
will be given for an iodine tube phantom showing that the relative 
area of a feature whose lateral dimensions are smaller than the 
detector pixel resolution can be determined to a few percent. Also, 
results will be shown from a human image, showing the relative 
area of the right coronary artery mapped through a region of a pre- 
vious stenosis subsequently treated by balloon angioplasty. Finally, 
limitation of the technique and plans to validate and improve the 
analysis will be discussed. 


19436 (BONN-IR-92-55) Development of a signal-analysis 
algorithm for the ZEUS transition-radiation detector under ap- 
plication of a neural network. Wollschiaeger, U. Bonn Univ. 
(Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Jul 1992. 82p. (in 
German). Order Number DE94766581. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of this thesis consisted in the development of a proce- 
dure for the analysis of the data of the transition-radiation detector 
at ZEUS. For this a neural network was applied and first studied, 
which results concerning the separation power between electron an 
pions can be reached by this procedure. It was shown that neural 
nets yield within the error limits as well results as standard algo- 
rithms (total charge, cluster analysis). At an electron efficiency of 
90% pion contaminations in the range 1%-2% were reached. Fur- 
thermore it could be confirmed that neural networks can be 
considered for the here present application field as robust in rela- 
tively insensitive against external perturbations. For the application 
in the experiment beside the separation power also the time- 
behaviour is of importance. The requirement to keep dead-times 
small didn't allow the application of standard method. By a simula- 
tion the time availabel for the signal analysis was estimated. For 
the testing of the processing time in a neural network subsequently 
the corresponding algorithm was implemented into an assembler 
code for the digital signal processor DSP56001. (orig./HSI) 
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19437 (CNIC—00682) Response of high T. superconduct- 
ing Josephson junction to nuclear radiation. Ding Honglin 
(Academia Sinica, Beijing, BJ (China). Inst. of Atomic Energy); 
Zhang Wanchang; Zhang Xiufeng. China Nuclear Information Cen- 
tre, Beijing, BU (China). Oct 1992. 11p. (IAE—0114.). Order Number 
DE94624705. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of nuclear radiation detectors and research on 
high T. superconducting nuclear radiation detectors are introduced. 
The emphases are the principle of using thin-film and thick-film 
Josephson junctions (bridge junction) based on high T; YBCO su- 
perconductors to detect nuclear radiation, the fabrication of thin 
film and thick-film Josephson junction, and response of junction to 
low energy gamma-rays of 59.5 keV emitted from °41Am and beta- 
rays of 546 keV. The results show that a detector for measuring 
nuclear radiation spectrum made of high T, superconducting thin- 
film or thick-film, especially, thick-film Josephson junction, certainly 
can be developed. 


19438 (CNIC—00709) Alignment and experiment of the HL- 
1 X-ray bent-crystal spectrometer. Chen Jiefu (Southwest Inst. of 
Physics, Leshan, SC (China)); Yuan Chengji; Zhang Shuxun; Lu 
Jie; Yie Gaoying; Zhang Li. China Nuclear Information Centre, Bei- 
jing, BU (China). Apr 1993. 12p. (In Chinese). (SIP—0057.). Order 
Number DE94624719. Source: OSTI; NTIS (US Sales Only); INIS. 

An X-ray bent-crystal spectrometer, which is developed by 
Southwestern Institute of Physics, has been aligned and experi- 
mental on the HL-1 Tokamak device. It has been used to acquire 
experimental spectrum. This spectrometer has time resolution func- 
tion and is a high through-put and high resolution Bragg crystal 
spectrometer with Johann configuration. It uses a large quartz lam- 
ina, its effective area is 11 x 5 cm*, with a radius of curvature of 
377 cm as the dispersion element. The detector is a large size (10 
x 10 cm*) one-dimensional resolving multiwire proportional counter, 
and the spectral resolving power is R ~ 18000. Under the injection 
of Ar into hydrogen plasma, the He-like Ar ion satellite spectra at 
some wavelength ranges are obtained. The central ion temperature 
has been given out from the Doppler broadening of He-like Ar x VII 
3.9457 angstrom resonance line. This shows the success of spec- 
trometer developed. The experimental results and the further 
improvement of this spectrometer are also discussed. 


19439 (CONF-9309256-5) Gas microstrip detectors on re- 
sistive plastic substrates. Dixit, M.S. (Carleton Univ., Ottawa, ON 
(Canada)); Oakham, F.G.; Armitage, J.C. Spire Corp., Bedford, MA 
(United States). [1993]. 26p. Sponsored by USDOE, Washington, 
DC (United States);Natural Sciences and Engineering Research 
Council of Canada, Ottawa, ON (Canada). DOE Contract FG02- 
92ER81463. From 3. London conference on position-sensitive 
detectors; London (United Kingdom); 6-10 Sep 1993. Order Num- 
ber DE94011336. Source: OSTI; NTIS; INIS; GPO Dep. 

Plastics are desirable as substrates for gas microstrip detectors 
(GMDs) because of their flexibility, low density and long radiation 
length. GMDs have been fabricated on white Tedlar which has bulk 
electrical conductivity and ion-implanted Upilex which has a thin 
electrically conductive layer on the surface of an insulator. The 
effect of back plane voltage on the gain of such GMDs is investi- 
gated. Three 200 yum pitch, ion-implanted Upilex GMDs were 
recently tested in a high intensity beam at CERN. The anode sig- 
nals were read out using fast, low noise, high gain amplifiers. 
Preliminary results of the test are presented. 


19440 (DESY—93-167) Application of neural networks in 
the ARGUS-experiment for the analysis of B- and Tau-physics. 
Joswig, M. (Dortmund Univ. (Germany). Inst. fuer Physik); 
Kolanoski, H.; Kublun, S.; Thurn, H.; Wegener, D.; Westerhoff, S. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1993. 7p. Sponsored by Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
056D057P. (CONF-9310317—: 3. international workshop on soft- 
ware engineering, artifical intelligence (Al) and expert systems for 
high energy and nuclear physics, Oberammergau (Germany), 4-8 
Oct 1993). Order Number DE94768956. Source: OSTI; NTIS (US 
Sales Only); iNIS. 

We present analyses of e+e annihilation data taken with the 
ARGUS detector in the energy range of the Y resonances. The se- 
lection of Y(4s) decays and leptonic + decays was studied with 
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feed-forward multilayer networks using the backpropagation algo- 
rithm for the training. The correlated decay of 7*7~ pairs was 
analysed with a feed-forward network to determine a weak cou- 
pling constant. (orig.) 


19441 (DESY-93-176) Design, construction and test re- 
sults of the ZEUS forward tracking detector. Bock, B. (Bonn 
Univ. (Germany). Physikalisches Inst.); Dabbous, H.; Gutjahr, B.; 
Hartmann, H.; Herzog, M.; Kramarezyk, S.; Schneider, B.; Wede- 
meyer, R. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Nov 1993. 37p. Order Number DE94769008. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The design and construction of the ZEUS forward tracking detec- 
tor is described. The detector consists of 3 large planar drift 
chambers mounted in the forward direction with respect to the pro- 
ton beam and a smaller rear detector of the same type. Test beam 
measurements performed at DESY show a single wire spatial reso- 
lution of 105 um and a dE/dx resolution of 8.8%. The resolution of 
the three dimensional track coordinates and slopes provided by one 
chamber are found to be 90um and 2.7 mrad, respectively. (orig.) 


19442 (DESY-—93-201) Investigation of position sensitive 
photomultipliers for scintillating fiber readout. Baehr, J.; Hiller, 
K.; Hoffmann, B.; Luedecke, H.; Menchikov, A.; Nahnhauer, 
R.; Pohl, M.; Roloff, H.E.;  Voelkert, R. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Dec 1993. 15p. (CONF-9310261—: SCIFI 93: 
workshop on scintillating fiber detectors, South Bend, IN (United 
States), 24-28 Oct 1993). Order Number DE94769079. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Investigating three different types of position sensitive photomul- 
tipliers, the H4140 and H4139-20 of Hamamatsu and the XP1724A 
of Philips, we confirm the producers parameters for all devices. 
However both the H4140 and XP1724A have been found to have 
problems to detect the right fiber position at low light levels. The 
main difficulty for large cross talk devices is the non-uniform re- 
sponse of anode pixels. For the H4139-20 very low cross talk and 
high sensitivity even for low light levels were found. Responding to 
light signals the device produces additional noise with amplitudes 
considerably above the normal random noise. Nevertheless, using 
the H4139-20 for reading out 1 mm diameter fibers illuminated by 
traversing cosmic particles we measure efficiencies near to the the- 
oretical maximum. (orig.) 


19443 (DESY-94-003) Preservation of beam loss induced 
quenches, beam lifetime and beam loss measurements with 
the HERA-p beam-loss-monitor system. Wittenburg,  K. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jan 1994. 11p. Order Number DE94769019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The beam-loss-monitors (BLMs) in the HERA-Proton-ring 
(HERAp) must fulfil the following requirements: They have to 
measure losses sensitive and fast enough to prevent the supercon- 
ducting magnets from beam loss induced quenching; the dynamic 
range of the monitors must exceed several decades in order to 
measure losses during beam lifetimes of hundreds of hours as well 
as the much stronger losses that may quench superconducting 
magnets; they have to be insensitive to the synchrotron radiation of 
the adjacent electron-ring (HERAe); and their radiation hardness 
must allow a monitor-lifetime of a few years of HERA operation. 
These requirements are well satisfied by the HERAp-BLM-System. 
(orig.) 


19444 


(DOE/ER/40664—T1) Ultrafast readout of scintillating 
fibers using upgraded position-sensitive photomultipliers: 
Progress report, FY 1993. Onel, Y. lowa Univ., lowa City, IA 
(United States). Jan 1994. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-91ER40664. Order 
Number DE94010419. Source: OSTI; NTIS; INIS; GPO Dep. 


Experimental results obtained with commercially available 
position-sensitive photomultipliers (PSPM) coupled with 0.5 mm di- 
ameter scintillating fiber arrays show some promising performances 
such as space resolution better than 200 ym and time resolution ~ 
1.5 ns with a detection efficiency higher than 90%. Major progress 
has also been recently achieved with an upgrade of a PSPM 
based on new grid dynode structures. Two-track spatial resolution 





has been studied using the upgraded PSPM. Initial studies demon- 
strate that two tracks separated by a minimum distance of 3 mm 
are resolved. 


19445 (DOE/ER/60388—T5) Instrumentation for nuclear ap- 
plications - FY 1993: Final report. Costrell, L. National Inst. of 
Standards and Technology, Gaithersburg, MD (United States). 
{1994}. 6p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AI05-86ER60388. Order Number 
DE94011552. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop and coordinate nuclear 
instrumentation standards with resulting economies for the nuclear 
and radiation fields. There is particular emphasis on coordination 
and management of the Nuclear Instrument Module (NIM) System, 
US activity involving the CAMAC international standard dataway 
system and advanced system development, processing and 
management of national nuclear instrumentation and detector stan- 
dards, as well as a modest amount of assistance and consultation 
services to the Pollutant Characterization and Safety Research Di- 
vision of the Office of Health and Environmental Research. Recent 
accomplishments include the issuance of the updated NIM stan- 
dard, that is the predominant instrumentation system in the nuclear 
and radiation fields worldwide, and of numerous national and inter- 
national nuclear instrumentation standards. Current objectives 
include continued updating of the standards as the technology ad- 
vances and continued management and coordination with the 
National Laboratories, with university and other laboratories and in- 
dustry. 


19446 (EGG-MS—10992) Design and construction of a 
imaging instrument for studying ion emission from pure ion 
emitters. Olson, J.E. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1993. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94010702. Source: OSTI; NTIS; GPO Dep. 

The development of new ion sources is important in the area of 
surface analysis to make it easier to perform more sensitive and 
accurate analyses. In surface analysis a primary ion beam 
composed of a single species can help when predicting and inter- 
preting the results. Therefore, much interest and effort has been 
focused on producing pure ion emitters. An instrument has been 
designed and constructed to view the current densities of the ions 
being emitted from pure ion emitters. The instrument electrostati- 
cally accelerates and focuses the ion beam onto a microchannel 
plate detector equipped with a phosphor screen for viewing the im- 
ages. These images are used to identify areas of enhanced ion 
emission. Once these areas are identified, the investigator can use 
other instruments to analyze them, and hopefully develop a better 
understanding of the chemistry and physics involved in the ion 
emission process. A computer based control system has been inte- 
grated into the system to simplify the operation of the instrument 
and provide safety features to protect the hardware from damage. 
A closed-circuit video camera system is used to allow the images 
to be remotely viewed during imaging procedures. Experiments 
show that the instrument has a lower detection limit of 7.45 x 10° 
ions/sec/mm® and a spatial resolution of approximately 3 — 4 um. 
Results from imaging cesium zeolite and perrhenate ion sources 
indicate that the ions are primarily being emitted from the surface 
of the sources and not from the interfacial region between the sub- 
strate and the emitter material. 


19447 (FNAL-TM—1883) Missing energy induced by thin 
hadron calorimetry. Green, D. Fermi National Accelerator Lab., 
Batavia, IL (United States). Apr 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94011747. Source: OSTI; NTIS; INIS; GPO Dep. 

It is relatively straightforward to estimate the total, unsegmented, 
depth required in SSC experiments. Typically depths in the range 
of 9-11 absorption lengths were specified by the SDC and GEM 
experiments. With these depths, the induced missing energy signal 
due to calorimeter leakage was found to be well below the signals 
caused by light gluinos, and the exterior muon systems were well 
protected from punch through backgrounds. In certain applications, 
where calorimetry is inscribed inside the magnetic field producing 
coils, that depth of calorimetry becomes exceedingly expensive. 
Examples are the ZEUS barrel and the proposed CMS barrel 
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calorimeters. The problems can be alleviated by placing a “tail- 
catcher” of active elements outside the coil, but the problem of 
inert material placed within the active volume of the calorimetry re- 
mains. This inert material can potentially induce missing transverse 
energy signals which are large with respect to real physics signa- 
tures. The purpose of this note is to explore schemes to minimize 
the measured leakage energy. 


19448 (FZR-93-08) High-resolution spectroscopy of fission 
fragments, neutrons, and +-rays: Proceedings. Maerten, H. 
(ed.); Schilling, K.D. (ed.). Technische Univ. Dresden (Germany). 
Inst. fuer Kern- und Atomphysik; Forschungszentrum Rossendorf 
e.V. (FZR), Dresden (Germany). Inst. fuer Kern- und Hadronen- 
physik. Mar 1993. 144p. (CONF-9302178-—: International workshop 
on high-resolution sprectroscopy of fission fragments, neutrons, 
and gamma-rays, Dresden (Germany), 1-2 Feb 1993). Order Num- 
ber DE94766193. Source: OSTI; NTIS (US Sales Only}; INIS. 

This volume contains most of the contributions presented at the 
‘International Workshop on High-Resolution Spectroscopy of 
Fission Fragments, Neutrons, and y-Rays’ held at Technische Uni- 
versitaet Dresden. The scientific aim of the workshop was to obtain 
a presentation of the current knowledge of the methodology of 
high-resolution fission experiments. The main topics discussed at 
the workshop were: Concepts for high-resolution fission-fragment 
detectors (systems). Minimization of experimental uncertainties. 
Detector simulation including all secondary processes. Experimen- 
tal determination of correlation coefficients (e.g. pulse height 
defect, efficiencies). Precise data analysis. Correction procedures 
(e.g. primary-mass determination) and consequences of approxi- 
mations. Error estimation. Special requirements in correlation 
experiments, €.g. neutron and +-ray spectroscopy/counting in 4 =. 
See hints under the relevant topics. (orig./HSI) 


19449 (FZR-93-08, pp. 1-16) Spectroscopy of fission 
fragments. Goennenwein, F. (Tuebingen Univ. (Germany). 
Physikalisches Inst.). Technische Univ. Dresden (Germany). Inst. 
fuer Kern- und Atomphysik; Forschungszentrum Rossendorf e.V. 
(FZR), Dresden (Germany). Inst. fuer Kern- und Hadronenphysik. 
Mar 1993. (CONF-9302178-: International workshop on high- 
resolution sprectroscopy of fission fragments, neutrons, and 
gamma-rays, Dresden (Germany), 1-2 Feb 1993). In High- 
resolution spectroscopy of fission fragments, neutrons, and ~+-rays: 
Proceedings. 144p. Order Number DE94766193. Source: OST]; 
NTIS (US Sales Only); INIS. 

The measurement of kinetic energies, velocities, masses and 
nuclear charges of fission fragments by physical methods is re- 
viewed. The emphasis is put on recent developments aiming at 
high resolution and precision. The shortcomings of existing tech- 
niques are discussed and some improvements in approach are 
suggested. (orig.) 


19450 (FZR-93-08, pp. 17-23) Experimental determination 
of corrections for fission fragment investigations using a 
Frisch gridded ionization chamber. Hambsch, F.J. (JRC-CBNM, 
Geel (Beigium)). Technische Univ. Dresden (Germany). Inst. fuer 
Kern- und Atomphysik; Forschungszentrum Rossendorf e.V. (FZR), 
Dresden (Germany). Inst. fuer Kern- und Hadronenphysik. Mar 
1993. (CONF-9302178-—: International workshop on high-resolution 
sprectroscopy of fission fragments, neutrons, and gamma-rays, 
Dresden (Germany), 1-2 Feb 1993). In High-resolution spec- 
troscopy of fission fragments, neutrons, and -y-rays: Proceedings. 
144p. Order Number DE94766193. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Although the invention of the ionization chamber dates back 
nearly 50 years the last decade has seen a remarkable revival of 
this device for charged particle detection. It has become apparent 
that such a detector has distinct advantages. Not only does the ion- 
ization chamber allow measurements of total particle energy with 
energy resolution far superior to that of surface barrier detectors 
but also simultaneously the particles’ specific ionization density dis- 
tribution (the socalied Bragg-curve) can be determined. Therefore, 
besides the particle kinetic energy, mass and angular distribution, 
also information about the atomic number of the detected ion can 
be obtained using a double Frisch gridded ionization chamber. This 
type of detector is in use at CBNM since almost 10 years. It has 
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been substantially improved during this period. The special elec- 
tronic treatment of the chambers pulses will be described. The 
necessary corrections to the raw chamber signals will be demon- 
strated step by step giving typical key-figures and the way they are 
implemented. An error estimation will be given too. (orig.) 


19451 (FZR-93-08, pp. 24-30) Cold fission studies using a 
double-ionization chamber. Moeller, A. (Tuebingen Univ. (Ger- 
many). Physikalisches Inst.); Goennenwein, F.; Kaufmann, J.; 
Petrov, G.; Duering, |.; Maerten, H.; Ruben, A. Technische Univ. 
Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and -y-rays: Proceedings. 144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

An investigation on spontaneous fission of 2*Cf is described. 
Both fission fragments are detected coincidentally with a double 
ionization chamber as a 4 7a detector. Special techniques are 
demonstrated which allow the determination of nuclear masses and 
charges for cold fission fragments. Detector properties such as 
systematic errors and their correction are studied with the help of a 
particles. (orig.) 


19452 (FZR-93-08, pp. 31-37) New ionization chamber for 
the mass spectrometer LOHENGRIN (ILL Grenoble). Hesse, M. 
(Tuebingen Univ. (Germany)); Faust, H.R.; Gross, M.; Goennen- 
wein, F. Technische Univ. Dresden (Germany). Inst. fuer Kern- und 
Atomphysik; Forschungszentrum Rossendorf e.V. (FZR), Dresden 
(Germany). Inst. fuer Kern- und Hadronenphysik. Mar 1993. 
(CONF-9302178-—: International workshop on high-resolution sprec- 
troscopy of fission fragments, neutrons, and gamma-rays, Dresden 
(Germany), 1-2 Feb 1993). In High-resolution spectroscopy of fis- 
sion fragments, neutrons, and y-rays: Proceedings. 144p. Order 
Number DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

We describe a new ionization chamber for the upgraded mass 
separator LOHENGRIN at the ILL in Grenoble. With a new addi- 
tional dipole magnet in the focal plane the counting rate can be 
increased up to a factor of 7 and the background generated by 
scattering of fission fragments in the beam line and by charge ex- 
change collisions will be reduced. The measured beam optics of 
the focusing magnet is in a good agreement with the calculations. 
A strong divergence of incoming fragments in the ionization cham- 
ber with respect to the chamber axis calls for the measurement of 
the fragment entrance angle. The ionization chamber works in the 
AE-E mode. With the anode partitioned into two parts we have 
generated an angle proportional signal which is the electron drift 
time difference between the anode signals. The measured angle 
resolution was 3. (orig.) 


19453 (FZR-93-08, pp. 57-68) -+-spectroscopy as a means 
to investigate mass and charge distributions in the fission of 
actinides. Persyn, K. (Nuclear Physics Lab., Univ. Gent (Belgium)); 
Pomme, S.; Jacobs, E.; Frenne, D. de; Govaert, K.; Yoneama, 
M.L. Technische Univ. Dresden (Germany). Inst. fuer Kern- und 
Atomphysik; Forschungszentrum Rossendorf e.V. (FZR), Dresden 
(Germany). Inst. fuer Kern- und Hadronenphysik. Mar 1993. 
(CONF-9302178-: International workshop on high-resolution sprec- 
troscopy of fission fragments, neutrons, and gamma-rays, Dresden 
(Germany), 1-2 Feb 1993). In High-resolution spectroscopy of fis- 
sion fragments, neutrons, and --rays: Proceedings. 144p. Order 
Number DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we will describe the system set up at the University 
of Gent to perform g-spectroscopy on Al-catcherfoils as well as on 
irradiated capsules containing target material. This method is used 
to study some characteristics of fission fragments: mass and 
charge distributions, proton odd-even effects. (orig.) 


19454 


(FZR-93-08, pp. 69-72) Channeling of heavy ions: 
perspectives for precision spectrometry. Alexandrov, A.A. 
(Moscow Engineering Physics Inst. (Russian Federation)); Alexan- 
drova, |.A.; Pyatkov, Yu. V.; Slyusarenko, A.l. Technische Univ. 


Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
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Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and --rays: Proceedings. 1144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication ION SPECTROSCOPY/ion channeling; 
URANIUM 235 TARGET/thermal fission; THERMAL FISSION/ 
fission spectra; PLUTONIUM 239 TARGET/thermal fission; 
PARTICLE IDENTIFICATION; ENERGY LOSSES; FISSION FRAG- 
MENTS; FISSION YIELD; PULSES; ANGULAR DISTRIBUTION; 
FISSION FRAGMENT DETECTION; TIME-OF-FLIGHT METHOD 


19455 (FZR-93-08, pp. 81-93) Heidelberg-Darmstadt 
Crystal-Ball-Spectrometer as 4 z-neutron detector. Doerfler, T. 
(Technische Hochschule Darmstadt (Germany). Inst. fuer Kern- 
physik); Mutterer, M.; Singer, P.; Theobald, J.P. Technische Univ. 
Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and --rays: Proceedings. 1144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

The Heidelberg-Darmstadt Crystal-Ball Spectrometer as 4 7- 
neutron detector has been tested. It is shown that an analysis of 
the events can reduce the cross talk between neighbouring Nav- 
detectors. The detection efficiency for neutrons from spontaneous 
fission of Cf is about 55%. The angular resolution in the Crystal- 
Ball is + 9 . The simultaneous measurement of the fission axis 
allows to decide whether the neutron is emitted from the light- or 
the heavy fragment. (orig.) 


19456 (FZR-93-08, pp. 114-130) Combined investigations 
of heavy nucleus fission in the reaction with slow neutrons. 
Gagarski, A.M. (St. Petersburg Inst. of Nuclear Physics, Gatchina 
(Russian Federation)); Kalebin, S.M.; Penionjkevich, Yu.E.; Petrov, 
G.A.; Petukhov, A.K. Technische Univ. Dresden (Germany). Inst. 
fuer Kern- und Atomphysik; Forschungszentrum Rossendorf e.V. 
(FZR), Dresden (Germany). Inst. fuer Kern- und Hadronenphysik. 
Mar 1993. (CONF-9302178-: international workshop on high- 
resolution sprectroscopy of fission fragments, neutrons, and 
gamma-rays, Dresden (Germany), 1-2 Feb 1993). In High- 
resolution spectroscopy of fission fragments, neutrons, and +-rays: 
Proceedings. 144p. Order Number DE94766193. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Present stage of the experimental and theoretical investigations 
of heavy nucleus fission process consists in study of the excited 
and deformed nuclear system movement from the top of fission 
barrier towards scission point where the fissioning system is sepa- 
rated into two fragments with different masses and charges. The 
ultimate aim of such investigations consists in working out com- 
plete theory of this complex reaction in nuclear physics. The main 
aim of the modern experiment in fission physics consists in the col- 
lecting of the information about masses, charges, excitation and 
kinetic energies, and angular momenta of fission fragments as well 
as secondary neutron and y-ray characteristics. Keeping in mind 
the great importance of fission reaction in the modern atomic ener- 
getics such elaborate investigations acquire great practical 
significance because they create conditions for carrying out the cal- 
culations with the precision which is now necessary for practice. 
The search and development of the some new ways and possibili- 
ties for fission process investigations are the important addition to 
the multiparameter fission experiments. Such an interesting new 
possibility for fission study can be provided by the space parity vio- 
lation experiments in neutron induced fission. It seems interesting 
and fruitful to use a possibility of the combined investigation of fis- 
sion and heavy ion reactions with the same compound systems 
and fragments (or projectiles) of these reactions. We are planning 
to study mainly the slow neutron induced fission of some heavy ac- 
tinides. Such a choice of the type of induced fission reaction is 
conditioned by the existence in PNPI rather good neutron sources 
such as stationary research reactor WWR-M (18 MW), neutron 





time-of-flight spectrometer GNEIS and, in the nearest future, re- 
search reactor PIK, which can give the possibility to achieve a 
good statistical accuracy in multiparameter experiments. (orig.) 


19457 (FZR-93-08, pp. 131-136) One-armed fission frag- 
ment time-of-flight spectrometer with fissile target near the 
reactor core. Alexandrov, A.A. (Moscow Engineering Physics Inst. 
(Russian Federation)); Podshibyakin, S.L.; Pyatkov, Yu.V.; 
Slyusarenko, A.|.; Shemetov, A.N.; Shehmametiev, R.A. Techni- 
sche Univ. Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178—: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and -+-rays: Proceedings. 144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication HEAVY ION SPECTROMETERS ‘Sfission 
fragment spectrometers; URANIUM 234 TARGET/thermal fission; 
AMERICIUM 241 TARGET/thermal fission; AMERICIUM 242 
TARGET/thermal fission; SPONTANEOUS FISSION/mass spec- 
tra; THERMAL FISSION/mass spectra; CALIFORNIUM 249/ 
spontaneous fission; CALIFORNIUM 252/spontaneous fission; 
TIME-OF-FLIGHT SPECTROMETERS; INTERMEDIATE MASS 
NUCLEI; FISSION FRAGMENTS; FISSION SPECTRA; FISSION 
YIELD; EXPERIMENTAL DATA; DATA 


19458 (INIS-mf-13811, pp. 115-116) Determination of the 
total efficiency tor point sources in volume-sample geometries 
in gamma-ray spectrometry. Korun, M. (institut Jozef Stefan, 
Ljubljana (Yugosiavia)); Martincic, R. J.M. Marci Spectroscopic So- 
ciety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); international Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. GAMMA SPECTROSCOPY /efficiency; 
GAMMA SOURCES; EFFICIENCY; POINT SOURCES 


19459 (INIS-mf-13811, pp. 163) X-ray and gamma-ray spec- 
trometry systems developed at the Nuclear Research institute 
at Rez. Vidra, M. (Nuclear Research Institute pic., Rez (Czech 
Republic)). J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GAMMA SPECTROMETERS; X-RAY 
SPECTROMETERS; HIGH-PURITY GE DETECTORS; LI- 
DRIFTED Si DETECTORS 


19460 (INIS-mf-13854, pp. 24) Results of testing the 
Curiementor 2 activity meter at a nuclear medicine laboratory. 
Husak, V. (Palackeho Univ., Olomouc (Czech Republic). Lekarska 
Fakulta); Kleinbauer, K.; Erban, J. Jan 1993. (no.1) 43 (In Czech). 
(CONF-9209458-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasilav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. NUCLEAR MEDICINE/activity meters; AC- 
CURACY; ERRORS; IONIZATION CHAMBERS; PERFORMANCE 
TESTING; RADIATION DOSES; RADIOACTIVITY 


19461 (INIS-mf-13870, pp. 109-110) GaAs particle and 
gamma-ray detectors. Tomiak, Z. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czech Republic). Fakulta Jadema a Fysikaine 
Inzenyrska); Sopko, B.; Macha, |.; Frank, H. Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SURFACE BARRIER DETECTORS/ 
gallium arsenides; CAPACITANCE; CHARGED PARTICLE DETEC- 
TION; ELECTRIC CONDUCTIVITY; FABRICATION; GAMMA 
DETECTION; PERFORMANCE TESTING 


19462 (INIS-mf—13870, pp. 111-112) Application of radiation 
damage in semiconductors. Sopko, B. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Jaderna a Fysikalne 
inzenyrska); Macha, |.; Prochazka, |.; Hamal, K.; Frank, H.; Virius, 
M.; Lonek, B.; Hazdra, P. Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). 30 Apr 1994. (CONF-940184—: CTU seminar 
94, Prague (Czech Republic), 17-20 Jan 1994). In Proceedings of 
the CTU seminar 94. Pt. A. 234p. Order Number DE94624077. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON DIODES/gamma detection; SEN- 
SITIVITY; S| SEMICONDUCTOR DETECTORS 


19463 (INIS-mf-13870, pp. 115-116) Semiconductor detec 
tors for nuclear instrumentation. Pospisil, S. (Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). Fakulta Jaderna a 
Fysikaine Inzenyrska); Gosman, A.; Hamal, K.; Janout, Z.; Kon- 
icek, J.; Kubasta, J.; Macha, |.; Prochazka, |.; Sopko, B.; Tomiak, 
Z.; Jech, C.; Wilhelm, |. Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). 30 Apr 1994. (CONF-940184—: CTU seminar 
94, Prague (Czech Republic), 17-20 Jan 1994). In Proceedings of 
the CTU seminar 94. Pt. A. 234p. Order Number DE94624077. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SEMICONDUCTOR DETECTORS/ 


19464 (INIS-mf—13870, pp. 117-118) Detection of radon and 
thoron daughters using electrostatic collection. Jech, C. 
(Czech Academy of Sciences, Prague (Czech Republic). J. Hey- 
rovsky Institute of Physical Chemistry and Biochemistry); Janout, 
Z.; Konicek, J.; Pospisil, S. Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AlR/radon; RADON/alpha detection; 
RADON 220/alpha detection; AIR; RADON; CHARGE COLLEC- 
TION; DAUGHTER PRODUCTS 


19465 (Jue+-2825) Response function of the trigger scintil- 
lation detector for the COSY 11 installation. Moskal, P. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Oct 1993. 53p. Order Number DE94769098. Source: OST]; 
NTIS (US Sales Only); INIS. 

The aim of this work is to test the response of a scintillation 
detector to ionizing particles. This counter, consisting of sixteen de- 
tection modules, will serve as a trigger of the whole detection 
system. Thus the time resolution as well as a signal amplitude vari- 
ation with respect to a hit position is of a special interest. The 
former because this detector will be used as a start counter for the 
time of flight measurement, the latter as it will provide energy loss 
measurements of the particles. The present work is divided into 
two parts. In the first one the main stages of a signal production by 
scintillation counters are considered. In the second one the first 
chapter presents measurements of the characteristics of the photo- 
multiplier, whereas the second one contains a description of the 
experimental set-ups as well as the method of data evaluation. The 
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final chapter in turn presents the main characteristics of the consid- 
ered detector. (orig.) 


19466 (KEK-PROC—93-8, pp. 60-65) A ratio-to-digital con- 
verter (RDC) with time-resolution doubler for a position 
sensing system. Rashid, M.M. (Kyushu Univ., Fukuoka (Japan). 
Faculty of Engineering); Matsumoto, H.; Iwamoto, O.; Nohtomi, A.; 
Uozumi, Y.; Sakae, T.; Matoba, M. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

The position information of ionization in a counter can be ob- 
tained either by rise time method or by charge division method. 
The linear discharge type analog charge division designed by 
Westphal is now a well accepted method for precise position deter- 
mination. Matoba et al. improved the design by Westphal, and 
developed a complete RDC by combining a time to digital con- 
verter (TDC) with the analog charge division circuit. The idea of a 
time resolution doubler (TRD) was implemented by applying a sim- 
ple logic to the basic idea of the two-phase active TDC system 
which eliminates the requirement of second counter and adder. 
The operation principle of a RDC is explained referring to the block 
diagram. The basic circuit diagram of a TDC is shown. The opera- 
tion principle of the TRD is shown. The important features of the 
method are only one clock is used for obtaining two opposite phase 
clock pulses, a simple D flip-flop is used, and an EX-OR logic is 
applied. Examination was made on the results obtained. (K.I.). 


19467 (KEK-PROC—93-8, pp. 73-83) Application of linear 
associative neural network to Nal(Tl) gamma-ray spectrum 
analysis. |wasaki, S. (Tohoku Univ., Sendai (Japan). Faculty of En- 
gineering); Fukuda, H.; Kitamura, M. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 
Notwithstanding the high capability in pattern classification and 
information processing of artificial neural networks, their application 
to nuclear measurement has been tried rarely, except, that to high 
energy physics. In the present work, a learning linear network was 
adopted to analyze the gamma ray spectra obtained with a Nal(T1) 
scintillation spectrometer. The basic characteristics of the network 
were studied by using three spectra from the standard gamma ray 
sources of Na, ®°Co and '9’Cs. A new training method was pro- 
posed to improve the performance of the network. A double layer 
linear associative network was used, and its structure is shown. 
The principle of its functioning is explained. The basic pulse height 
spectra were measured by using the above three gamma ray 
sources. Three basic spectra measured for 500s each were used 
as the reference for training the simulated network in a work station, 
and the procedure of training is explained. The performance of the 
trained network was tested with mixed spectra. The analysis of the 
mixed spectra from seven sources was tested. Sum coincidence 
effect and pile-up effect on spectrum deviation were studied. (K..). 


19468 (KEK-PROC-—93-8, pp. 95-100) Characteristics of 
CdTe detector for compact measuring system for positron 
annihilation +--) angular correlation. Oda, K. (Kobe Univ. of Mer- 
cantile Marine (Japan)); Miyake, H.; Yamamoto, T.; Baba, S.,; 
Honda, Y. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1993. (CONF-9301135-: 7. workshop on radiation 
detectors and their uses, Tsukuba (Japan), 26-27 Jan 1993). In 
Radiation detectors and their uses. 236p. Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

The Institute for Scientific and Industrial Research, Osaka Uni- 
versity, has started a new research project for positron generation 
and its application to the surface analysis of various materials by 
the methods of Y-Y angular correlation, positron energy loss spec- 
troscopy and positron lifetime measurement. The applicability of an 
alternative detector for a compact measuring system for the angu- 
lar correlation of positron annihilation photons was investigated, 
and a CdTe detector was selected as one of the promising ele- 
ments, therefore, its characteristics were measured. A preliminary 
experiment was carried out to measure the stability and the resolu- 
tion of a CdTe detector. A prototype detector for angular correlation 
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measurement was made. Next, the size of a CdTe detector 
element appropriate to a practical system was designed. The de- 
pendence of the detection efficiency on the radius and thickness of 
a coaxial type detector was checked up, and the result is summa- 
rized. Finally, the influence on adjacent channels in a multi-channel 
coaxial CdTe detector was checked up. (K.I.). 


19469 (KEK-PROC-—93-8, pp. 165-170) Measurement of flu- 
ence distribution of large area irradiated by scanning high 
energy ion beam. Okumura, S. (Japan Atomic Energy Research 
Inst., Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Re- 
search Establishment); Agematsu, T.; Yokota, W.; Kamiya, T.; 
Fukuda, M.; Nakamura, Y.; Nara, T.; Ishibori, |.; Arakawa, K. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 
1993. (CONF-9301135-: 7. workshop on radiation detectors and 
their uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation detec- 
tors and their uses. 236p. Order Number DE94737963. Source: 
OSTI; NTIS; INIS. 

In the JAERI cyclotron, the large area homogeneous irradiation 
by beam scanning system is used for the experiments on the 
research of space material, nuclear fusion material and biotechnol- 
ogy. The irradiation is accomplished by deflecting high energy ion 
beam in the horizontal and vertical directions using a pair of elec- 
tromagnets. To investigate two-dimensional fluence distribution 
irradiated by this system, relative fluence distribution was mea- 
sured with cellulose triacetate film dosimeters. The result showed 
that the distribution has the inhomogeneity caused by the distorted 
magnetic wave form of the system and the beam profile. To im- 
prove the homogeneity of the distribution, the information about the 
distribution must be obtained quickly. Therefore, a real time moni- 
toring system of fluence distribution using a parallel plate 
avalanche counter is developed. The beam scanning system, the 
measurement of relative fluence distribution using a CTA dosime- 
ter, the real time fluence distribution monitor system with a PPAC 
and so on are reported. (K.I.). 


19470 (LA-12769-MS) The design and calibration of the 
spent-fuel neutron coincidence counter for underwater appli- 
cations. Menlove, H.O. (Los Alamos National Lab., NM (United 
States)); Halbig, J.K.; Bosler, G.E.; Rinard, P.M.; O’Rear, S.W. Jr. 
Los Alamos National Lab., NM (United States). May 1994. 
18p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE94010519. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A neutron coincidence counter designed to count spent-fuel 
assemblies under water in storage pools has been designed, fabri- 
cated, tested, calibrated, and applied. The detector contains ion 
chambers for gross gamma-ray counting and high-efficiency neu- 
tron detectors for singles and coincidence counting. Lead shielding 
protects the °He neutron detectors from the intense gamma-ray 
dose. Fast AMPTEK amplifiers improve the neutron to gamma-ray 
discrimination ratio. A neutron detection efficiency of 14% has been 
achieved. This report gives details concerning the operating param- 
eters and the calibration of the system for plutonium-uranium metal 
mixtures. The measurement results are presented with a compari- 
son to the plutonium determined from reprocessing the fuel. 


19471 (LBL-PUB-5380) The electromagnetic calorimeter 
for the solenoidal tracker at RHIC: A Conceptual Design Re- 
port. Beddo, M.E. (Argonne National Lab., IL (United States)); 
Bielick, E.; Dawson, J.W. The STAR EMC Collaboration. Lawrence 
Berkeley Lab., CA (United States). 22 Sep 1993. 162p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098 ; FG03-88ER40424 ; FG02-88ER40413 ; W-31- 
109-ENG-38 FG05-92ER40717 FG03-93ER40772. Order 
Number DE94011361. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following on the electromagnetic 
calorimeter for the solenoidal tracker at RHIC: conceptual design; 
the physics of electromagnetic calorimetry in STAR; trigger capabil- 
ity; integration into STAR; and cost, schedule, manpower, and 
funding. 


19472 (MPI-PhE-94-03) Hadronic calibration of the H1 LAr 
calorimeter using software weighting techniques. Wellisch, 
H.P.; Kubenka, J.P.; Oberlack, H.; Schacht, P. Max-Planck-institut 





fuer Physik, Muenchen (Germany). Werner-Heisenberg-institut. Jan 
1994. 62p. Order Number DE94768767. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this note we discuss the weighting part of the hadronic cali- 
bration of the H1-LAr-Calorimeter. We use u-quark-jet-data, that 
had been simulated with Monte-Carlo methods and reconstructed 
in the default framework of H1 reconstruction software. We devel- 
oped a method to calibrate the hadronic response of the liquid 
argon calorimeter and provided a parametrization of the hadronic 
calibration as a function of the jet energy. (orig.) 


19473 (NIKHEF-H-93-11) A prototype presampler for the 
uranium-scintillator calorimeter in ZEUS. Grabosch,  H. 
(Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik); Holm, U.; Kammerlocher, H.; 
Kroeger, W.; Meyer, A. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 26p. (ZEUS-Note—93-059). Order Number DE94769258. 
Source: OSTI; NTIS. 

The energy loss due to the presence of inactive material posi- 
tioned in front of the ZEUS calorimeter prototype is studied for 
electrons and hadrons in the energy range 10-100 GeV. A method 
to recover the energy loss using a scintillator layer as a presampler 
is described. The combination of calorimeter and presampler is de- 
scribed. The combination of calorimeter and presampler signal 
gives a very good energy measurement even though the amount 
of inactive material is not exactly known. (orig.) 


19474 (PNL-SA-23094) Scintillating glass fiber neutron 
sensors: 3, Photon economy in scintillating fibers. Abel, K.H. 
(and others); Arthur, R.J.; Bliss, M. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9310261-6-Pt.3: SCIFI 93: workshop on scintillating fiber 
detectors, South Bend, IN (United States), 24-28 Oct 1993). Order 
Number DE94007475. Source: OSTI; NTIS; GPO Dep. 

In an optical detector such as those constructed from scintillating 
glass fibers, the photons represent information. This study of the 
flow of information in a system of devices using PNL glass fibers 
was undertaken in order to resolve the conflict between expected 
and observed peak heights. This work concentrates on the number 
of photons produced and the fraction of photons trapped. It is 
found that the number of photons produced in bulk samples of the 
standard glass is about one-third that expected, based on pub- 
lished values; there is evidence that, in fiberized glass, this may be 
as small as one-fifth the expected value. Additionally, the fraction 
of trapped photons is found to be about three-fourths that expected 
because the glass has a smaller refractive index and the cladding 
a larger refractive index than published values in the spectral re- 
gion of importance. These factors, taken together, are sufficient to 
resolve the conflict between the expected and observed peak 
heights. This analysis provides guidance for those who would use 
published materials properties to fabricate detectors in a new ge- 
ometry where the materials properties may have been changed by 
the fabrication process. 


19475 (PNL-SA-23096) Scintillating glass fiber neutron 
sensors: 2, Light transmission in scintillating fibers. Abel, K.H. 
(and others); Arthur, R.J.; Bliss, M. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-9310261-5-Pt.2: SCIFI 93: workshop on scintillating fiber 
detectors, South Bend, IN (United States), 24-28 Oct 1993). Order 
Number DE94007474. Source: OSTI; NTIS; GPO Dep. 

The capture and transmission of light from an event through a 
scintillating fiber is somewhat different than in conventional optical 
waveguide applications. A theoretical all-ray model that depends 
on surface and bulk loss factors is developed for this transmission. 
The capture fraction can be significantly greater than that predicted 
on the basis of meridional rays alone and the gross loss is nonex- 
ponential for short distances (less than or of the order of one 1/e 
distance). The latter phenomenon occurs because high-angle and 
skew rays are more rapidly attenuated than meridional rays. 


19476 (PTB-Ra-33) Measurement of the Pb-210 content of 
commercially available lead samples. Kromphorn,§ G. 
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Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Dec 1993. 33p. (in German). Order Number 
DE94765929. Source: OSTI; NTIS (US Sales Only); INIS. 

The method for the determination of the specific activity of a ref- 
erence material "*'°Pb in lead” is described, and it is shown how 
the specific activity of other samples is obtained by relative 
measurements. Proportional counters for the measurement of 6 ra- 
diation emitted in the decay of 2'°Pb and its daughters and Ge 
spectrometers for the measurement of photons (46.5 keV) are 
used. The lower limit of detection is of the order of 3 mBq g~' (1 
day measurement time) in the beta measurements and about 40 
mBq g~' in photon spectrometry (10 days measuring time). (orig// 
HP) 


19477 (SAND-94-0202) Development of an alanine dosime- 
ter for gamma dosimetry in mixed environments — Summary of 
research. Vehar, D.W. (Sandia National Labs., Albuquerque, NM 
(United States). Nuclear Facilities and Diagnostics Dept.); Griffin, 
P.J. Sandia National Labs., Albuquerque, NM (United States). Feb 
1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94011002. Source: OSTI; NTIS; INIS; GPO Dep. 

L-a-alanine, a nontoxic polycrystalline amino acid, has been in- 
vestigated for use in high-precision, high-level absorbed-dose 
measurements in mixed neutror/photon environments such as re- 
search and test reactors. The technique is based on the use of 
electron paramagnetic resonance spectroscopy to determine the 
extent of free radical production in a sample exposed to ionizing 
radiation, and has been successfully used for phate absorbed- 
dose measurements at levels exceeding 10° Gy with high 
measurement precision. Application of the technique to mixed envi- 
ronments requires knowledge of the energy-dependent response of 
the dosimeter for both photons and neutrons. Determination of the 
dosimeter response to photons is accomplished by irradiations in 
6°Co and bremsstrahlung sources and by calculations of energy- 
dependent photon kerma. Neutron response is determined by 
irradiations in conjunction with CaF2:Mn_ thermoluminescence 
dosimeters and by calculations of energy-dependent neutron 
kerma. Several neutron environments are used, including those 
provided by the Annular Core Research Reactor and Sandia 
Pulsed Reactor. 


19478 (UCRL-CR-116329) Streak tube photocathode devel- 
opment program: Phase 2, Final technical report. Lawrence 
Livermore National Lab., CA (United States); Intevac, Palo Alto, 
CA (United States). EO Sensors Div. 20 Nov 1993. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94009905. Source: OSTI; 
NTIS; GPO Dep. 

This report details the progress made toward developing a streak 
tube with greater than 1% quantum efficiency at a wavelength of 
1300 nm. The achieved performance is the result of approximately 
three years of effort. The goal of Phase 2 of this contract was to 
seal a working 1.3 um streak tube. This effort was focused in two 
areas. First there was a continuing effort to further develop and 
demonstrate the cathodes ability to meet the stated requirements. 
The second effort was aimed at solving the mechanical and pro- 
cess related problems related to sealing this cathode onto a EG&G 
streak tube. 


19479 (VTT-TIED—1425) Dual-purpose RTOF diffractometer 
facility at the ET-RR-1 reactor. Maayouf, R.M.A. (Atomic Energy 
Authority, Cairo (Egypt)); Hiisimaeki, P.E.; Antson, O.K.; Tiitta, A.T. 
Technical Research Centre of Finland, Espoo (Finland). Nov 1992. 
16p. Order Number DE94624720. Source: OSTI; NTIS; INIS. 
Some new features of an RTOF diffractometer facility, to be in- 
stalled at the ET-RR-1 reactor, are considered. The suggested 
facility will be a dual-purpose instrument. It can be used for high- 
resolution crystallography utilizing transmission diffraction technique 
and for strain measurements of technical components using a scat- 
tering geometry with a detector at 90 deg. (orig.). (30 refs., 1 fig.). 


19480 (VTT-TIED-1502) Multipurpose RTOF Fourier diffrac- 


tometer at the ET-RR-1 reactor. Maayouf, R.M.A. (Atomic Energy 
Authority, Cairo (Egypt)); Tiitta, A.T. Technical Research Centre of 
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Finland, Espoo (Finland). Sep 1993. 
DE94624721. Source: OSTI; NTIS; INIS. 

The present work represents a further study of the basic RTOF 
Fourier multipurpose diffractometer, to start with, at the ET-RR-1 
reactor. The functions of the suggested arrangement are thor- 
oughly discussed and the possibilities if its expansion are also 
assessed. The flexibility of the arrangement allows its further ex- 
pansion both for stress measurement at 90 deg. scattering angle 
with two detector banks at opposite sides of the incident beam and 
for operation in the transmission diffraction mode. (orig.). (19 refs., 
10 figs., 1 tab.). 


19p. Order Number 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 19432 


19481 (SAND-94-0367C) A critical examination of charge 
funneling and its impact on single-event upset in Si devices. 
Dodd, P.E.; Sexton, F.W.; Winokur, P.S. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940726-6: 31. annual international nuclear and space radi- 
ation effects conference, Tucson, AZ (United States), 18-22 Jul 
1994). Order Number DE94007868. Source: OSTI; NTIS; GPO 
Dep. 

Low-energy alpha particles emitted from packaging and high- 
energy heavy ions in space possess the capability of causing 
changes in memory state when incident on semiconductor memory 
cans and latch circuits. This phenomenon of single-event upset 
(SEU) is caused by collection of charge created as the particle 
travels through a sensitive volume of the device. As devices are 
continually down-sized, the corresponding decrease in amount of 
charge held on storage nodes increases device susceptibility to 
SEU. Solutions to harden devices to SEU require an in-depth un- 
derstanding of the basic mechanisms responsible for upset. Also, a 
detailed understanding of the charge-collection volume is critical for 
predicting on-orbit error rates. Previous work has revealed the for- 
mation of a field funnel in response to the particle strike. Analytical 
models that treat the funnel in a time-averaged sense have been 
developed, and have been reasonably successful at predicting total 
collected charge for particles with low linear energy transfer (LET). 
Sophisticated two- and three-dimensional simulations have been 
used to investigate the funneling process more rigorously; however, 
the interplay between the funnel and collection by drift and diffu- 
sion has remained somewhat obscure. In this paper, we present 
an examination of fundamental charge-collection mechanisms and 
the role of the funnel, using advanced three-dimensional drift- 
diffusion modeling. We then apply the insight gained to address 
radiation hardness issues in light of current technology trends. 


19482 (SAND-94-0382C) Enhanced charge trapping in 
bipolar spacer oxides during low-dose-rate irradiation. Fieet- 
wood, D.M. (Sandia National Labs., Albuquerque, NM (United 
States)); Reber, R.A. Jr.; Winokur, P.S.; Kosier, S.L.; Schrimpf, 
R.D.; Nowlin, R.N.; Pease, R.L.; DeLaus, M. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940726-7: 31. annual international nuclear and space radi- 
ation effects conference, Tucson, AZ (United States), 18-22 Jul 
1994). Order Number DE94007863. Source: OSTI; NTIS; GPO 
Dep. 

Thermally-stimulated-current and capacitance-voltage measure- 
ments reveal enhanced hole trapping in bipolar spacer-oxide 
capacitors irradiated at 0 V at low dose rates. Possible mechanisms 
and implications for bipolar low-rate response are discussed. 


19483 


(SAND-94-0448C) Role of burn-in during qualifica- 
tion testing. Shaneyfelt, M.R.; Fleetwood, D.M.; Schwank, J.R.; 
Meisenheimer, T.L.; Winokur, P.S. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 


ton, DC (United States). DOE Contract AC04-94AL85000. 
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(CONF-940726-8: 31. annual international nuclear and space radi- 
ation effects conference, Tucson, AZ (United States), 18-22 Jul 
1994). Order Number DE94007864. Source: OSTI; NTIS; GPO 
Dep. 

Significantly different radiation responses have been observed 
for both transistors and ICs with and without preirradiation burn-in. 
The hardness assurance implications of these results and possible 
changes to the MIL-STDs will be presented. 


19484 (SAND-94-0457C) Estimating low-dose rate irradia- 
tion response of MOSFETs. Khosropour, P. (Arizona Univ., 
Tucson, AZ (United States). Dept. of Electrical and Computer Engi- 
neering); Galloway, K.F.; Schrimpf, R.D.; Fleetwood, D.M.; Calvel, 
P. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Contract DNA 001-92-C-002 
Contract 393-550-986. (CONF-940726-3: 31. annual international 
nuclear and space radiation effects conference, Tucson, AZ 
(United States), 18-22 Jul 1994). Order Number DE94007292. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A simple method to estimate the threshold-voltage shift in MOS- 
FETs due to low-dose-rate ionizing irradiation based on 
MIL-STD-883D Method 1019.4 is demonstrated. The realm of ap- 
plicability of this approach is explored. 


19485 (SAND—94-0532C) Hardness variability in commer- 
cial and hardened technologies. Shaneyfelt, M.R.; Winokur, P.S.; 
Meisenheimer, T.L.; Sexton, F.W.; Roeske, S.B.; Knoll, M.G. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States);Defense 
Nuclear Agency, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940726-1: 31. annual international nu- 
clear and space radiation effects conference, Tucson, AZ (United 
States), 18-22 Jul 1994). Order Number DE94007270. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over the past 10 years, there have been a number of advances 
in methods to assess and assure the radiation hardness of micro- 
electronics in military and space applications. At the forefront of 
these is the Qualified Manufacturers List (QML) methodology, in 
which the hardness of product is “built-in” through statistical pro- 
cess control (SPC) of technology parameters relevant to the 
radiation response, test structure to integrated circuit (IC) correla- 
tions, and techniques for extrapolating laboratory test results to 
varying radiation scenarios. At the same time, there has been re- 
newed interest in the use of commercial technology — with its 
enhanced performance, reduced cost, and higher reliability — in mil- 
itary and space systems. In this paper, we initially demonstrate the 
application of QML techniques to assure and control the radiation 
response of hardened technologies. Through several examples, we 
demonstrate intra-die, wafer-to-wafer, and lot-to-lot variations in a 
hardened technology. We observe 10 to 30% variations in key 
technology parameters that result from variability in geometry, pro- 
cess, and design layout. Radiation-induced degradation is seen to 
mirror preirradiation characteristics. We then evaluate commercial 
technologies and report considerably higher variability in radiation 
hardness, i.e., variations by a factor of two to five. This variability is 
shown to arise from a lack of control of technology parameters rel- 
evant to the radiation response, which a commercial manufacturer 
has no interest in controlling in a normal process flow. 
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19486 (LBL-34446) Neutron transmutation doped natural 
and isotopically engineered germanium thermistors. Haller, 
E.E. (California Univ., Berkeley, CA (United States). Dept. of Mate- 
rials Science and Mineral Engineering); Itoh, K.M.; Beeman, J.W.; 
Hansen, W.L.; Ozhogin, V.l. Lawrence Berkeley Lab., CA (United 
States). Feb 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States);National Science Foundation, 





Washington, DC (United States). DOE Contract AC03-76SF00098. 
Contract W17605. (CONF-940391-5: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, HI 
(United States), 13-18 Mar 1994). Order Number DE94011342. 
Source: OSTI; NTIS; GPO Dep. 

We report on the development, fabrication and performance of a 
new class of thermal sensors for far infrared and millimeter wave 
detection. These devices consist of small single crystal samples of 
ultra-pure, natural or isotopically engineered germanium which 
have been doped by the neutron transmutation doping (NTD) tech- 
nique. The concentrations of the acceptor and donor dopants 
(Na,Np) can be accurately controlled with this technique. They de- 
pend on the thermal neutron fluence, the neutron absorption cross 
sections and the atomic fractions of 7°Ge (for the Ga acceptors) 
and 74Ge (for the As donors), respectively. The values of Ng and 
Np and their ratio result in a predictable resistivity of the Ge crys- 
tals down to temperatures of a few millikelvin. The excellent 
control of the resistivity down to very low temperatures, together 
with the development of ohmic contacts working at the lowest tem- 
peratures, allows the fabrication of high sensitivity bolometer arrays 
with over 100 pixels and highly uniform response. 


4406 Optical instrumentation 
Refer also to citation(s) 18027, 19934 


19487 (EGG-APO-10944) Four beam interferometer man- 
ual: Operating instructions for the INEL diffraction Moire 
interferometer. Deason, V.A. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Nov 1993. 53p. Sponsored by USDOE, Wash- 
ington, DC (United States);Department of Defense, Washington, 
DC (United States). DOE Contract AC07-761D01570. Order Num- 
ber DE94010772. Source: OSTI; NTIS; GPO Dep. 

Moire interferometry is an interferometric method for measuring 
changes of in-plane geometry. It is essentially insensitive to out-of- 
plane topography or changes in that topography. Changes in 
geometry are referenced to a particular moment in time when the 
moire’ sensor, a diffraction grating, was attached to the specimen. 
Distortions experienced by the specimen prior to that time are not 
directly detectable, although they may be inferred from specimen 
behavior or condition. In its most common form, moire interferome- 
try is not well suited to large (> 50 mm square), curved (< 300 
mm diameter) or high temperature (> 200 C) regions. However, 
various efforts have been made to handle each of these conditions. 
In general, the moire’ process is most straightforward for flat, 25 
mm diameter regions of coverage and room temperature. Much 
smaller or larger regions require more specialized optics, which 
can become very expensive. This report will discuss various 
aspects of moire interferometry. In particular, a new four beam (bi- 
axial) interferometer is described in detail. Issues involved in 
safety, assembly, calibration and use are fully explained. 


19488 (LBL-35305) Laser probing of interfaces. Shen, Y.R. 
(Lawrence Berkeley Lab., CA (United States)). Lawrence Berkeley 
Lab., CA (United States). Mar 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9311138-2: NOVEL laser sources and applications work- 
shop, San Jose, CA (United States), 12-13 Nov 1993). Order 
Number DE94011300. Source: OSTI; NTIS; GPO Dep. 

In the past decade, the possibility of using lasers to probe sur- 
faces and interfaces has attracted a great of attention. Such 
techniques have the advantages of being able to interrogate a sur- 
face or interface in a non-detrimental and remote sensing way. 
Optical second harmonic generation (SHG) and sum frequency 
generation (SFG) have turned out to be most effective and versa- 
tile. By symmetry, these second-order nonlinear optical processes 
are forbidden (under the electric dipole approximation) in media 
with an inversion center. They can therefore be highly surface spe- 
cific. They are also capable of probing with high spatial, temporal, 
and spectral resolutions, suitable for in-situ studies of surfaces in 
hostile environment, and applicable to all interfaces accessible by 
light. Indeed, they have been successful in finding applications to a 
large variety of surface and interfacial problems: probing adsorp- 
tion and desorption of molecules from surfaces, measuring average 
molecular orientation of adsorbates, monitoring surface symmetry 
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and surface phase transitions, conducting surface microscopy and 
surface spectroscopy, and many others. Here, we discuss a few 
examples to illustrate the power of the techniques. 


19489 (SAND-94-0577C) A multi-tiered wavefront sensor 
using binary optics. Neal, D.R. (Sandia National Labs., Albu- 
querque, NM (United States)); Warren, M.E.; Gruetzner, J.K.; 
Smith, T.G.; Rosenthal, R.R.; McKechnie, T.S. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940391—4: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, HI 
(United States), 13-18 Mar 1994). Order Number DE94010393. 
Source: OSTI; NTIS; GPO Dep. 

Wavefront sensors have been used to make measurements in 
fluid- dynamics and for closed loop control of adaptive optics. In 
most common Shack-Hartmann wavefront wavefront sensors, the 
light is broken up into series of rectangular or hexagonal apertures 
that divide the light into a series of focal spots. The position of 
these focal spots is used to determine the wavefront slopes over 
each subaperture. Using binary optics technology, we have devel- 
oped a hierarchical or fractal wavefront sensor that divides the 
subapertures up on a more optimal fashion. We have demon- 
strated this concept for up to four tiers and developed the 
wavefront reconstruction methods for both segmented adaptive op- 
tics and continous wavefront measurement. 


19490 (UCRL-CR-115295) Physics of vertically integrated 
waveguide photodetectors and amplifiers: Final report. Wright, 
E.M. (Univ. of Arizona, Tucson, AZ (United States). Optical Sci- 
ences Center). Lawrence Livermore National Lab., CA (United 
States); Arizona Univ., Tucson, AZ (United States). Optical Sci- 
ences Center. Nov 1993. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94010896. Source: OSTI; NTIS; GPO Dep. 

This report describes the efforts supported by LLNL under the 
Subcontract No. B239593 at the University of Arizona during the 
Fiscal Year 1992. A solid physical foundation has been developed 
for understanding the operation of vertically integrated photodetec- 
tors and amplifiers. This has been achieved through a combination 
of numerical simulation and development of simple coupled-mode 
theories. Coupled-mode theory has been used to elucidate the 
physics underlying the operation of vertically integrated photodetec- 
tors. In particular, the relation between the spatial transients 
observed in experiments and numerical simulations, and the non- 
power orthogonality of the underlying modes has been clarified. 
The coupled-mode theory has been extended to the case of cou- 
pled waveguide-amplifiers. 


19491 (UCRL-CR-115946) Final report: Optical design of 
1.15:1 relay lens NAO=0.245. Lawrence Livermore National Lab., 
CA (United States); Optical Research Associates, Pasadena, CA 
(United States). 28 Jan 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94010063. Source: OST!; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) needs a 1.15:1 
magnification relay lens that will image a CRT with fiber optics 
faceplate onto a CCD detector array. Optical Research Associates 
(ORA) designed a similar lens several years ago with a different 
magnification (2.5:1 see Reference 1). LLNL had the lens built, and 
it performed satisfactorily. Now a larger CCD is available, and 
LLNL needs this new design to have many features of the earlier 
form except for magnification. Some of these features include vir- 
tual telecentricity at both the input and output of the lens, high 
collection and transmission efficiency, low image distortion, and 
moderately high MTF modest spatial frequency in the image. A ref- 
erence in this report lists the complete set of requirements and 
goals for an intermediate magnification, and we repeat many of 
them in this report. LLNL has changed the magnification require- 
ment, because we found that the design could not meet some of 
the former mechanical constraints with the new goal. During the 
design process, we found that a lens based on previous form 
(double gauss derivative) was very sensitive to small errors of con- 
struction (such as element thickness and centering). We decided to 
try an alternate design that is less sensitive to these types of er- 
rors. We sent a summary of the alternative as well as the design 
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based on the older form to Tinsley Laboratories for review. Despite 
the lower sensitivity to errors of our revised design, Tinsley chose 
to build the older form. They thought the centering and thickness 
tolerances were all within their capability. Consequently, the design 
described in this report is a modification of the previous design. 


19492 (UCRL-JC—116505) Issues in the design and opti- 
mization of adaptive optics and laser guide stars for the Keck 
Telescopes. Max, C.E. (and others); Gavel, D.T.; Olivier, S.S. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940395—1: Astronomical tele- 
scopes and instrumentation for the 21st century, Kona Beach, Hl 
(United States), 13-18 Mar 1994). Order Number DE94009384. 
Source: OSTI; NTIS; GPO Dep. 

We discuss issues in optimizing the design of adaptive optics 
and laser guide star systems for the Keck Telescope. The initial tip- 
tilt system will use Keck’s chopping secondary mirror. We describe 
design constraints, choice of detector, and expected performance 
of this tip-tilt system as well as its sky coverage. The adaptive op- 
tics system is being optimized for wavelengths of |-2.2m. We are 
studying adaptive optics concepts which use a wavefront sensor 
with varying numbers of subapertures, so as to respond to chang- 
ing turbulence conditions. The goal is to be able to "gang together” 
groups of deformable mirror subapertures under software control, 
when conditions call for larger subapertures. We present perfor- 
mance predictions as a function of sky coverage and the number 
of deformable mirror degrees of freedom. We analyze the predicted 
brightness several candidate laser guide star systems, as a func- 
tion of laser power and pulse format. These predictions are used to 
examine the resulting Strehi as a function of observing wavelength 
and laser type. We discuss laser waste heat and thermal manage- 
ment issues, and conclude with an overview of instruments under 
design to take advantage of the Keck adaptive optics system. 


19493 (UCRL-JC—116931) High-sensitivity receiver for 
increasing multiplicity of measurement axes of Zygo’s Hetero- 
dyne interferometer. Beckwith, J.F. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404131-1: American Society for Precision Engineering 
(ASPE) conference, Tucson, AZ (United States), 6-8 Apr 1994). 
Order Number DE94009916. Source: OSTI; NTIS; GPO Dep. 

The number of measurement axes which can be simultaneously 
operated from a single laser source is limited by, among other fac- 
tors, the minimum optical power required at the electronic receiver 
which detects the interferometric phase of the recombined mea- 
surement and reference beams. A high-sensitivity receiver has 
been designed and operated which decreases this required mini- 
mum power by about a factor of twenty for the Zygo Heterodyne 
distance-measuring interferometer. The receiver utilizes a tuned 
front end and a low-noise DMOSFET for the first amplifier stage. 
The tuned circuit, however, reduces the maximum slew rate, but 
this can be easily traded off against the increased sensitivity while 
maintaining a net increase in their product. Both the input and 
output employ fiber optics for maximum noise immunity. The fiber- 
optic connectors and output signal are compatible with Zygo's VME 
measurement electronics. 
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Refer also to citation(s) 17834, 17841, 17918, 19028, 19296, 
19308, 19417, 19514, 19553, 19627 


19494 (ANL/FE-94-01) Measurement of alkali vapors in 
PFBC exhaust: Final report. Lee, S.H.D.; Swift, W.M. Argonne 
National Lab., IL (United States). Jan 1994. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94011326. Source: OSTI; NTIS; GPO 
Dep. 
Under the auspices of the US Department of Energy through 
Morgantown Energy Technology Center, laboratory-scale studies 
were conducted to develop a regenerable activated-bauxite adsor- 
bent (RABA) for use in an in situ regenerable activated-bauxite 
sorber alkali monitor (RABSAM). The RABSAM is a sampling 
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probe that does not require a high-temperature/high-pressure sam- 
pling line for reliable measurement of alkali vapor in the exhaust of 
pressurized fluidized-bed combustor (PFBC). The RABA can be 
generated from the commercial grade activated bauxite by deacti- 
vating (or reacting) clay impurities in activated bauxite with NaCl or 
LiCl vapor. Under the atmospheric deactivation process, however, 
only a partial deactivation of clay impurities is achieved, probably 
due to limited access of NaCl or LiCl vapor into micropores of acti- 
vated bauxite. Because LiCl vapor chemically reacts with alumina 
substrate of activated bauxite, resulting in pore enlargement, loss 
of pore surface area, and a decrease in the subsequent NaCl- 
vapor sorption capacity of the RABA, NaCl is a more suitable 
deactivation agent than LiCl vapor. In a simulated PFBC exhaust 
environment, the RABA behaves similarly to fresh activated bauxite 
in capturing NaCl vapor from the simulated PFBC exhaust. Based 
on results of this work, we recommend generating chemically and 
thermally stable RABA by deactivating clay impurities of commer- 
cial grade activated bauxite with NaCl or KCI vapor under 
simulated PFBC exhaust environment, that is, high-temperature, 
high-pressure, and high concentrations of NaCl or KCl vapor in 
simulated PFBC exhaust compositions. 


19495 (DOE/MC/29119-3667) Innovative directional and 
position specific sampling technique: Phase 2, Final report, 
[July 28, 1992—February 15, 1994]. Hutzel, W.J.; Hill, J.L. Ill; Fos- 
ter, E.L. UTD, Inc., Newington, VA (United States). Jan 1994. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29119. Order Number DE94004083. Source: 
OSTI; NTIS; INIS; GPO Dep. 

UTD, Incorporated has developed a unique real-time, in-situ PO- 
sition LOcation (POLO) device which will directly enhance the 
Department of Energy's Environmental Restoration and Waste 
Management Program through improvements to finding contamina- 
tion, identifying extent of contamination, remediating, and finally 
monitoring sites. POLO is smaller than existing technology and is 
unaffected by the presence of steel and other magnetic materials. 
The size of the device offers for the first time, the possibility to ac- 
curately determine the location of a penetrometer. It will be usable, 
in its present form, to map the position of a sampling device as that 
device is inserted into the ground. A three phase program was pro- 
posed to DOE to take the POLO System through the three levels 
of maturity prior to commercialization. Phase 1 included the design 
and testing of individual components of the device and met or ex- 
ceeded success criteria. Phase 2 has included laboratory-scale 
tracking experiments of the integrated POLO System that have met 
or exceeded the success criterion as well. The success criterion is 
to demonstrate path tracking accuracy with a total error of less than 
0.50% of the distance traveled for distances less than 70 meters. 
In Phase 3 we will develop and test a full-scale POLO System and 
conclude with a field demonstration. The goal of the Phase 3 effort 
is to achieve the same 0.50% accuracy or better with respect to 
the distance traveled for distances less than 70 meters in the field 
as was demonstrated in laboratory tests in the earlier phases. The 
final report details the design of a realistic laboratory-scale pen- 
etrometer path and describes the POLO tracking experiments that 
were conducted. Plans for demonstrations as well as commercial- 
ization and technology transfer with DOE field sites are described, 
highlighting the expected smooth transition to full-scale production. 


19496 (ORNL/FTR-4912) High-resolution imaging using Z- 
contrast Scanning Transmission Electron Microscopy: Foreign 
trip report, February 19-25, 1994. Pennycook, S.J. Oak Ridge 
National Lab., TN (United States). 11 Mar 1994. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94008510. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The purpose of the trip was to attend and present an invited talk 
at the International Symposium on High-Voltage and High- 
Resolution Electron Microscopy — Achievements and Future 
Developments held at the Max-Planck Institut for Metal Physics, 
Stuttgart, Germany, February 21-24, 1994. 


19497 Portable high precision pressure transducer system. 
Piper, T.C.; Morgan, J.P.; Marchant, N.J.; Bolton, S.M. To Dept. of 
Energy. [1992]. Filed date 14 Apr 1992. U.S. Patent Application 7- 
868,149. 16p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC07-841D12435. 
DE94010137. Source: OSTI; NTIS; GPO Dep. 

A high precision pressure transducer system for checking the re- 
liability of a second pressure transducer system used to monitor 
the level of a fluid confined in a holding tank. Since the response 
of the pressure transducer is temperature sensitive, it is continually 
housed in an battery powered oven which is configured to provide 
a temperature stable environment at specified temperature for an 
extended period of time. Further, a high precision temperature 
stabilized oscillator and counter are coupled to a single board com- 
puter to accurately determine the pressure transducer oscillation 
frequency and convert it to an applied pressure. All of the compo- 
nents are powered by the batteries which during periods of 
availability of line power are charged by an on board battery 
charger. The pressure readings outputs are transmitted to a line 
printer and a vacuum florescent display. 


Order Number 
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19498 (DOE/DP-0122T) Overview of the Defense Programs 
Research and Technology Development Program for fiscal 
year 1993: Appendix Il research laboratories and facilities. 
Sandia National Labs., Albuquerque, NM (United States); Los 
Alamos National Lab., NM (United States); Lawrence Livermore 
National Lab., CA (United States). 30 Sep 1993. 47p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000 ; W-7405-ENG-36 ; W-7405-ENG-48. Order Number 
DE94010323. Source: OSTI; NTIS; GPO Dep. 

This document contains summaries of the research facilities that 
support the Defense Programs Research and Technology Develop- 
ment Program for FY 1993. The nine program elements are 
aggregated into three program clusters as follows: (1) Advanced 
materials sciences and technologies; chemistry and materials, ex- 
plosives, special nuclear materials (SNM), and tritium. (2) Design 
sciences and advanced computation; physics, conceptual design 
and assessment, and computation and modeling. (3) Advanced 
manufacturing technologies and capabilities; system engineering 
science and technology, and electronics, photonics, sensors, and 
mechanical components. Section | gives a brief summary of 23 
major defense program (DP) research and technology facilities and 
shows how these major facilities are organized by program ele- 
ments. Section Il gives a more detailed breakdown of the over 200 
research and technology facilities being used at the Laboratories to 
support the Defense Programs mission. 


19499 (DOE/METC—94/1003) US Department of Energy’s 
weapons complex scrap metal inventory: Research report. 
Duda, J.R. USDOE Morgantown Energy Technology Center, WV 
(United States). Jul 1993. 89p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94000085. Source: 
OSTI; NTIS; GPO Dep. 

Two tasks comprise the thrust of this contracted effort. Task 1 is 
the development of a Source List and is based on determining a 
list of public documents pertaining to contaminated/uncontaminated 
scrap metals, equipment, and other materials of value, were they 
not contaminated or could they be decontaminated. Task 2 is to de- 
velop an inventory of such materials from the Task 1 list of public 
documentation. In more detail, the Task 2 Inventory Report is based 
upon fulfillment of the following requirement to prepare and submit 
an Inventory Report based on the information obtained in the 
Source List. The Inventory Report shall define the type, quantity, 
and location of used equipment, scrap metal, and other materials 
existing within DOE’s system. The Inventory Report shall list: the 
site where the equipment, scrap metal, or other material resides; 
the type and size of equipment; the type and volume and/or weight 
of scrap metal or other material; its source; the type and level of 
contamination; its accessibility; the current annual rate of genera- 
tion; and the projected annual rate of generation of the material. 


19500 (SAND-94-0748C) Use of comprehensive NEPA doc- 
uments to reduce program risk. Wolff, T.A. (Sandia National 


Labs., Albuquerque, NM (United States)); Hansen, R.P. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940650—1: 10. annual confer- 
ence and exposition of the National Association of Environmental 
Professionals: global strategies for environmental issues, New Or- 
leans, LA (United States), 12-15 Jun 1994). Order Number 
DE94010077. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories operates DOE’s Kauai Test Facility 
(KTF) on the western coast of the Hawaiian island of Kauai. In July 
1992, DOE approved a comprehensive Environmental Assessment 
(EA) covering ongoing and future rocket launches of experimental 
payloads. The KTF EA fulfilled two basic objectives: Consideration 
of environmental values early in the planning and decision making 
process; and public disclosure. These objectives can also be 
considered to be benefits of preparing comprehensive NEPA docu- 
ments. However, proponents of an action are not as dedicated to 
these twin NEPA objectives as they are motivated by NEPA's 
ability to reduce program risks. Once the KTF environmental as- 
sessment was underway, it was apparent that reducing risks to the 
program, budget, and schedule was the main incentive for suc- 
cessful completion of the EA. The comprehensive or “omnibus” 
environmental assessment prepared for the KTF is a de facto “de- 
tailed statement,” and it is also a good example of a “mitigated 
FONSI,” i.e., mitigation measures are essential to render some po- 
tential impacts not significant. Because the KTF EA is a broad 
scope, umbrella-like, site-wide assessment, it “bounds” the impacts 
of continuing and proposed future actions. The successful comple- 
tion of this document eliminated the need to review, document, and 
gain approval individually for numerous related actions. Also, be- 
cause it supported a Finding of No Significant Impact (FONSI) after 
identifying appropriate mitigation, it also eliminated the need for an 
environmental impact statement (EIS). This paper discusses seven 
specific ways in which the KTF EA reduced program risks and sup- 
ported budget and schedule objectives. 


19501 (UCRL-JC—115251) Ground-penetrating radar for 
buried mine detection. Sargis, P.D.; Lee, F.D.; Fulkerson, E.S.; 
McKinley, B.J.; Aimonetti, W.D. Lawrence Livermore National Lab., 
CA (United States). Apr 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940449-6: Society of Photo-Optical Instrumentation Engi- 
neers conference on intelligent information systems, Orlando, FL 
(United States), 4-8 Apr 1994). Order Number DE94009912. 
Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) is developing an 
ultra-wideband, side-looking, ground-penetrating impulse radar sys- 
tem that can be mounted on an airborne platform for the purpose 
of locating buried mines. The radar system is presently mounted 
on an 18-meter boom. The authors have successfully imaged a 
minefield located at the Nevada Test Site. The minefield consists of 
real and surrogate mines of various materials and sizes placed in 
natural vegetation. Some areas have been cleared for 
non-cluttered studies. A technical description of the system is pre- 
sented, describing the wideband antennas, the video pulser, the 
receiver hardware, and the data acquisition system. The receiver 
and data acquisition hardware are off-the-shelf components. The 
data was processed using LLNL-developed image reconstruction 
software, and has been registered against the ground truth data. 
Images showing clearly visible mines, surface reference markers, 
and ground clutter are presented. 


19502 (UCRL-JC—115914) Development of intelligent simu- 
lations at LLNL. Cunningham, C.T. Lawrence Livermore National 
Lab., CA (United States). Mar 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9405125-1: 4. conference on computer generated forces 
and behavioral representation, Orlando, FL (United States), 4-6 
May 1994). Order Number DE94010067. Source: OSTI; NTIS; 
GPO Dep. 

The Virtual Commander Project (VCom) is developing a capabil- 
ity for semiautomated optimal control of simulation entities. 
Properties of our control paradigm are goal-directed planning, hier- 
archical plan generation, automated fault detection, adaptive plan 
repair, and optimized cooperation and coordination among units, in 
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addition to more conventional rule-driven behaviors. VCom has 
been applied to planning armor engagements at the battalion level 
and below. We are currently investigating movement-to-contact and 
fire-and-movement maneuvers. These capabilities will be demon- 
strated in April in conjunction with the Joint Conflict Model (JCM) a 
large, entity-level, constructive combat simulation. Both simulations 
have been developed to interoperate in a distributed computing en- 
vironment using Distributed Interactive Simulation (DIS) protocols. 
Prototype applications have been demonstrated in other civilian 
and military contexts. A focus of our current work is the rapid pro- 
totyping of such applications. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 19111, 19582 


19503 Explosive laser light initiation of propellants. Piltch, 
M.S. To Dept. of Energy. 1992. Filed date 27 Mar 1992. U.S. 
Patent Application 7-858,457. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94010170. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an improved initiator for artillery 
shell using an explosively generated laser light to uniformly initiate 
the propellent. A small quantity of a high explosive, when deto- 
nated, creates a high pressure and temperature, causing the 
surrounding noble gas to fluoresce. This fluorescence is directed 
into a lasing material, which lases, and directs laser light into a 
cavity in the propellant, uniformly initiating the propellant. 


19504 (SAND-92-2016C) Thin-film methods for examining 
the decomposition chemistry of explosives. Erickson, K.L.; 
Trott, W.M.; Reniund, A.M. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-930713-33: 10. detonation symposium, Boston, MA 
(United States), 12-16 Jul 1993). Order Number DE94003097. 
Source: OSTI; NTIS; GPO Dep. 

Experimental techniques using thin-film samples and infrared 
spectroscopy have been developed to examine  thermally- 
induced condensed-phase decomposition chemistry of explosives. 
Experiments with nitrocellulose (NC) and 1,3,5-triamino-2,4,6- 
trinitrobenzene (TATB) were done to examine the effects of 
confining the decomposition proucts so that intimate contact was 
maintained with the remaining explosive during isothermal decom- 
position at temperatures below those of the respective DTA 
exotherms. The NC experiments showed that substantial NC 
decomposition occurred at 150C and confinement of the decompo- 
sition products influenced the decomposition reactions. Some of 
the mechanisms and reaction rates with confined samples 
compared favorably with published mechanisms and rates from un- 
confined samples, while other mechanisms and reaction rates 
differed. The TATB experiments showed that significant TATB 
degradation occurred at temperatures as low as 210C, and sub- 
stantial degradation occurred within 24 hours at 250C which is 
about 80C below the temperature of the DTA exotherm for TATB. 


19505 


(SAND-93-2732C) Characterization of energetic 
devices for thermal! battery applications by high-speed pho- 
tography. Dosser, L.R. (EG and G Mound Applied Technologies, 
Miamisburg, OH (United States)); Guidotti, R. Sandia National 
Labs., Albuquerque, NM (United States); EG and G Mound Applied 
Technologies, Miamisburg, OH (United States). [1993]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC04-94AL85000 AC04-88DP43495. (CONF-940670-1: 36. 
power sources conference, Cherry Hill, NJ (United States), 6-9 Jun 
1994). Order Number DE94010076. Source: OSTI; NTIS; GPO 
Dep. 

High-speed photography at rates of up to 20,000 images per 
second was used to measure these properties in thermal battery 
igniters and also the ignition of thermal battery itself. By synchro- 
nizing a copper vapor laser to the high-speed camera, 
laser-illuminated images recorded details of the performance of a 
component. Output characteristics of several types of hermetically- 
sealed igniters using a TiHx/KCIO, pyrotechnic blend were 
measured as a function of the particle size of the pyrotechnic fuel 
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and the closure disc thickness. The igniters were filmed under both 
ambient (i.e., unconfined) and confined conditions. Recently, the 
function of the igniter in a cut-away section of a "mock” thermal 
battery has been filmed. Partial details of these films are discussed 
in this paper, and selected examples of the films will be displayed 
via video tape during the presentation of the paper. 


19506 (SAND-93-3919) Plane Shock Generator Explosive 
Lens: Shock characterization of 4340 and PH13-8Mo steels, 
C360 brass and PZT 65/35 ferro-electric ceramic. Weirick, L.J. 
Sandia National Labs., Albuquerque, NM (United States). Mar 
1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94009254. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is currently involved in the opti- 
mization of a Plane Shock Generator Explosive Lens (PSGEL). 
The PSGEL component consists of a detonator, explosive, brass 
cone and tamper housing. The purpose of the PSGEL component 
is to transmit a plane shock wave through the 4340 steel bulkhead 
(wave separator) which has a ferro-electric (PZT)ceramic disk at- 
tached to the opposite surface of the steel bulkhead. The planar 
shock wave depolarizes the PZT 65/35 ferro-electric ceramic to 
produce an electrical output. One aspect of the optimization pro- 
gram involves the possible replacement of 4340 steel with 
PH13-8Mo steel for the bulkhead. These materials, as well as the 
PZT 65/35 ferro-electric ceramic and the brass for the cone, 
required the stock characterization with respect to Hugoniot param- 
eters. The work presented here gives the shock Hugoniot values 
for these four materials and documents their measurements. 


19507 (SAND-94-1224C) The thermochemistry and reac- 
tion mechanisms in the decomposition of energetic materials. 
Melius, C.F. Sandia National Labs., Livermore, CA (United States). 
[1994]. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9405136—1: 
1994 joint USA-Russia energetic material technology symposium, 
Livermore, CA (United States), 18-25 May 1994). Order Number 
DE94011420. Source: OSTI; NTIS; GPO Dep. 

The chemical processes involved in the decomposition of ener- 
getic materials have been investigated theoretically using quantum 
chemical methods to determine the thermochemistry and reaction 
pathways. The Bond-Additivity-Corrected Molier-Plesset 4th order 
perturbation theory method (BAC-MP4) has been used to deter- 
mine heats of formation and free energies of reaction intermediates 
of decomposition. In addition, the BAC-MP4 method has been 
used to determine action pathways involving these intermediates. A 
theoretical method for calculating solvation energies has been de- 
veloped to treat the non-idealities of high pressure and the 
condensed phase. The resulting chemical processes involving de- 
composition and ignition are presented for nitrate compounds, 
nitramines, and nitromethane. 


19508 (UCRL-JC—114201-Rev.1) The ignition temperature of 
solid explosives with the boundary temperature increasing at 
a constant rate: Revision 1. Creighton, J.R. Lawrence Livermore 
National Lab., CA (United States). Mar 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940711-13-Rev.1: 25. international symposium 
on combustion, Irvine, CA (United States), 31 Jul - 5 aug 1994). 
Order Number DE94012237. Source: OSTI; NTIS; GPO Dep. 

Goal was to determine variation of ignition temperature with 
heating rate for some common explosives. Numerical calculations 
for HMX and TATB are in agreement with experiment. Numerical 
results also fit a simple curve (single Arrhenius reaction). A simple 
modification to the One-Dimensional Time to Explosion (ODTE) 
method would provide data matching the boundary conditions of 


this paper. A mathematical model is derived to explain this fitting 
function. 


19509 (UCRL-JC—115690) Mixing in explosions. Kuhl, A.L. 
Lawrence Livermore National Lab., El Segundo, CA (United 
States). Dec 1993. 36p. Sponsored by USDOE, Washington, DC 
(United States);Defense Nuclear Agency, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. IACRO 93-824. (CONF- 
931265-1: Russian Academy of Sciences technical meeting, 
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Moscow (Russian Federation), 1-3 Dec 1993). Order Number 
DE94010068. Source: OSTI; NTIS; GPO Dep. 

Explosions always contain embedded turbulent mixing regions, 
for example: boundary layers, shear layers, wall jets, and unstable 
interfaces. Described here is one particular example of the latter, 
namely, the turbulent mixing occurring in the fireball of an HE- 
driven blast wave. The evolution of the turbulent mixing was 
studied via two-dimensional numerical simulations of the convec- 
tive mixing processes on an adaptive mesh. Vorticity was 
generated on the fireball interface by baroclinic effects. The inter- 
face was unstable, and rapidly evolved into a turbulent mixing 
layer. Four phases of mixing were observed: (1) a strong biast 
wave phase; (2) and implosion phase; (3) a reshocking phase; and 
(4) an asymptotic mixing phase. The flowfield was azimuthally av- 
eraged to evaluate the mean and r.m.s. fluctuation profiles across 
the mixing layer. The vorticity decayed due to a cascade process. 
This caused the corresponding enstrophy parameter to increase 
linearly with time — in agreement with homogeneous turbulence 
calculations of G.K. Batchelor. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 17991, 18250, 19017, 19896, 20475, 20569 


19510 (SAND-—91-8010/1) The history of NATO TNF policy: 
The role of studies, analysis and exercises conference pro- 
ceedings: Volume 1, Introduction and summary. Rinne, R.L. 
(ed.). Sandia National Labs., Livermore, CA (United States). Feb 
1994. 70p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DR00789. (CONF-9009546—Vol.1: History 
of NATO TNF policy: the role of studies, analysis and exercises 
conference, Livermore, CA (United States), 12-14 Sep 1990). Or- 
der Number DE94008232. Source: OSTI; NTIS; GPO Dep. 

This conference was organized to study and analyze the role of 
simulation, analysis, modeling, and exercises in the history of 
NATO policy. The premise was not that the results of past studies 
will apply to future policy, but rather that understanding what influ- 
enced the decision process:— and how — would be of value. The 
structure of the conference was built around discussion panels. 
The panels were augmented by a series of papers and presenta- 
tions focusing on particular TNF events, issues, studies or 
exercise. The conference proceedings consist of three volumes. 
This volume, Volume 1, contains the conference introduction, 
agenda, biographical sketches of principal participants, and analyti- 
cal summary of the presentations and discussion panels. Volume 2 
contains a short introduction and the papers and presentations 
from the conference. Volume 3 contains selected papers by Brig. 
Gen. Robert C. Richardson Ill (Ret.). 


19511 (SAND-94-0695C) Software Use Control. Trussell, 
F.G. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-94041 13-1: 
Nuclear weapons complex software quality assurance forum, Liver- 
more, CA (United States), 18-20 Apr 1994). Order Number 
DE94008429. Source: OSTI; NTIS; GPO Dep. 

The topic of this technical presentation is Use Control Software. 
The nuclear weapon software design community is being subjected 
to many surety forces that are stretching the envelope of their de- 
signs. Given that software is a critical part of the use control 
system design, we must work to limit the errors of the software de- 
velopment process. The objective of this paper is to discuss a 
methodology that the author, as a member of the Security and Use 
Control Assessment Department, is working on. This is the first in- 
troduction of the proposed methodology. Software that is a part of 
any use contro] system, subsystem, device, or component is criti- 
cal to the operation of that apparatus. The software is expected to 
meet the criteria of modern software quality. In a use control 
application, meeting the normal quality standards is short of the ex- 
pectations in meeting the use control obligations. The NWC 
community expects the use control features of a nuclear weapon to 
provide assurance that the weapon is protected from unauthorized 
nuclear detonation. The methodology that the author is proposing 
will provide a focused scrutiny to software that is used in the 
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hardware of use control systems, subsystems, devices, and compo- 
nents. The methodology proposes further scrutiny of the structure 
of the software, memory, variables, storage, and control features. 


19512 (UCRL-JC—114882) Nuclear explosives testing readi- 
ness evaluation. Valk, T.C. Los Alamos National Lab., NM (United 
States). Sep 1993. 139p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9309365- 
1: Testing readiness briefing to Department of Energy (DOE) 
Officials, Las Vegas, NV (United States), 14 Sep 1993). Order 
Number DE94009920. Source: OST!; NTIS; GPO Dep. 

This readiness evaluation considers hole selection and charac- 
terization, verification, containment issues, nuclear explosive safety 
studies, test authorities, event operations planning, canister-rack 
preparation, site preparation, diagnostic equipment setup, device 
assembly facilities and processes, device delivery and insertion, 
emplacement, stemming, control room activities, readiness briefing, 
arming and firing, test execution, emergency response and reentry, 
and post event analysis to include device diagnostics, nuclear 
chemistry, and containment. This survey concludes that the LLNL 
program and its supporting contractors could execute an event 
within six months of notification, and a second event within the 
following six months, given the NET group's evaluation and the fol- 
lowing three restraints: (1) FY94 (and subsequent year) funding is 
essentially constant with FY93, (2) Preliminary work for the initial 
event is completed to the historical sic months status, (3) Critical 
personnel, currently working in dual use technologies, would be re- 
callable as needed. 


19513 (UCRL-LR-115294) Detonator cable initiation sys- 
tem safety investigation: Consequences of energizing the 
detonator and actuator cables. Osher, J.; Chau, H.; Von Holle, 
W. Lawrence Livermore National Lab., CA (United States). 
Mar 1994. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94010364. Source: OSTI; NTIS; GPO Dep. 

This study was performed to explore and assess the worst-case 
response of a W89-type weapons system, damaged so as to ex- 
pose detonator and/or detonator safing strong link (DSSL) cables 
to the most extreme, credible lightning-discharge, environment. The 
test program used extremely high-current-level, fast-rise-time (1- to 
2-us) discharges to simulate lightning strikes to either the exposed 
detonator or DSSL cables. Discharges with peak currents above 
700 kA were required to explode test sections of detonator cable 
and launch a flyer fast enough potentially to detonate weapon high 
explosive (HE). Detonator-safing-strong-link (DSSL) cables were 
exploded in direct contact with hot LX-17 and Ultrafine TATB 
(UFTATB). At maximum charging voltage, the discharge system as- 
sociated with the HE firing chamber exploded the cables at more 
than 600-kA peak current; however, neither LX-17 nor UFTATB 
detonated at 250°C. Tests showed that intense surface are dis- 
charges of more than 700 kA/cm in width across the surface of hot 
UFTATB [generally the more sensitive of the two insensitive high 
explosives (IHE)] could not initiate this hot IHE. As an extension to 
this study, we applied the same technique to test sections of the 
much-narrower but thicker-cover-layer W87 detonator cable. These 
tests were performed at the same initial stored electrical energy as 
that used for the W89 study. Because of the narrower cable con- 
ductor in the W87 cables, discharges greater than 550-kA peak 
current were sufficient to explode the cable and launch a fast flyer. 
in summary, we found that lightning strikes to exposed DSSL ca- 
bles cannot directly detonate LX-17 or UFTATB even at high 
temperatures, and they pose no HE safety threat. 
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19514 Ballistic impulse gauge. Ault, S.K. To Dept. of Energy. 
1992. Filed date 31 Mar 1992. U.S. Patent Application 7-860,964. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010165. Source: 
OSTI; NTIS; GPO Dep. 
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This invention is comprised of a gauge for detecting the impulse 
generated in sample materials by X-rays or other impulse produc- 
ing mechanisms which utilizes a pair of flat annular springs to 
support a plunger relative to a housing which may itself be sup- 
ported by a pair of flat annular springs in a second housing. The 
plunger has a mounting plate mounted on one end and at the 
other, a position or velocity transducer is mounted. The annular 
springs consist of an outer ring and an inner ring with at least three 
arcuate members connecting the outer within the inner ring. 


19515 (UCRL-—52000-94-3) Energy & Technology Review, 
March 1994. Quirk, W.J.; Canada, J.; de Vore, L.; Gleason, K.; 
Kirvel, R.D.; Kroopnick, H.; McElroy, L.; Van Dyke, P. (eds.). 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010367. Source: 
OSTI; NTIS; GPO Dep. 

This monthly report of research activities at Lawrence Livermore 
Laboratory highlights three different research programs. First, the 
Forensic Science Center supports a broad range of analytical tech- 
niques that focus on detecting and analyzing chemical, biological, 
and nuclear species. Analyses are useful in the areas of nonprolif- 
eration, counterterrorism, and law enforcement. Second, starting in 
1977, the laboratory initiated a series of studies to understand a 
high incidence of melanoma among employees. Continued study 
shows that mortality from this disease has decreased from the lev- 
els seen in the 1980's. Third, to help coordinate the laboratory’s 
diverse research projects that can provide better healthcare tools 
to the public, the lab is creating the new Center for Healthcare 
Technologies. 


19516 (UCRL-ID-117149) Continental seismic events ob- 
served by the MPL vertical DIFAR array. Harris, D.B. (Lawrence 
Livermore National Lab., CA (United States)); D’Spain, G. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010833. Source: 
OSTI; NTIS; GPO Dep. 

The vertical DIFAR array, an underwater acoustic sensor system, 
deployed by the Marine Physical Laboratory (MPL) was in place 
over the continental shelf off of Southern California and recorded 
the HUNTERS TROPHY nuclear test and nearly a score of after- 
shocks of the Landers/Big Bear earthquakes. Data from this array 
raise the possibility that detection thresholds for continental events 
may be significantly lower for arrays over the continental shelf than 
for arrays in the deep ocean basins. Offshore stations could be 
used to fill gaps in land-based seismic networks for monitoring the 
NPT and a CTBT, especially for monitoring fion-cooperating na- 
tions with large coastlines. This preliminary report provides an 
analysis of the HUNTERS TROPHY observation as weil as one of 
the Landers aftershocks. The analysis suggests detection thresh- 
olds for vertical hydrophone arrays below mb 3.0 at ranges 
between 3 and 4 degrees, and below mb 4.4 out to 6 degrees. 
This report also describes two signal processing techniques that 
enhance the detection potential of short vertical arrays. These 
methods are deterministic null steering to suppress horizontally 
propagating ambient ocean noise, and matched field processing for 
vertically-incident acoustic fields. The latter technique is ideally 
suited for acoustic fields derived from incident seismic waves, and 
may be viewed as a “synthetic aperture” approach to increase the 
effective aperture of the array. 


4505 Strategic Defense Initiative 


19517 (UCRL-JC—114854) Toward a defense-dominated 
world. Wood, L. Lawrence Livermore National Lab., CA (United 
States). Aug 1993. 21p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9308168-5: Inter- 
national seminar on planetary emergencies, Erice (Italy), 19-24 
Aug 1993). Order Number DE94010056. Source: OSTI; NTIS; 
GPO Dep. 

Maintaining the large-scale peace in a defense-dominated world 
necessarily will require not only passive but also active defenses 
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against large-scale aggression that are technically feasible, practi- 
cal and easy to employ — and robust against perversion into 
support of aggression. Such peace maintenance tool-sets will fea- 
ture means for effectively rebuking aggression as well as providing 
timely and very widely available seaming of aggression underway 
anywhere. This report discusses the technology base which 
currently exists to provide world-wide, high-quality imagery at mod- 
erate (5-10 meter) spatial resolution or imagery of 1% of the 
Earth’s land surface at high (< 1 meter) resolution no less 
frequently than daily, at a total cost of the order of $1 B, with oper- 
ational capability in the later '90s. Such systems could provide 
timely warning of aggressive actions anywhere. Similarly, space- 
based means of defeating aggression conducted with even quite 
short-range ballistic missiles anywhere in the world could be 
brought into existence by the end of the '90s for a total cost of 
about $10 B, and small high-altitude, long flight-duration robotic air- 
craft carrying high-performance sensors and interceptor missilery 
could provide both seaming and active defenses against attacks 
conducted with very short range ballistic missiles, as well as at- 
tacks launched with air-breathing threats such as bombers and 
cruise missiles, for a cost per defended area of the order of $10/ 
km?. It appears that all of the associated sensors can find apt 
dual-use as high-performance systems for monitoring physical as- 
pects of the human environment. 


54 ENVIRONMENTAL SCIENCES 


Refer also to citation(s) 18001, 18061, 18093, 18095, 18097, 
18100, 18112, 18117, 18118, 18123, 18132, 18133, 18142, 18152, 
18165, 18179, 18232, 20595 


19518 (DOE/FTR-94001627) Travel to Austria for sympo- 
sium on chlorinated dioxins and related compounds: Foreign 
trip report, September 18-25, 1993. Tan, Yulin L. USDOE Envi- 
ronmental Measurements Lab., New York, NY (United States). 22 
Oct 1993. 3p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94001627. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Purpose of this trip, besides attending the 13th international 
symposium on the title subject, was to present a paper on re- 
search on polychlorinated dibenzo-p-dioxins and dibenzofurans. 


5401 Environmental Sciences, Atmospheric 


Refer also to citation(s) 17772, 17870, 17871, 17874, 17879, 
17881, 18176, 18186, 18187, 18192, 18250, 18314, 18421, 18431, 
18442, 18443, 18444, 18453, 18466, 18467, 18558, 18629, 18923, 
18945, 18962, 18964, 18987, 19169, 19596, 19670, 19788, 19789, 
19790, 19792, 19793, 19794, 19795, 19796, 19808, 19844, 19913, 
19921, 20544, 20545, 20557 


19519 (AAA-LIEKKI-L93-1, pp. 451-471) Emissions of 
organic chloro-compounds in combustion. Vesterinen, R. (Tech- 
nical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab.). Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1993. Projects 
KTM-LIEKKI 2-11; 2-23. In LIEKK! Combustion Research Program: 
Technical Review 1988-1992. 1004p. Order Number DE94763298. 
Source: OSTI; NTIS. 

Research possibilities of studying organic halogen compounds in 
Finland were explored. The part based on previous studies, as re- 
ported in literature, has investigated the formation of polychlorinated 
dibenzo-p-dioxins and furans (PCDD and PCDF) in combustion, 
and the combustion parameters influencing PCDD and PCDF for- 
mation. The formation of PCDD/F compounds is considered to 
occur in post furnace parts at the temperatures of about 300 deg 
C. Copper acts as a catalyst in this reaction, which is called the 
Deacon process. The co-combustion tests of coal and bark were 
performed in a 150 MW circulating fluidized bed boiler. In addition 
to normal flue gas emissions, emissions of organo-chloro com- 
pounds were studied. PCDD/F concentrations were less than 0.01 
ng/m®, in all tests. Even the PCDD/F concentration in the fly ash 
separated with the electrostatic precipitator was as low as 0.031 - 
0.157 pg/g (I-TEF). The results were analyzed by a multivariate 





analysis (PCA and PLS). Polychloro phenols and benzenes were 
found to increase the formation of PCDD/Fs. The copper content of 
fly ash, also, had an increasing effect on PCDD/F concentration. 


19520 (AAA-LIEKKI-L93-1, pp. 495-508) Determination of 
heavy metal species at high temperatures. Larjava, K. (Techni- 
cal Research Centre of Finland, Espoo (Finland). Lab. of Heating 
and Ventilation). Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1993. Project KTM-LIEKKI 2-14. In 
LIEKKI Combustion Research Program: Technical Review 1988- 
1992. 1004p. Order Number DE94763298. Source: OSTI; NTIS. 
The need to understand the behavior of heavy metals in high 
temperature processes and in flue gas control devices requires ac- 
cess to reliable measurement techniques. Due to the drawbacks of 
conventional sampling methods based on liquid absorption, new 
sampling methods based on diffusion and subsequent adsorption 
and/or chemical reaction were developed in this project. Diffusion 
denuders and screens coated with silver and gold proved to be ef- 
ficient collectors for total mercury and cadmium in the gas phase. 
On the other hand, denuders and screens coated with KCI collect 
selectively oxidized metal species, such as HgClo. A sequential 
combination of collectors coated with KCI and Ag or Au makes a 
separate collection of the oxidized and the metallic form possible. 
In the collection of mercury, the collection efficiency of the diffusion 
collectors was better than 90 % up to a temperature of approxi- 
mately 100 deg C. In the collection of cadmium, an almost 
quantitative collection is possible even at the temperature of 200 
deg C. The collection of heavy metals using a 50 cm denuder 
could be performed using sample flow rates of 2 Vmin and lower, 
while a diffusion screen can operate at even higher flow rates (5-6 
Vmin). The first fied experiments showed that at mercury concen- 
trations below 20 yg/m* the diffusion methods proved to be more 
efficient than the conventional liquid absorption method. According 
to field experiments based on a sequential combination of a KCI- 
denuder and an Au-screen, 0-51 % of the total mercury emissions 
were in the oxidized form during the combustion of liquid waste. 


19521 (AAA-LIEKKI-L93-1, pp. 717-744) Semiconductor gas 
sensors for the monitoring of combustion emission. Torvela, H. 
(Oulu Univ. (Finland). Microelectronics and Material Physics Labs.); 
Lantto, V. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1993. Projects KTM-LIEKKI 3-5; 3-9. In LIEKK/ 
Combustion Research Program: Technical Review 1988-1992. 
1004p. Order Number DE94763298. Source: OSTI; NTIS. 

Semiconductor gas sensors have been developed and tested 
both in the laboratory and on combustion processes, for the moni- 
toring of the concentration of carbon monoxide and nitrogen 
oxides. The concentrations of these gas components in the com- 
bustion exhaust gas are in the range from tens to hundreds of 
ppm. The lack of selectivity, has been one of the main aspects in 
the development work. The sensors studied were based on n-type 
semiconductors SnOz and TiO2, prepared in the form of thick films. 
Some organic semiconductor sensors based on lead phthalocya- 
nine thin films were also tested for monitoring of NO2 as an air 
pollutant. The first thick-film sensors, prepared from pure SnO> 
powder together with a glass binder, were tested in the laboratory 
in order to determine the effect of different concentrations of water 
vapour on the conductance and on the response characteristics to 
CO of this type of sensor. In the real process experiments, these 
sensors together with a commercial semiconductor gas sensor 
(TGS812) were tested in the emission gases from the combustion 
of natural gas, light fuel oil, wood chips together with bark, and 
peat. It was found that the sensors were sensitive enough for the 
detection of CO. Both SnO2- and TiO2-based thick-film sensors 
were tested for NO, monitoring in the combustion exhaust gas. In 
the case of NO detection with SnOz sensors, experiments were 
conducted with the Pd-catalysed (0.05 mol%) thick-film sensors op- 
erating at four different temperatures. The possible interference 
from unburnt gas components (CO and hydrocarbons) in the case 
of NO detection was also tested. 


19522 (ANL/EAIS/PP-—71792) [Global warming and the run- 
ning average sunspot number]. Fernau, M.E. Argonne National 
Lab., IL (United States). [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94011492. Source: OSTI; NTIS; GPO Dep. 
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It has been reported in your pages that the Bush administration's 
views and actions regarding how or whether to react to possible 
global warming due to greenhouse gases have been influenced by 
the so-called Marshall report. This unrefereed report, released by 
the George C. Marshall Institute, had as its principal conclusion the 
finding that the 0.5° C global warming of the last century was 
mostly due to solar variability and, thus, the greenhouse warming 
of the 21st century can be expected to be a relatively small I° C or 
so. The authors support this finding by comparing the 33-year run- 
ning average sunspot number with the trend in annual average 
global temperature and noting the parallel between the two, espe- 
cially during the 1940s—1960s when the temperature trend was 
downward. Subsequent letters to Science debated the merits of 
this and other conclusions contained in the report. | now present 
additional technical evidence which shows that, quite aside from 
the question of whether the data presented in the report support its 
conclusions, the actual figure on which the above conclusion is 
based is in error. 


19523 (ANL/ER/CP-81722) Modeling the atmospheric input 
of nutrients, heavy metals, and pesticides to the Great Lakes. 
Shannon, J. Argonne National Lab., IL (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9305320—1-Vugraphs: 1. work- 
shop on emissions and modelling of atmospheric transport of 
persistent organic pollutants and heavy metals, Durham, NC 
(United States), 6-7 May 1993). Order Number DE94005481. 
Source: OSTI; NTIS; GPO Dep. 

This report documents proceedings of the workshop on Emis- 
sions and Modelling of Atmospheric Transport of Persistent 
Organic Pollutants and Heavy Metals. Topics include: various 
atmospheric circulation models; deposition of sulfates, nitrogen ox- 
ides, lead, and toxaphene into the Great Lakes and Canadian 
regions; and mercury deposition by dry deposition and washout. 


19524 (ANL/ER/PP-74856) Rescaled box counting for the 


topological analysis of spatial data. Loehie, C. Argonne National 


Lab., IL (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 ; 
AC09-76SR00819. Order Number DE94009820. Source: OSTI; 
NTIS; GPO Dep. 

Topological analysis of surfaces of natural objects can provide in- 
formation about surface features (ridges, fragmentation, dendritic 
patterns) and surface roughness. Box counting is a general 
method useful for such surfaces, but it is currently limited to cases 
where the x, y, and 2 directions are all in the same metric. A 
method, rescaled box counting, is presented for overcoming these 
limitations. The local first omnidirectional semivariance (lag 1) is 
calculated for boxes of different sizes. If the semivariance is not 
small for small box sizes, then the z data need to be scaled up to 
allow detection of a difference between patches that are signifi- 
cantly different This rescaling converts the z metric into a distance 
equivalent (z units are converted into distances based on the hori- 
zontal distance over which a significant change in z is found to 
occur). Once rescaling is done, box counting can be used to quan- 
tify surface topology. 


19525 (ARM-94-001) Site Scientific Mission Plan for the 
Southern Great Plains CART site: January—June 1994. Schnei- 
der, J.M. (Univ. of Oklahoma, Norman, OK (United States). 
Cooperative Inst. for Mesoscale Meteorological Studies); Lamb, 
P.J.; Sisterson, D.L. Argonne National Lab., IL (United States). Dec 
1993. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94012114. Source: OSTI; NTIS; GPO Dep. 

The Southern Great Plains (SGP) Cloud and Radiation Testbed 
(CART) site is designed to help satisfy the data needs of the Atmo- 
spheric Radiation Measurement (ARM) Program Science Team. 
This document defines the scientific priorities for site activities dur- 
ing the six months beginning on January 1, 1994, and also looks 
forward in lesser detail to subsequent six-month periods. The pri- 
mary purpose of this Site Scientific Mission Plan is to provide 
guidance for the development of plans for site operations. It also 
provides information on current plans to the ARM Functional 
Teams (Management Team, Experiment Support Team, Operations 
Team, Data Management Team, Instrument Team, and Campaign 
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Team), and it serves to disseminate the plans more generally 
within the ARM Program and among the Science Team. This docu- 
ment includes a description of the site’s operational status and the 
primary envisaged site activities, together with information concern- 
ing approved and proposed Intensive Observation Periods. 
Amendments will be prepared and distributed whenever the con- 
tent changes by more than 30% within a six-month period. The 
primary users of this document are the site operator, the site scien- 
tist, the Science Team through the ARM Program Science Director, 
the ARM Program Experiment Center, and the aforementioned 
ARM Program Functional Teams. This plan is a living document 
that will be updated and reissued every six months as the observa- 
tional facilities are developed, tested, and augmented and as 
priorities are adjusted in response to developments in scientific 
planning and understanding. 


19526 (CONF-9303122-—) Proceedings of the third Atmo- 
spheric Radiation Measurement (ARM) science team meeting. 
USDOE Office of Energy Research, Washington, DC (United 
States). Mar 1994. 379p. Sponsored by USDOE, Washington, DC 
(United States). From 3. Atmospheric Radiation Measurement 
(ARM) science team meeting; Norman, OK (United States); 1-5 
Mar 1993. Order Number DE94011194. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document contains the summaries of papers presented at 
the 1993 Atmospheric Radiation Measurement (ARM) Science 
Team meeting held in Morman, Oklahoma. To put these papers in 
context, it is useful to consider the history and status of the ARM 
Program at the time of the meeting. Individual papers have been 
cataloged separately. 


19527 (DOE/AL/65779-1) 1991 Annual performance report 
for environmental oversight and monitoring at Department of 
Energy Facilities in New Mexico. New Mexico Environment Dept., 
Santa Fe, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG04-91AL65779. 
Order Number DE94010787. Source: OSTI; NTIS; INIS; GPO Dep. 
On October 22, 1990 an agreement was entered into between 
the US DOE and the State of New Mexico. The agreement was de- 
signed to assure the citizens of New Mexico that the environment 
is protected and that public health, as related to the environment is 
also protected. The Agreement reflects the understanding and com- 
mitments between the parties regarding environmental oversight, 
monitoring, remediation and emergency response at the following 
DOE facilities: the Inhalation Toxicology Research Institute (ITRI); 
Las Alamos National Laboratory (LANL); Sandia National Labora- 
tory (SNL), and the Waste Isolation Pilot Plant (WIPP). These 
provision are ongoing through a vigorous program of independent 
monitoring and oversight; prioritization of clean-up and compliance 
activities; and new commitments by DOE. While the initial assess- 
ment of the quality and effectiveness of the facilities’ environmental 
monitoring and surveillance programs is not yet complete, prelimi- 
nary findings are presented regarding air quality monitoring, 
environmental monitoring, and groundwater monitoring. 


19528 (DOE/CE/23810-25) Information on alternative re- 
frigerants and lubricants: The ARTI refrigerant database. Caim, 
J.M. (Calm (James M.), Great Falls, VA (United States)). Air- 
Conditioning and Refrigeration Technology Inst., Inc., Arlington, VA 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91CE23810. (CONF- 
9310191—2: 1993 international CCFC and halon alternatives 
conference, Washington, DC (United States), 20-22 Oct 1993). Or- 
der Number DE94009997. Source: OSTI; NTIS; GPO Dep. 

A database has been established to locate property, perfor- 
mance, compatibility, safety, and other data on alternative 
refrigerants. It also addresses associated lubricants, retrofit proce- 
dures and experience, and test and analysis methods to quality 
refrigerants and refrigerant-lubricant combinations. The goal is to 
facilitate access to information, to assist industry in developing 
equipment using environmentally-safer fluids and practices. As the 
computerized version of the database enters its second year, the 
scope is being broadened to further address the needs of refriger- 
ant users. The underlying purpose is to accelerate phase out of 
chemical compounds of environmental concern. 


294 ERA Vol. 19, No. 7 


19529 (DOE/EE-0012) Industrial Waste Reduction Program 
annual report, FY 1993. USDOE Assistant Secretary for Energy 
Efficiency and Renewable Energy, Washington, DC (United 
States). Office of Industrial Technologies. Jan 1994. 60p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94010658. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's Industrial Waste Reduction Program 
(IWRP) sponsors the development, demonstration, and deployment 
of technologies that offer a significant opportunity to reduce waste 
generation, improve productivity, and enhance environmental 
performance in US _ industry. The program emphasizes 
technology-driven solutions that are economically beneficial and 
environmentally sound. Its goal is to improve the energy efficiency 
and competitiveness of private industry by cost-effectively reducing 
waste. Industry, universities, national laboratories and other gov- 
ernment agencies are working cooperatively to meet this goal. The 
IWRP emphasizes the timely commercialization of new technolo- 
gies that can produce measurable energy, environmental, and 
economic benefits. All projects are substantially cost-shared with 
private companies to foster the commercialization process. The 
program is proud to claim four successfully commercialized tech- 
nologies that have begun generating benefits. The current IWRP 
portfolio boasts 32 projects in progress. Funding for the IWRP has 
grown from $1.7 million in 1990 to $13 million in 1994. New com- 
panies join the program each year, reaping the benefits of working 
cooperatively with government. New technologies are expected to 
reach commercial success in fiscal year (FY) 1994, further increas- 
ing the benefits already accrued. Future Annual Reports will also 
include projects from the Waste Utilization and Conversion 
Program. Descriptions of the program's 32 active projects are orga- 
nized in this report according these elements. Each project 
description provides a brief background and the major accomplish- 
ments during FY 1993. 


19530 (DOE/ER/61549-1) Accelerated line-by-line calcula- 
tions for the radiative transfer of trace gases related to climate 
studies: Progress report No. 1, 15 September 1993-14 
September 1994. Clough, S.A. Atmospheric and Environmental 
Research, Inc., Cambridge, MA (United States). 15 Nov 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER61549. Order Number DE94004404. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the present study we are studying the effects of including car- 
bon dioxide, ozone, methane, and the halocarbons in addition to 
water vapor in the radiating atmosphere. The study has focused on 
two principal issues: the effect on the spectral fluxes and cooling 
rates of carbon dioxide, ozone and the halocarbons at 1990 con- 
centration levels and the change in fluxes and cooling rates as a 
consequence of the anticipated ten year change in the profiles of 
these species. For the latter study the water vapor profiles have 
been taken as invariant in time. The radiative line-by-line calcula- 
tions using LBLRTM (Line-By-Line Radiative Transfer Model) have 
been performed for tropical (TRP), mid-latitude winter (MLW) and 
mid-latitude summer (MLS) model atmospheres. The halocarbons 
considered in the present study are CCl,, CFC-11, CFC-12 and 
CFC-22. In addition to considering the radiative effects of carbon 
dioxide at 355 ppM, the assumed current level, we have also ob- 
tained results for doubled carbon dioxide at 710 ppM. An important 
focus of the current research effort is the effect of the ozone deple- 
tion profile on atmospheric radiative effects. 


19531 


(DOE/FTR-94002748) Trip report for oceanography 
forum in Japan and abstracts from workshop on global 


change held in Oakland, California: Foreign trip report, 
September 27-30, 1993. Olsen, C.R. Oak Ridge Associated Uni- 
versities, Inc., TN (United States). 28 Oct 1993. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
76OR00033. Order Number DE94002748. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler was the organizer and sponsor of a Department of 
Energy Global Change Postdoctoral Fellowship Workshop, entitled 
“New Research in the Science of Global Change: A Multidisci- 
plinary View,” which was held in Oakland, California on September 
19-23, 1993. In addition, the traveler represented the Acting Direc- 
tor of Energy Research (on the US Delegation) at an Organization 





for Economic Cooperation and Development (OECD) Experts 
Meeting for the Megascience Forum in Oceanography, held in 
Tokyo, Japan on September 27-30, 1993. This report presents a 
summary of activities as well as a copy of the workshop agenda, 
research abstracts, and attenders. 


19532 (DOE/NV/10630—-85) A modeling study of the effect 
of depth of burial of depieted uranium and thorium on radon 
gas flux at a dry desert alluvial soil radioactive waste manage- 
ment site (RWMS). Lindstrom, F.T.; Cawlfield, D.E.; Emer, D.F.; 
Shott, G.J. Reynolds Electrical and Engineering Co., Inc., Las Ve- 
gas, NV (United States). Aug 1993. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO08-89NV10630. 
Order Number DE94011941. Source: OSTI; NTIS; INIS; GPO Dep. 
An integral part of designing low-level waste (LLW) disposal pits 
and their associated closure covers in very dry desert alluvium is 
the use of a radon gas transport and fate model. Radon-222 has 
the potential to be a real heath hazard. The production of radon- 
222 results from the radioactive decay (a particle emission) of 
radium-226 in the uranium-235 and 238 Bateman chains. It is also 
produced in the thorium-230 series. Both long lived radionuclides 
have been proposed for disposal in the shallow land burial pits in 
Area 5 RWMS compound of Nevada Test Site (NTS). The con- 
structed physics based model includes diffusion and barometric 
pressure-induced advection of an M-chain of radionuclides. The 
usual Bateman decay mechanics are included for each radionu- 
clide. Both linear reversible and linear irreversible first order 
sorption kinetics are assumed for each radionuclide. This report 
presents the details of using the noble gas transport model, CAS- 
CADRS, in an engineering design study mode. Given data on the 
low-level waste stream, which constitutes the ultimate source of 
radon-222 in the RWMS, CASCADRS is used to generate the sur- 
face flux (pCi/cm*-sec) of radon-222 under the realistic atmospheric 
and alluvial soil conditions found in the RWMS at Area 5, of the 
NTS. Specifically, this study examines the surface flux of radon- 
222 as a function of the depth of burial below the land surface. 


19533 (DOE/PC/93212-T2) Biological determinants of pho- 
tobioreactor design: 1st Quarterly report, September 1, 
1993—-November 30, 1993. Palsson, B.O.; Brown, G.G. Michigan 
Univ., Ann Arbor, MI (United States). Dept. of Chemical Engineer- 
ing. [1994]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93212. Order Number 
DE94011665. Source: OSTI; NTIS; GPO Dep. 

Microalgae is being considered for capture and sequestration Of 
COz from power-plant flue-gases. High productivity of microalgae is 
necessary to make this process cost effective compared to the con- 
ventional methods used for reducing COz levels in the atmosphere. 
This obviates the need for large-scale cultivation technologies and 
proper photobioreactor technology. The physical factors that influ- 
ence the performance of a photoautotrophic microaigal culture are 
the quality and composition of light, inlet carbon dioxide concentra- 
tion, nutrients, and secondary metabolites at high cell densities. In 
developing photobioreactor technology, balancing of biological pro- 
cesses to the physical rate process becomes important. in this first 
quarterly report, the effect of various light compositions on the cul- 
ture kinetics is studied. To determine the optimal composition, six 
wavelengths 470, 555, 560, 570, 580 and 605, each supplemented 
with 680 nm were used to cultivate cultures. Based on the results 
obtained it is concluded that a monochromatic red light of 680 nm 
is sufficient to obtain the maximum capacity. 


19534 (DOE/SR/18289-2) State of Georgia’s environmental 
and emergency preparedness activities for the Savannah River 
Site: Quarterly progress report, July 1, 1993-December 31, 
1993. McConnell, G.W. Georgia Emergency Management Agency, 
Atlanta, GA (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-93SR18289. 
Order Number DE94011213. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses activities and accomplishments of 
the EPD as part of Georgia’s environmental and emergency pre- 
paredness activities for the Savannah River Site. The EPD has 
assisted the Georgia Emergency Management Authority (GEMA) in 
accomplishing a number of ongoing tasks such as annual reviews, 
training, response capability, and radiation assessment capability. 
The report also outlines EPD progress and activities in the area of 
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environmental monitoring including; surface water discharges, pub- 
lic drinking water, ground water monitoring, air monitoring, crops 
and milk, and direct radiation on soil and vegetation. 


19535 (EGG—10617-1192) Aerial radiological surveys of 
Steed Pond, Savannah River Site: Dates of surveys, 
1984-1989. Fritzsche, A.E.; Jobst,’J.E. EG and G Energy Mea- 
surements, Inc., Las Vegas, NV (United States). Remote Sensing 
Lab. Sep 1993. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO8-88NV10617. Order Number 
DE94004688. Source: OSTI; NTIS; INIS; GPO Dep. 

From June 1984 to August 1985, three aerial radiological sur- 
veys were conducted over Steed Pond at the Savannah River Site 
in South Carolina. In addition, Steed Pond was included in larger- 
area surveys of the Savannah River Site in subsequent years. The 
surveys were conducted by the Remote Sensing Laboratory of 
EG&G Energy Measurements, Inc., Las Vegas, Nevada, for the US 
Department of Energy. Airborne measurements were obtained for 
both natural and man-made gamma radiation over Steed Pond and 
surrounding areas. The first survey was conducted when the pond 
was filled to normal capacity for the time of the year. On Septem- 
ber 1, 1984, the Steed Pond dam spillway failed causing the pond 
to drain. The four subsequent surveys were conducted with the 
pond drained. The second survey and the third were conducted to 
study silt deposits exposed by the drop in water level after the 
spillway’s opening. Steed Pond data from the February 1987 and 
April 1989 Savannah River Site surveys have been included to 
bring this study up to date. 


19536 (GSF-3/94) Measurements concerning the immis- 
sion load in the Alpine region with passive samplers: Interim 
report for the StMLU/EC project on comparative studies for 
the measurement of ozone and nitrogen dioxide. Kirchner, M. 
(GSF - Forschungszentrum fuer Umwelt und Gesundheit Neuher- 
berg GmbH, Oberschieissheim (Germany)); Suppan, P.; Welzl, G. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit Neuher- 
berg GmbH, Oberschleissheim (Germany). Feb 1994. 129p. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). Order 
Number DE94769086. Source: OSTI; NTIS (US Sales Only); INIS. 

This project deals with measurements conceming the nuisance 
situation in various areas of the Alpine region using selected pas- 
sive collectors for ozone and NOz. In a first partial step (phase |) a 
comparative experiment, building on a pilot test, with the use of dif- 
ferent passive colleciors in sites in the Alpine region was carried 
through. In a second stage of the project (Phase Il) two types of 
passive collectors were used at suitable altitude profiles in the 
Alpine region to measure ozone levels. In this way, more detailed 
knowledge on the vertical distribution of ozone in areas with a var- 
ied orography was to be obtained. The study is a joint project of 
numerous scientific tasks forces from several countries and a num- 
ber of institutions participating in the 'ARGE ALP’ working group of 
Alpine countries. Results of the first project phase are reported. 
(orig /KW) 


19537 (HW-9476) Meteorological information. Church, P.E. 
Hanford Works, Richland, WA (United States). 1 Apr 1948. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012052. Source: 
OSTI; NTIS; GPO Dep. 

This report documents the meteorological concerns for Hanford 
Atomic Production Operations (HAPO). There was a concern that 
the radionuclides that were being released in the atmosphere. The 
author suggests a hypothesis to keep the radionuclides from mi- 
grating in the atmosphere. This hypothesis describes the washout 
of radionuclides and the leaching into the soil as a method to con- 
tain the radionuclides at the production facility. The hypothesis 
takes into account wind velocity, stable and unstable atmospheric 
conditions, convection, boundary layer problems, diffusion at 
greater distances away from the source of pollutant, altitude, and a 
possible solution. 


19538 (HW-75452) Tritium in Hanford sagebrush samples. 


Brouns, R.J. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 31 Oct 1962. 7p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94008769. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The results of the determination of tritium in eleven sagebrush 
samples and two river water samples collected November 3, 1961, 
from the Hanford plant environs are given in this report. The tritium 
to hydrogen ratios were about 12 times the surface water back- 
ground in the sagebrush samples taken near the 100 and 200 
areas. The ratios were about three to four times background in 
samples taken at the southern and northern perimeters of the Han- 
ford reservation. The “bound hydrogen” alone from these samples 
was near background. The T/H ratio in a water samples from the 
Yakima River (taken a few miles upstream from the Horn Rapids 
Dam) was at about background (one atom of T per 10’ atoms of 
H) while that of a sample taken from the Columbia River at the 
100N reactor site was about three times background. 


19539 (INIS-JP—019) Proceedings: international sympo- 
sium on global change (IGBP). Waseda Univ., Tokyo (Japan). 
1993. 793p. (CONF-9203300-: International symposium on global 
change (IGBP), Tokyo (Japan), 27-29 Mar 1992). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
symposium. The 8 of the presented papers are indexed individu- 
ally. (J.P.N.). 


19540 (INIS-mf-—13872, pp. 35-36) Dosimetry of external 
photon fields. Kiuson, J. (Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). Fakulta Jaderna a Fysikalne inzenyrska); 
Cechak, T.; Pernicka, F. Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). 30 Apr 1994. (CONF-940184—: CTU seminar 
94, Prague (Czech Republic), 17-20 Jan 1994). In Proceedings of 
the CTU seminar 94. Pt. C. 212p. Order Number DE94624078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AlR/radiation monitoring; ENVIRONMENT/ 
radiation monitoring; AIR; COSMIC PHOTONS; ENVIRONMENT; 


GAMMA DOSIMETRY; GAMMA SPECTROSCOPY; NAI DETEC- 
TORS 


19541 (INIS-mf—14212) 1991 measurement report. Air pollu- 
tion monitoring in Schlieswig-Holstein. Ministerium fuer Natur, 
Umwelt und Landesentwicklung des Landes Schleswig-Holstein, 
Kiel (Germany). 1992. 211p. (in German). Order Number 
DE94769355. Source: OSTI; NTIS (US Sales Only); INIS. 

This article provides a report of the immission situation for 1991 
in Schieswig-Holstein on the basis of the continuously processing 
measuring stations of the Air Hygienic Monitoring Schleswig- 
Holstein and the special measuring programs at selected sites. The 
measuring results of the Air Hygienic Monitoring determined for 
Schleswig-Holstein in 1991 can be summarized as follows: - The 
basic load of air by pollutants such as sulphur dioxide (SOz), nitro- 
gen monoxide (NO), nitrogen dioxide (NO2) and airborne particles 
in relatively small in the entires region of the nation; Schleswig- 
Holstein is, therefore, continues to be ranked as one of the regions 
in the Federal Republic of Germany least burden to air contami- 
nates. - A slight increase compared to the previous year could be 
determined for the components of sulphur dioxide and airborne 
particles. - The limit values defined by the European Community 
(EG) were adhered to at the time of the report; the admittance val- 
ues for SO2 and NO2 were, however, exceeded. (orig/KW) 


19542 (Jue+-2764) Local and regional ozone production: 
Chemistry and transport: Final report. Geiss, H. (ed.); Volz- 
Thomas, A. (ed.). Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Chemie 2 - Chemie der Belasteten Atmosphaere. Dec 
1992. 185p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 07EU7235. Order Number DE94769717. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The EUROTRAC sub-project "Tropospheric Ozone Research” 
(TOR) follows a dual strategy: - Observation of the chemical 
processes contributing to the oxygen balance directly in the atmos- 
phere; - Establishment of a validated data base for model 
calculations. Both tasks require simultaneous measurements of a 
wide range of chemical and meteorological components. In the 
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case of the investigation of the chemical processes, it is also desir- 
able to measure the free radicals directly involved in ozone 
production. In the project described, a measuring station was set 
up. For a period of two years and a half, continuous measure- 
ments were made of ozone and its chemical precursors (NO, NO», 
NOy,, VOC, CO), as well as other photooxidants (H2O. and organic 
hydroperoxides, organic nitrates), the photolysis frequency of NOs, 
and meteorological parameters (wind, temperature, moisture, 
aerosols). The station was located on the Schauinsland mountain in 
the southern Black Forest, at the edge of the Upper Rhine valley. 
At this site, there is a wide dynamic range of precursor concentra- 
tions, and the geographical and topographic site conditions make it 
easy to separate the air masses with different pollutant concentra- 
tions. In addition to the continuous measurements, the radical 
chemistry was monitored in several measuring campaigns. (orig.) 


19543 (KFK-PEF—-112) Development and application of a 
quasi-continuously working system for measuring the immis- 
sion of acid air pollutants like HCl, NO. and SO», using an 
absorber tube. Weisweiler, W. (Karlsruhe Univ. (T.H.) (Germany). 
Inst. fuer Chemische Technik); Creutznacher, H.; Wien, F. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Oct 1993. 77p. (In German). Sponsored by Land 
Baden-Wuerttemberg, Stuttgart (Germany);Commission of the Eu- 
ropean Communities, Brussels (Belgium). Contract PEF 91/003/2. 
Order Number DE94766043. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Main objective of this study during the report time is found to be 
the testing of different absorption materials for the simultaneous 
determination of acid gaseous pollutants like HCl, NO2 and SOp. 
These materials - so-called active collectors - were examined in 
laboratory-scale experiments using gas mixtures with various con- 
centrations of the pollutants which should be chemisorbed by the 
active collectors. After eluation of the active collector and ion chro- 
matographical analysis of the solutions informations about the 
absorption/desorption rate are obtained. In most cases adsorption 


were tested on which amino-functional groups are deposited by 
chemical reaction. The amino-groups act as reactive sites for the 
chemisorption of the acid gases. It can be observed that all tested 
materials are suitable for the measurement of HCI and SO,. Addi- 
tionally some types of absorption materials are effective for the 


simultaneous absorption of HCI, SOp and NOb. (orig.). 25 figs., 21 
tabs., 66 refs. 


19544 (KTM/E-B-171) SIHTI - Energy and environmental 
technology: Final report on the energy research programme 
1991-1992. Estlander, A. (JP-Engineering Ltd., Helsinki (Finland)); 
Pietilae, S. Ministry of Trade and Industry, Helsinki (Finland). En- 
ergy Dept. 1993. 84p. Project KTM-26/881/90. Order Number 
DE94763290. Source: OSTI; NTIS; INIS. 

Published in Finnish as Report no KTWE-B—170. 

The research and development program SIHTI was carried out 
during 1991-1992, mainly concentrating on energy and environ- 
mental technology. SIHTi focused on examining emissions from 
various sources of energy in all stages of the production chain. 
The objective was to create new methods and equipment, with 
which the environmental drawbacks of energy production can be 
reduced. Also a development work aiming at reduced traffic emis- 
sions was included in the program. Totally the program included 53 
projects, which were divided into the following subsections: energy 
production, traffic, fuel chains and other projects. In the energy 
production projects the main attention was paid to reduction of sul- 
phur dioxide, nitrogen oxide and particulate emissions. Furthermore 
waste utilization and possibilities of reducing carbon dioxide emis- 
sions were studied. The traffic study was focused on developing of 
more environmental-friendly liquid fuels. The research of emissions 
at low ambient temperatures was developed to an international 
level. Further the use of gases and the rape seed oil ester as traf- 
fic fuel was studied in practical tests. In the fuel chain study the 
emissions from the most important fuel chains were examined all 
the way from the purchase of the primary energy to the final end 
product. Methods for further reduction of water discharges from 
peat production were developed. The other projects were 





concentrated on modelling development, environmental impact as- 
sessment and emission surveys. 


19545 (LBL-35224) A Lagrangian-Eulerian finite element 
method with adaptive gridding for advection-dispersion prob- 
lems. |jiri, Y.; Karasaki, K. Lawrence Berkeley Lab., CA (United 
States). Feb 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States);Geological Survey, Reston, VA (United States). 
DOE Contract AC03-76SF00098. (CONF-940742-5: Computa- 
tional methods in water resources, Heidelberg (Germany), 19-22 
Jul 1994). Order Number DE94011372. Source: OSTI; NTIS; GPO 
Dep. 

In the present paper, a Lagrangian-Eulerian finite element 
method with adaptive gridding for solving advection-dispersion 
equations is described. The code creates new grid points in the 
vicinity of sharp fronts at every time step in order to reduce numer- 
ical dispersion. The code yields quite accurate solutions for a wide 
range of mesh Peclet numbers and for mesh Courant numbers 
well in excess of 1. 


19546 ‘MISU-IMI-CM-81) The global atmospheric sulfur cy- 
cle: an evaluation of model predictions and observations. 
Langner, J. (and others); Bates, T.S.; Charlson, R.J. Stockholm 
Univ. (Sweden). Dept. of Meteorology; Stockholm Univ. (Sweden). 
International Meteorological Inst. May 1993. 31p. Order Number 
DE94763351. Source: OSTI; NTIS. 

In June 1991 a workshop was held in Stockholm, Sweden, in- 
volving scientists in the IGAC (International Global Atmospheric 
Chemistry Project) activity MAC (Multiphase Atmospheric Chem- 
istry) and scientists from the atmospheric chemistry group at 
Stockholm University. The principal goal of the workshop was to 
compare existing observations of DMS, SO2 and sulfate aerosol 
with the predictions of the global tropospheric sulfur model devel- 
oped within the European research project GLOMAC (Global 
Modelling of Atmospheric Chemistry). The exercise has two pri- 
mary aims: validating the model and evaluating the usefulness of 
experiments for refining this and other models. The comparisons 
indicate several areas where the model has to be improved. In par- 
ticular, improvements in both emission estimated and description of 
chemical processes are necessary in order to improve the simula- 
tion of seasonal variability. Furthermore, the calculated nss sulfate 
concentrations in the upper troposphere are much higher than the 
very few available observations. If available concentrations are rep- 
resentative the treatment of volcanic emissions and vertical 
transport may have to be improved. On the measurement side the 
following points are made: The estimates of the emission of DMS 
from the oceans have to be improved. Further measurements are 
necessary in order to better characterize the concentration of nss 
sulfate in the free troposphere. The importance of sampling more 
than one sulfur species at the same location is stressed. 40 refs 


19547 (MISU-IMI-CM-83) The sulfate-CCN-cloud albedo 
effect: a sensitivity study. Boucher, O. (Laboratoire de Meteo- 
rologie Dynamique du CNRS, Ecole Normale Superieure, Paris 
Cedex (France)); Rodhe, H. Stockholm Univ. (Sweden). Dept. of 
Meteorology. Jan 1994. 23p. Order Number DE94763347. Source: 
OST}; NTIS. 

Aerosol particles, such as sulfate aerosols, can act as cloud con- 
densation nuclei (CCN). The number of CCN that are available in 
the atmosphere determines the cloud droplet number concentration 
and can therefore influence other cloud properties including cloud 
droplet size distribution, cloud albedo and development of precipi- 
tation. Consequently, the increase in anthropogenic emissions of 
sulfur compounds into the atmosphere may alter such cloud prop- 
erties and therefore influence the Earths radiative budget. We have 
used the aerosol sulfate distribution from a chemical model (MO- 
GUNTIA) as input in a general circulation model (GCM) with 
explicit, but rudimentary, cloud micro physics to study the sensitivity 
on the global radiative balance of the so-called indirect effect of an- 
thropogenic sulfate aerosols. The chemical model provides us with 
calculated three-dimensional fields of sulfate aerosol mass. We use 
several sets of simultaneous aerosol mass and CCN number con- 
centration measurements to establish a hypothetical range of 
dependencies between the sulfate aerosol mass and cloud droplet 
number concentration. Three different hypothetical relationships re- 
sult in an anthropogenic forcing, averaged over the northern 
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hemisphere, ranging from -1.3 to -2.5 Wm~-?. A comparison with 
observations of cloud droplet radius and cloud albedo indicated 
that the magnitude of the forcing may have been overestimated. 
Although these forcing estimates are thus highly uncertain, they do 
indicate the potential importance of an indirect radiative forcing due 
to anthropogenic sulfate aerosols. Our study has also shown that 
the radiative forcing in specific regions of the world is very sensitive 
to changes in the modelling assumptions. 59 refs, 5 figs, 4 tabs 


19548 (MISU-IMI-DM-64) Clouds and radiation in GCM's: 
Proceedings trom workshop. Kaellen, E. (ed.). Stockholm Univ. 
(Sweden). Dept. of Meteorology; Stockholm Univ. (Sweden). inter- 
national Meteorological Inst. Oct 1993. 95p. (CONF-9305346-: 
Clouds and radiation in GCM’s, Stockholm (Sweden), 24-26 May 
1993). Order Number DE94763350. Source: OSTI; NTIS. 

The purpose of the workshop was to bring together specialists in 
the field of climate modeling, with a particular emphasis on clouds 
and radiation and to benefit from their knowledge and experience 
in formulating research tasks for the NOrdic CLimate Modeling 
Project (NOCLIMP). The NOCLIMP project started in 1993 and is 
supported by the environmental research programme of the Nordic 
Council of Ministers. The proceedings include both a summary of 
the discussions held at the workshop and extended abstracts of 
the presentations given by the invited experts. One purpose of the 
workshop was to bring together experts in the field of general cir- 
culation modeling, in particular the formulation of cloud and 
radiation parameterizations, and experts working with field observa- 
tions of these processes. This combination is evident from the 
contents of the extended abstracts and we feel that it was a 
success. The discussions were mainly focused on the modeling as- 
pects as the NOCLIMP project only deals with climate modeling. 


19549 (ORNL/CDIAC—64) Selected translated abstracts of 
Russian-language climate-change publications: Il, Clouds: Is- 
sue 159. Burtis, M.D. (comp.). Oak Ridge National Lab., TN 
(United States). Jan 1994. 106p. (In English, Russian). Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94011465. Source: OSTI; NTIS; 
GPO Dep. 

Environmenal Sciences Division Publication No. 4129. 

This report presents abstracts (translated into English) of impor- 
tant Russian-language literature concerning clouds as they relate 
to climate change. In addition to the bibliographic citations and ab- 
stracts translated into English, this report presents the original 
citations and abstracts in Russian. Author and title indexes are 
included to assist the reader in locating abstracts of particular inter- 
est. 


19550 (ORNL/FTR-4925) Travel to Germany to participate 
in an overview of Global Analysis, Interpretation, and Model- 
ing Task Force activities: Foreign trip report, March 14-19, 
1994. Emanuel, W.R. Oak Ridge National Lab., TN (United 
States). 3 Apr 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94009524. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The International Geosphere-Biosphere Program (IGBP) seeks 
to coordinate global change research under the auspices of the In- 
ternational Council of Scientific Unions. To achieve this goal, the 
IGBP operates a number of core research projects and synthesis 
activities that derive staff and support from participating countries. | 
traveled to Bonn to participate in a briefing of the activities of the 
IGBP Global Analysis, Interpretation, and Modeling Task Force for 
the Fourth Annual Meeting of IGBP National Committees. The 
briefing focused on four modeling experiments that the task force 
is conducting. | lead work on the experiment that addresses fossil 
fuel era changes in the global carbon and described that work as 
part of the overview. 


19551 (ORNL/TM—12650) Fate of polycyclic aromatic hy- 
drocarbons in piant-soil systems: Plant responses to a 
chemical stress in the root zone. Hoyiman, A.M. (Tennessee 
Univ., Knoxville, TN (United States). Dept. of Ecology); Walton, 
B.T. Oak Ridge National Lab., TN (United States). Jan 1994. 134p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006501. Source: 
OSTI; NTIS; GPO Dep. 
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Thesis submitted by A. M. Hoylman to University of Tennessee, 
Knoxville, TN: Environmental Sciences Division Publication No. 
4206. 

Under laboratory conditions selected to maximize root uptake, 
plant tissue distribution of PAH-derived '4C was largely limited to 
root tissue of Malilotus alba. These results suggest that plant up- 
take of PAHs from contaminated soil via roots, and translocation to 
aboveground plant tissues (stems and leaves), is a limited mecha- 
nism for transport into terrestrial food chains. However, these data 
also indicate that root surface sorption of PAHs may be important 
for plants grown in soils containing elevated concentration PAHs. 
Root surface sorption of PAHs may be an important route of expo- 
sure for plants in soils containing elevated concentrations of PAHS. 
Consequently, the root-soil interface may be the site of plant- 
microbial interactions in response to a chemical stress. In this 
study, evidence of a shift in carbon allocation to the root zone of 
plants exposed to phenanthrene and corresponding increases in 
soil respiration and heterotrophic plate counts provide evidence of 
a plant-microbial response to a chemical stress. The results of this 
study establish the importance of the root-soil interface for plants 
growing in PAH contaminated soil and indicate the existence of 
plant-microbial interactions in response to a chemical stress. These 
results may provide new avenues of inquiry for studies of plant 
toxicology, plant-microbial interactions in the rhizosphere, and envi- 
ronmental fates of soil contaminants. In addition, the utilization of 
plants to enhance the biodegradation of soil contaminants may re- 
quire evaluation of plant physiological changes and plant shifts in 
resource allocation. 


19552 (PNL-9012) Global tropospheric chemistry models 
tor radiatively important trace species: Design and research 
recommendations. Barchet, W.R.; Brothers, A.J.; Berkowitz, C.M.; 
Easter, R.C.; Ghan, S.J.; Saylor, R.D. Pacific Northwest Lab., 
Richland, WA (United States). Dec 1993. 134p. Sponsored by En- 
vironmental Protection Agency, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94007089. 
Source: OSTI; NTIS; GPO Dep. 

Changes in the Earth’s climate could significantly affect regional 
and global concentrations of trace species that are criteria pollu- 
tants regulated by the US Environmental Protection Agency (EPA). 
The policy community also needs to know how changes in global 
natural and anthropogenic emissions of greenhouse gases, particu- 
late aerosols, and aerosol precursors will affect the distribution and 
concentration of these pollutants. This report maps out one path 
for obtaining this information. 


19553 (PNL-SA-22773) Two-channel microwave radiometer 
for observations of total column precipitable water vapor and 
cloud liquid water path. Liljegren, J.C. Pacific Northwest Lab., 
Richland, WA (United States). Jan 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-940131-4: 5. annual symposium on global 
change studies, Nashville, TN (United States), 24-28 Jan 1994). 
Order Number DE94007480. Source: OSTI; NTIS; GPO Dep. 

The Atmospheric Radiation Measurement (ARM) Program is fo- 
cused on improving the treatment of radiation transfer in models of 
the atmospheric general circulation, as well as on improving pa- 
rameterizations of cloud properties and formation processes in 
these models (USDOE, 1990). To help achieve these objectives, 
ARM is deploying several two-channel, microwave radiometers at 
the Cloud and Radiation Testbed (CART) site in Oklahoma for the 
purpose of obtaining long time series observations of total precip- 
itable water vapor (PWV) and cloud liquid water path (LWP). The 
performance of the WVR-1100 microwave radiometer deployed by 
ARM at the Oklahoma CART site central facility to provide time se- 
ries measurements precipitable water vapor (PWV) and liquid 
water path (LWP) has been presented. The instrument has proven 
to be durable and reliable in continuous field operation since June, 
1992. The accuracy of the PWV has been demonstrated to 
achieve the limiting accuracy of the statistical retrieval under clear 
sky conditions, degrading with increasing LWP. Improvements are 
planned to address moisture accumulation on the Teflon window, 


as well as to identify the presence of clouds with LWP at or below 
the retrieval uncertainty. 
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19554 (PNL-SA-22899) Aerosol optical depth derived from 
solar radiometry observations at northern mid-latitude sites. 
Laulainen, N.S. (Pacific Northwest Lab., Richland, WA (United 
States)); Larson, N.R.; Michalsky, J.J.; Harrison, L.C. Pacific North- 
west Lab., Richland, WA (United States). Jan 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940115-29: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94007476. Source: OSTI; NTIS; GPO 
Dep. 

Routine, automated solar radiometry observations began with the 
development of the Mobile Automated Scanning Photometer 
(MASP) and its installation at the Rattlesnake Mountain Observa- 
tory (RMO). We have introduced a microprocessor controlled 
rotating shadowband radiometer (RSR), both the single detector 
and the mult-filter/detector (MFRSR) versions to replace the 
MASP. The operational mode of the RSRs is substantially different 
than the MASP or other traditional sun-tracking radiometers, be- 
cause, by virtue of the automated rotating shadowband, the total 
and diffuse irradiance on a horizontal plane are measured and the 
direct-normal component deduced through computation from the 
total and diffuse components by the self-contained microprocessor. 
Because the three irradiance components are measured using the 
same detector for a given wavelength, the calibration coefficients 
are identical for each component, thus reducing errors when com- 
paring them. The MFRSR is the primary radiometric instrument in 
the nine-station Quantitative Links Network (QLN) established in 
the eastern United States in late 1991. Data from this network are 
being used to investigate how cloud- and aerosol-induced radiative 
effects vary in time and with cloud structure and type over a 
mid-latitude continental region. This work supports the DOE Quan- 
titative Links Program to quantify linkages between changes in 
atmospheric composition and climate forcing. In this paper we de- 
scribe the setup of the QLN and present aerosol optical depth 
results from the on-going measurements at PNL/RMO, as well as 
preliminary results from the QLN. From the time-series of data at 
each site, we compare seasonal variability and geographical differ- 
ences, as well as the effect of the perturbation to the stratosphere 
by Mt. Pinatubo. Analysis of the wavelength dependence of optical 
depth also provides information on the evolution and changes in 
the size distribution of the aerosols. 


19555 (PNL-SA-23105) Short-tower co, measurements in 
the Colorado Plateaus region. Hauser, R.K.; Whiteman, C.D.; All- 
wine, K.J. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940115-26: 74. 
American Meteorological Society annual meeting, Nashville, TN 
(United States), 23-28 Jan 1994). Order Number DE94007478. 
Source: OSTI; NTIS; GPO Dep. 

The standard deviation of the wind direction, o,, is related to 
horizontal turbulent diffusion in the atmosphere and has been 
widely used in pollutant dispersion calculations. The elevation and 
exposure of sites in complex terrain is associated with the statistics 
of the distribution of hourly wind direction standard deviation. At 
ridge-top sites during the cool season, hourly o¢ distributions have 
small standard deviations and positive kurtosis. Open-exposure 
sites that experience broad-channeled flows show the greatest 
positive skewness and kurtosis. Sheltered-exposure and basin lo- 
cations exhibit large standard deviations, the smallest skewness, 
and negative kurtosis. The tendency for the product o,Vy to yield a 
site-specific empirical constant is seen in hourly data in complex 
terrain, even when robust, relatively inexpensive wind sensors and 
datalogging equipment are used. The value of the constant exhibits 
dependence on elevation, she exposure, stability, and the strength 
of the overlying flow. It may be possible to build on these tech- 
niques and relationships to map the expected wind direction 
variability in complex terrain. 


19556 (PNL-SA-23162) ARM: A climate process observe- 
tory. Stokes, G.M.; Pennell, W.T. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940131—6: 5. annual symposium on global change studies, 





Nashville, TN (United States), 24-28 Jan 1994). Order Number 
DE94007473. Source: OSTI; NTIS; GPO Dep. 

In May 1992 the Department of Energy's Atmospheric Radiation 
Measurement (ARM) Program began deploying instrumentation 
and conducting measurements at its first field site near Lamont in 
North Central Oklahoma. ARM is a major program of atomospheric 
measurement and modeling intended to improve understanding of 
the processes and properties that affect atmospheric radiation. Par- 
ticular emphasis is being placed on the role of clouds in radiative 
transport and on improving the representation of clouds and cloud 
radiative properties in climate models. In this paper we provide a 
brief overview of the ARM Program. We discuss the philosophy 
behind the ARM experiment design, describe the types of experi- 
ments underway and their objectives, and we portray how the suite 
of instrumentation and the observational strategy is expected to 
evolve as the process of experiment design, hypothesis testing, 
and learning plays out over the next decade. 


19557 (PNL-SA-23164) The Atmospheric Radiation Mea- 
surement Program and interfaces with external data sources. 
Stokes, G.M.; Cress, T.S.; Melton, R.B. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. (CONF-9310241-1: 9. American Institute of 
Aeronautics and Astronautics (AIAA) computing in aerospace con- 
ference, San Diego, CA (United States), 19-21 Oct 1993). Order 
Number DE94003699. Source: OSTI; NTIS; INIS; GPO Dep. 

The Atmospheric Radiation Measurement (ARM) Program is the 
Department of Energy's major field project in support of its global 
change research program. Its objective is to improve the perfor- 
mance of cloud and radiation models and parameterizations in 
general circulation models (GCMs) used for climate research. The 
data produced by ARM will be handied and maintained to satisfy 
the research needs of the program and to be accessible and 
usable by the general research and academic communities. In ad- 
dition to data from field instrumentation, ARM Science Team needs 
include a substantial amount of data from outside the ARM 
Program (“external data”), which will be acquired and provided rou- 
tinely through the ARM data system. With respect to data archival 
and sharing, the ARM Program reflects the objectives delineated 
by the US Global Change. The purpose of this presentation is to 
summarize the conceptual designs embodied in the ARM data sys- 
tem and the status of its implementation. 


19558 (PNL-SA-23289) Analysis of mid-tropospheric car- 
bon monoxide data using a three- dimensional Global 
atmospheric Chemistry numerical Model. Easter, R.C.; Saylor, 
R.D.; Chapman, E.G. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-931117— 
2: 20. international technical meeting on air pollution modelling and 
its application, Valencia (Spain), 29 Nov - 3 dec 1993). Order Num- 
ber DE94004782. Source: OSTI; NTIS; GPO Dep. 

The GChM atmospheric chemistry and transport model has been 
used to analyze the mid-tropospheric CO dataset obtained from 
NASA's Measurement of Air Pollution by Satellites (MAPS) pro- 
gram. Fourteen simulations with a 3.75 horizontal resolution have 
been performed, including a base case and 13 sensitivity runs. The 
model reproduces many, but not all, of the major features of the 
MAPS dataset. Locations of peak CO mixing ratios associated with 
biomass burning as observed in the MAPS experiment are slightly 
farther south than the model result, indicating either greater hori- 
zontal transport than present in the model representation or a 
spatial difference between the location of modeled biomass fires 
and actual fires. The current version of GChM was shown to be 
relatively insensitive to the magnitude of the prescribed NO, and 
O3 global distributions and very insensitive to the depth of the 
mixed layer as parameterized in the model. Cloud convective 
transport was shown to play an important role in venting boundary 
layer CO to the free troposphere. This result agrees with prior me- 
teorological analyses of the MAPS dataset that have-indirectly 
inferred the presence of convective activity through satellite-based 
information. Work is continuing to analyze the results of these sim- 
ulations further and to perform more detailed comparisons between 
model results and MAPS data. 
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19559 (PNL-SA-23405) An experimental and numerical 
study of boundary layer structure over areas of inhomoge- 
neous sensible heat fluxes. Zhong, S.; Doran, J.C. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940362—4: 21. American 
Meteorological Society conference on agricultural and forest mete- 
orology, San Diego, CA (United States), 7-10 Mar 1994). Order 
Number DE94011441. Source: OSTI; NTIS; GPO Dep. 

In June of 1992 a boundary-layer experiment was carried out 
near Boardman, Oregon. The campaigns were part of a program of 
studies under the auspices of the US Department of Energy’s At- 
mospheric Radiation Measurement (ARM) program, whose goal is 
to improve the treatment of radiative transfer, particularly as af- 
fected by clouds, in general circulation models (GCMs) used for 
climate studies. One aspect of this program is concerned with the 
determination of appropriate lower boundary conditions for such 
models and the representation of subgrid-scale variability in re- 
gions where the surface conditions are not uniform. To study this 
problem, boundary-layer and surface properties were measured 
over a region of two sharply contrasting land types: a large, dry, 
sagebrush steppe area and irrigated farmland that formed the east, 
northeast, and western borders of the steppe. A combination of 
surface flux instrumentation, airsondes, sodars, and near-surface 
wind and temperature sensors was used. Measurements were car- 
ried out over the eastern portion of this region, which featured a 
well-defined boundary between the dry and irrigated areas. In this 
paper, the authors present some results from those observations 
and from a set of numerical simulations that address the effects of 
inhomogeneous surface fluxes on boundary-layer structure. 


19560 (PNL-SA-23484) Surface-layer response over shrub- 


steppe canopy during springtime. Hubbe, J.M.; Kirkham, R.R.; 
Downs, J.L.; Shaw, W.J. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 


940362-3: 21. American Meteorological Society conference on 
agricultural and forest meteorology; 11. biometeorology and aerobi- 
ology conference, San Diego, CA (United States); San Diego, CA 
(United States), 7-10 Mar 1994; 7-10 mar 1994; CONF-940311 Or- 
der Number DE94011235. Source: OSTI; NTIS; GPO Dep. 

The exchange of energy and trace gases between the atmos- 
phere and heterogeneous surfaces is gaining increasing attention 
in the scientific community. An observational study of surface ener- 
getics and atmospheric response was undertaken in 1992 to 
provide data for model application to semi-arid climates and for the 
evaluation of various models. The objectives of this field study 
were to quantify surface-layer fluxes over a mixed canopy in a 
semi-arid climate, to quantify canopy and soil energetics during the 
transition from moist winter conditions to dry summer conditions, 
and to investigate parameterization of surface exchange processes 
in a mixed canopy setting. 


19561 (PNL-SA-23708) | think that | shall never see --- a 
lovely forestry policy: Land use programs for conservation of 
forests. Rayner, S.F.; Richards, K.R. Pacific Northwest Lab., Rich- 
land, WA (United States). Jan 1994. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-940163—1: International panel on climate change workshop 
on policy instruments and their implications, Tsukuba (Japan), 17- 
20 Jan 1994). Order Number DE94007491. Source: OSTI; NTIS; 
GPO Dep. 

Forestry programs are frequently invoked as having potential for 
mitigation of greenhouse gas emissions. Most studies have at- 
tempted to quantify the potential impact of forest programs on 
carbon uptake and the potential costs of such programs. In this pa- 
per, we will attempt instead to focus on the institutional issues of 
the implementation of forestry programs for carbon sequestration. 
In particular, we explore the challenges for implementing forest 
programs that are: of increasing technological complexity; and in 
settings that depart significantly from the idealized conditions of 
economic models. We start in Section 1 by examining a suite of 
instruments that are commonly employed to implement a given pol- 
icy. Section 2 examines a relatively simple case — a tree-planting 
program in the US — and demonstrates that there are significant 
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difficulties involved in implementing a carbon sequestration pro- 
gram, even in a well-developed market economy. Section 3 
focuses on other technologies in the US and why the choice of pol- 
icy instruments and program design is more difficult than for the 
simple tree-planting case. Section 4 considers implementation of 
forestry policies in other countries where the economies may bear 
less resemblance to the ideal market economy than the US. In 
those settings, the choice of policy instruments may be very sensi- 
tive to non-market considerations that are often missed in 
conventional policy and cost analysis. 


19562 (PNL-SA-24063) A stratiform cloud parameterization 
for General Circulation Models. Ghan, S.J. (Pacific Northwest 
Lab., Richland, WA (United States)); Leung, L.R.; Chuang, C.C.; 
Penner, J.E.; McCaa, J. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
940277-1: Atmospheric radiation measurement science team 
meeting, Charleston, SC (United States), 28 Feb - 3 mar 1994). 
Order Number DE94011442. Source: OSTI; NTIS; INIS; GPO Dep. 

The crude treatment of clouds in General Circulation Models 
(GCMs) is widely recognized as a major limitation in the application 
of these models to predictions of global climate change. The pur- 
pose of this project is to develop a paxameterization for stratiform 
clouds in GCMs that expresses stratiform clouds in terms of bulk 
microphysical properties and their subgrid variability. In this param- 
eterization, precipitating cloud species are distinguished from 
non-precipitating species, and the liquid phase is distinguished 
from the ice phase. The size of the non-precipitating cloud particles 
(which influences both the cloud radiative properties and the con- 
version of non-precipitating cloud species to precipitating species) 
is determined by predicting both the mass and number concentra- 
tions of each species. 


19563 (PNWD-2228-HEDR) Atmospheric pathway dosime- 
try report, 1944-1992: Hanford Environmental Dose 
Reconstruction project. Farris, W.T.; Napier, B.A.; Ikenberry, 
T.A.; Simpson, J.C.; Shipler, D.B. Pacific Northwest Lab., Richland, 
WA (United States). Apr 1994. 181p. Sponsored by Department of 
Health and Human Services, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Contract 200-92- 
0503(CDC)/18620(BNW). Order Number DE94011241. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of radionuclide emissions since 
1944 from the Hanford Site. The HEDR Project is conducted by 
Battelle, Pacific Northwest Laboratories. This report describes the 
estimated doses resulting from the release of radionuclides to the 
atmosphere. Exposures to radioactive materials released to the at- 
mosphere from Hanford may have been from the consumption of 
food containing radioactivity, inhalation of contaminated air, or di- 
rect exposure to radioactivity in soil or air. To estimate doses, it is 
necessary to estimate the quantity of radioactivity released to the 
atmosphere, the calculation of atmospheric transport, and the de- 
velopment of models used to simulate the uptake and movement 
of radionuclides in the environment. This document briefly ad- 
dresses the approaches used for each of these steps. 


19564 


(PTB-Ra—34) Practical experience in and improve- 
ments to aerosol sampling for trace analysis of airborne 
radionuclides in ground level air. Arnold, D. (Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany)): Jagielak, J.; 


Kolb, W.; Pietruszewski, A.; Wershofen, H.; Zarucki, R. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Radioaktivitaet. Jan 1994. 23p. Order Number DE94765928. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In November 1989 the Polish government and the German 
government signed a bilateral agreement for scientific and techno- 
logical co-operation. In the framework of this co-operation the 
Central Laboratory for Radiological Protection (CLRP), Warsaw, 
and the Physikalisch-Technische Bundesanstalt (PTB), Braun- 
schweig, conducted a co-operation project in the field of monitoring 
the airborne radioactivity in ground level air. This progress report 
deals with the history of the project covering the period from July 
1990 to December 1992, the scientific activities and their results. A 
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proposal for future co-operation, which is planned for the near fu- 
ture, is made. (orig.) 


19565 (RFP-4849) The deposition of particulates in air 
sampling tubes. Mossoni, N.J.; Kittinger, W.D. Dow Chemical 
U.S.A., Golden, CO (United States). Rocky Flats Div. 30 Apr 1973. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90RF62349. (HPO-73-001). Order Number 
DE94011402. Source: OSTI; NTIS; GPO Dep. 

An investigation was performed to define particulate deposition in 
exhaust air sampling tubes for plutonium areas. Twelve sampling 
tubes were washed with nitric acid. Residues from wash solutions 
were counted for total alpha activity. Results indicate negligible 
sample loss due to particulate deposition in sample delivery tubes. 


19566 (SAND-94-8597) Implementation of Raman lidar for 
profiling of atmospheric water vapor and aerosols at the SGP 
CART site. Goldsmith, J.E.M. (Sandia National Labs., Livermore, 
CA (United States)); Bisson, S.E.; Blair, F.H.; Whiteman, D.N.; 
Melfi, S.H.; Ferrare, R.A. Sandia National Labs., Livermore, CA 
(United States). [1994]. 4p. DOE Contract AC04-76DR00789. 
(CONF-940277-2: Atmospheric radiation measurement science 
team meeting, Charleston, SC (United States), 28 Feb - 3 mar 
1994). Order Number DE94011754. Source: OSTI; NTIS; GPO 
Dep. 

There are clearly identified scientific requirements for continuous 
profiling of atmospheric water vapor at the SGP CART (southern 
great plains cloud and radiation testbed) site. Research conducted 
at several laboratories, including our own collaboration in a previ- 
ous ARM Instrument Development Project, has demonstrated the 
suitability of Raman lidar for providing measurements that are an 
excellent match to those requirements. We are currently building a 
ruggedized Raman lidar system that will reside permanently at the 
CART site, and that is computer-automated to minimize require- 
ments for operator interaction. In addition to profiling water vapor 
through most of the troposphere during nighttime and through the 
boundary layer during daytime, the lidar will provide quantitative 
characterizations of aerosols and clouds, including depolarization 
measurements for particle phase studies. 


19567 (UCRL-ID-116533) Tropospheric radiative forcing of 
CH,. Grossman, A.S.; Grant, K.E. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States);Gas Research Inst., Chicago, IL 
(United States). DOE Contract W-7405-ENG-48. 5091-254-2167. 
Order Number DE94011628. Source: OSTI; NTIS; INIS; GPO Dep. 
We have evaluated the tropospheric radiative forcing of CH, in 
the 0-3000 cm-' wavenumber range and compared this with prior 
published calculations. The atmospheric test cases involved per- 
turbed methane scenarios in both a McClatchey mid latitude, 
summer, clear sky approximation, model atmosphere, as well as a 
globally and seasonally averaged model atmosphere containing a 
representative cloud distribution. The scenarios involved pure CH, 
radiative forcing and CH, plus a mixture of HO, CO2, O3, and 
N2O. The IR radiative forcing was calculated using a correlated k- 
distribution transmission model. The major purposes of this paper 
are to first, use the correlated k-distribution model to calculate the 
tropospheric radiative forcing for CH4, as the only radiatively active 
gas, and in a mixture with H2O, CO2, O3, and NoO, for a Mc- 
Clatchey mid-latitude summer, clear-sky model atmosphere, and to 
compare the results to those obtained in the studies mentioned 
above. Second, we will calculate the tropospheric methane forcing 
in a globally and annually averaged atmosphere with and without a 
representative cloud distribution in order to validate the conjecture 
given in IPCC (1990) that the inclusion of clouds in the forcing cal- 
culations results in forcing values which are approximately 20 
percent less than those obtained using clear sky approximations. 


19568 (UCRL-JC—113583-Rev.1) Factors influencing the pa- 
rameterization of anvil clouds within GCMs: Revision 1. Leone, 
J.M. Jr.; Chin, H.N.S. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9303122-5-Rev.1: 3. Atmospheric Radiation Measurement (ARM) 
science team meeting, Norman, OK (United States), 1-5 Mar 1993). 
Order Number DE94010794. Source: OSTI; NTIS; GPO Dep. 





The overall goal of this project is to improve the representation 
of clouds and their effects within global climate models (GCMs). 
We have concentrated on a small portion of the overall goal, the 
evolution of convectively generated cirrus clouds and their effects 
on the large-scale environment. Because of the large range of time 
and length scales involved we have been using a multi-scale at- 
tack. For the early time generation and development of the cirrus 
anvil we are using a cloud-scale model with horizontal resolution of 
1-2 kilometers; for the larger scale transport by the larger scale 
flow we are using a mesoscale model with a horizontal resolution 
of 20-60 kilometers. The eventual goal is to use the information 
obtained from these simulations, together with available observa- 
tions, to derive improved cloud parameterizations for use in Gams. 
This paper presents results from our cloud-scale studies and de- 
scribes a new tool, a cirrus generator, that we have developed to 
aid in our mesoscale studies. 


19569 (UCRL-JC—115308) Anthropogenic sulfate and or- 
ganic aerosols, CCN, and cloud project concentration at a 
marine site. Novakao, T. (Lawrence Berkeley Lab., CA (United 
States)); Rivera-Carpio, C.; Penner, J.E.; Rogers, C.F. Lawrence 
Livermore National Lab., CA (United States). Oct 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48 ; AC03-76SF00098. (CONF-940115-14: 74. 
American Meteorological Society annual meeting, Nashville, TN 
(United States), 23-28 Jan 1994). Order Number DE94004210. 
Source: OSTI; NTIS; GPO Dep. 

The need to establish the relationships between the number con- 
centration of cloud droplets, cloud condensation nuclei (CCN), and 
the mass concentrations of major aerosol species has been height- 
ened by the results of recent modeling studies suggesting that 
anthropogenic sulfate and biomass smoke aerosols may cause a 
globally averaged climate forcing comparable in magnitude but op- 
posite in sign to the forcing due to “greenhouse” gases. In this 
paper we present the results of measurements of nonseasalt (nss) 
sulfate and organic carbon mass concentrations and mass size dis- 
tributions, CCN, and cloud droplet number concentrations obtained 
in 1991 and 1992 on El Yunque peak, Puerto Rico . This peak 
(18°19N, 65°45W; elevation 1000 m) is located the eastern end of 
the island, directly exposed to the ocean winds and frequently cov- 
ered with clouds. Our results show that although CCN number 
concentrations (measured at 0.5% supersaturation) and nss sulfate 
mass concentrations are significantly correlated at this site, esti- 
mates based on measured mass size distributions of organic and 
sulfate aerosols indicate that the organic aerosols may account for 
the majority of CCN number concentrations. Droplet concentrations 
in the cumulus clouds do not show a discernible trend with nss sul- 
fate mass concentrations. In stratocumulus clouds a small increase 
in droplet concentrations with nss sulfate mass concentrations was 
observed. 


19570 


(UCRL-JC—115654) Efficient light propagation for 
multiple anisotropic volume scattering. Max, N. (Lawrence Liv- 
ermore National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). Dec 1993. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-48. (CONF-940743-1: Siggraph ‘94, Orlando, FL (United 
States), 24-29 Jul 1994). Order Number DE94006474. Source: 
OSTI; NTIS; GPO Dep. 

Realistic rendering of participating media like clouds requires 
multiple anisotropic light scattering. This paper presents a propaga- 
tion approximation for light scattered into M direction bins, which 
reduces the “ray effect” problem in the traditional “discrete ordi- 
nates” method. For a volume of n° elements, it takes O(M n° log n 
+ M? n°) time and O(M n°) space. 


19571 (UCRL-JC—116485) CAirTOX, An inter-media transfer 
model for assessing indirect exposures to hazardous air con- 
taminants. McKone, T.E. Lawrence Livermore National Lab., CA 
(United States). Jan 1994. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-7405-ENG-48. 
(CONF-940632-7: Annual meeting and exhibition of the Air and 
Waste Management Association, Cincinnati, OH (United States), 
19-24 Jun 1994). Order Number DE94009380. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Risk assessment is a quantitative evaluation of information on 
potential health hazards of environmental contaminants and the ex- 
tent of human exposure to these contaminants. As applied to toxic 
chemical emissions to air, risk assessment involves four interre- 
lated steps. These are (1) determination of source concentrations 
or emission characteristics, (2) exposure assessment, (3) toxicity 
assessment, and (4) risk characterization. These steps can be car- 
ried out with assistance from analytical models in order to estimate 
the potential risk associated with existing and future releases. CAir- 
TOX has been developed as a spreadsheet model to assist in 
making these types of calculations. CAirTOX follows an approach 
that has been incorporated into the CalTOX model, which was de- 
veloped for the California Department of Toxic Substances Control, 
With CAirTOX, we can address how contaminants released to an 
air basin can lead to contamination of soil, food, surface water, and 
sediments. The modeling effort includes a multimedia transport and 
transformation model, exposure scenario models, and efforts to 
quantify uncertainty in multimedia, multiple-pathway exposure as- 
sessments. The capacity to explicitly address uncertainty has been 
incorporated into the modei in two ways. First, the spreadsheet 
form of the model makes it compatible with Monte-Carlo add-on 
programs that are available for uncertainty analysis. Second, all 
model inputs are specified in terms of an arithmetic mean and coef- 
ficient of variation so that uncertainty analyses can be carried out. 


19572 (UCRL-JC—116526) Integrated science model for as- 
sessment of climate change. Jain, A.K. (Lawrence Livermore 
National Lab., CA (United States)); Wuebbles, D.J.; Kheshgi, H.S. 
Lawrence Livermore National Lab., CA (United States). Apr 1994. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940632-10: Annual meeting 
and exhibition of the Air and Waste Management Association, 
Cincinnati, OH (United States), 19-24 Jun 1994). Order Number 
DE94011758. Source: OSTI; NTIS; GPO Dep. 

Integrated assessment models are intended to represent pro- 
cesses that govern physical, ecological, economic and social 
systems. This report describes a scientific model relating emissions 
to global temperature and sea level. This model is intended to be 
one component of an integrated assessrnent model which is, of 
course, much more comprehensive. The model is abie to reproduce 
past changes in CO2 concentration, global temperature, and sea 
level. The model is used to estimate the emissions rates required 
to lead to stabilization of CO at various levels. The model is also 
used to estimate global temperature rise, the rate of temperature 
change, and sea level rise driven by IPCC emissions scenarios. 
The emission of fossil fuel CO2 is modeled to have the largest long 
term effect on climate. Results do show the importance of expected 
changes of trace greenhouse gases other than CO, in the near fu- 
ture. Because of the importance of these other trace gases, further 
work is recommended to more accurately estimate their effects. 


19573 (WHC-SA-2269) NESHAPs compliance tasks for the 
PUREX plant. Lohrasbi, J.; Johnson, D.L. Westinghouse Hanford 
Co., Richland, WA (United States). Mar 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-940499-7: Federal environmental restoration 
and waste minimization conference and exhibition, New Orleans, 
LA (United States), 25-29 Apr 1994). Order Number DE94010346. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Plutonium-Uranium Extraction (PUREX) plant is in transition 
to shutdown, with decontamination and decommissioning to be 
completed in 1998. During this transition, implementation of some 
new regulations is continuing. Regulated stacks are required to be 
in compliance with the Clean Air Act National Emission Standards 
for Hazardous Air Pollutants (NESHAP) (40 CFR 61, Subpart H). 
Recent tasks included certification of the PUREX main stack flow 
measurement system, stack radionuclide particulate sampler line 
loss studies, and radionuclide source term calculations. 


19574 (WSRC-MS-93-502) Atmospheric and dispersion 
modeling in areas of highly complex terrain employing a four- 
dimensional data assimilation technique. Fast, J.D.; O’Steen, 
B.L. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-89SR18035. (CONF-940115-16: 74. 
American Meteorological Society annual meeting, Nashville, TN 
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(United States), 23-28 Jan 1994). Order Number DE94004041. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The results of this study indicate that the current data assimila- 
tion technique can have a positive impact on the mesoscale flow 
fields; however, care must be taken in its application to grids of rel- 
atively fine horizontal resolution. Continuous FDDA is a useful tool 
in producing high-resolution mesoscale analysis fields that can be 
used to (1) create a better initial conditions for mesoscale atmo- 
spheric models and (2) drive transport models for dispersion 
studies. While RAMS is capable of predicting the qualitative flow 
during this evening, additional experiments need to be performed 
to improve the prognostic forecasts made by RAMS and refine the 
FDDA procedure so that the overall errors are reduced even fur- 
ther. Despite the fact that a great deal of computational time is 
necessary in executing RAMS and LPDM in the configuration em- 
ployed in this study, recent advances in workstations is making 
applications such as this more practical. As the speed of these ma- 
chines increase in the next few years, it will become feasible to 
employ prognostic, three-dimensional mesoscale/transport models 
to routinely predict atmospheric dispersion of pollutants, even to 
highly complex terrain. For example, the version of RAMS in this 
study could be run in a “nowcasting” modei that would continually 
assimilate local and regional observations as soon as they become 
available. The atmospheric physics in the model would be used to 
determine the wind field where no observations are available. The 
three-dimensional flow fields could be used as dynamic initial con- 
ditions for a model forecast. The output from this type of modeling 
system will have to be compared to existing diagnostic, mass- 
consistent models to determine whether the wind field and 
dispersion forecasts are significantly improved. 


19575 (WSRC-TR-94-076) Savannah River Site environ- 
mental report for 1993 summary pamphlet. Karapatakis, L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94011669. Source: OSTI; NTIS; INIS; GPO Dep. 

This pamphlet summarizes the impact of 1993 Savannah River 
Site operations on the environment and the off-site public. It in- 
cludes an overview of site operations; the basis for radiological and 
nonradiological monitoring; 1993 radiological releases and the re- 
sulting dose to the off-site population; and results of the 1993 
nonradiological program. The Savannah River Site Environmental 
Report for 1993 describes the findings of the environmental moni- 
toring program for 1993. The report contains detailed information 
about site operations,the environmental monitoring and surveillance 
programs, monitoring and surveillance results, environmental com- 
pliance activities, and special programs. The report is distributed to 
government officials, members of the US Congress, universities, 
government facilities, environmental and civic groups, the news 
media, and interested individuals. 
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Refer also to citation(s) 17996, 17997, 18015, 18027, 18028, 
18044, 18045, 18049, 18051, 18053, 18060, 18071, 18083, 18086, 
18088, 18094, 18099, 18104, 18108, 18109, 18121, 18124, 18126, 
18129, 18136, 18139, 18150, 18164, 18174, 18183, 18186, 18188, 
18190, 18192, 18193, 18194, 18195, 18200, 18201, 18202, 18203, 
18204, 18205, 18206, 18208, 18209, 18211, 18213, 18214, 18215, 
18216, 18217, 18219, 18223, 18224, 18225, 18227, 18228, 18233, 
18234, 18237, 18245, 18250, 18253, 18257, 18262, 18331, 18629, 
18755, 18807, 18813, 18816, 18834, 18835, 18836, 18837, 18838, 
18841, 19118, 19291, 19327, 19346, 19524, 19527, 19534, 19545, 
19560, 19563, 19571, 19575, 19662, 19667, 19802, 19843, 19844, 
19845, 19846, 19906, 19920, 20536, 20537 


19576 (ANV/EAD/TM-12) Wetlands of Argonne National 
Laboratory-East DuPage County, Illinois. Van Lonkhuyzen, R.A.; 
LaGory, K.E. Argonne National Lab., IL (United States). Mar 1994. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94010997. Source: 
OSTI; NTIS; GPO Dep. 

Jurisdictional wetlands of the Argonne National Laboratory-East 
(ANL-E) site in DuPage County, Illinois, were delineated in the 
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summer and autumn of 1993 in accordance with the 1987 US Army 
Corps of Engineers methodology. Potential wetland sites with an 
area greater than 500 m? (0.05 ha [0.124 acre]) were identified for 
delineation on the basis of aerial photographs, the DuPage County 
soil survey, and reconnaissance-level field studies. To qualify as a 
jurisdictional wetland, an area had to support a predominance of 
hydrophytic vegetation as well as have hydric soil and wetland 
hydrology. Thirty-five individual jurisdictional wetlands were delin- 
eated at ANL-E, totaling 180,604 m? (18.1 ha [44.6 acres]). These 
wetlands were digitized onto the ANL-E site map for use in project 
planning. Characteristics of each wetland are presented — including 
size, dominant plant species and their indicator status, hydrologic 
characteristics (including water source), and soil characteristics. 


19577 (BLG—634) Updating of the performance assess- 
ments of the geological disposal of high-level and 
medium-level wastes in the Boom clay formation. Marivoet, J.; 
Bonne, A.; Neerdael, B. Centre d'Etude de I’Energie Nucleaire, Mol 
(Belgium). 1991. 352p. Order Number DE94624245. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The objective of this report is to assess the performance of dis- 
posed medium-level and alpha-bearing waste in a geological 
repository in the Boom clay formation at the Mol site (Belgium). The 
results of this study are based on calculations that are in agree- 
ment with recent information on the Belgian nuclear programme 
and the corresponding waste arising. The applied methodology 
consists of two consecutive steps: (1) a scenario analysis in which 
relevant scenarios, leading to the exposure of man to radiation are 
selected, and (2) a consequence analysis in which potential radio- 
logical consequences of the exposure are evaluated. The scenario, 
selected in this study, is designated as the normal evolution sce- 
nario and comprises a normal evolution scenario in which the 
present conditions are assumed to last infinitely. The scenario is 
extended with a climatic change, a secondary glaciation effects, 
and a faulting scenario. The applied consequence analysis consists 
in deterministic and stochastic calculations, which are are comple- 
mentary. Three pathways of radionuclides to man were considered: 
(1) the discharge of contaminated groundwater into rivers or (2) 
into agricukural soils, and (3) the sinking of a water well into the 
aquifer that overlies the host formation. Calculations indicate that 
most radionuclides decay within the first metres of the clay barrier. 
The fission and activation products '4C, 12°], 78Se, Te, 1°7Pd, 
%37r, and '5Sr as well as some actinides of the *°7Np and 
uranium decay series can however reach the biosphere. The maxi- 
mum dose rates for high-level waste, fuel cladding, medium-level, 
and iodine waste were calculated. Deterministic calculations indi- 
cate that the maximum dose rates are attained via the water well 
pathway for the case of the climatic change scenario. (A.S.). 


19578 (BLG-638) The integrated interaction between high- 
level waste glass and the near field barriers. Van lseghem, P.; 
Yamamoto, H. Centre d’Etude de |’Energie Nucleaire, Mol (Bel- 
gium). Jun 1992. 32p. Order Number DE94624246. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The objective of this report is to assess the long-term stability of 
high-level waste glass in the geological disposal conditions of the 
Boom clay formation (Mol site, Belgium). In particular, research ef- 
forts were concentrated on the measurement of the dissolution rate 
of high-level waste glass in the presence of the host rock (Boom 
clay) and engineered barriers. The influence of three candidate 
backfill materials (bentonite, sand, and concrete) on the dissolution 
rate is assessed. The dissolution rate of high-level waste glass is 
measured by performing leaching experiments in the presence of 
claywater, Boom clay, and various canister, overpack, and backfill 
materials. These corrosion tests were carried out at 90 degrees 
Celsius and at different exposed surface area to volume ratios, 
namely 10 m-', 100 m-—', and 1000 m-'. The duration of the 
tests varies from 30 to 90 days. From the experimental results is 
concluded that the dissolution of the Pamela/DWK SM513 glass is 
not affected by the presence of the three candidate backfill materi- 
als while in the presence of concrete, the dissolution of the glass is 
reduced in the short-term. (A.S.). 


19579 (CNIC—00696) Study on movement, accumulation 
and distribution of '°’Cs in rice and soils. Lu Zixian (Institute for 
Application of Atomic Energy, CAAS, Beijing (China)); Xu Shiming. 





China Nuclear Information Centre, Beijing, BJ (China). Nov 1992. 
9p. (In Chinese). (CSNAS—0066.). Order Number DE94624247. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experiment of growing rice contaminated by '°’Cs solution 
shows that from the seedling stage to booting stage the absorption 
rate of '97Cs is the highest, in the heading stage it is steady and in 
the milk stage goes to high again. The '°’Cs transfers from root to 
straw and ear, and from vegetative organs to reproductive organs. 
The relationship between specific activity (SA) and the amount of 
137Cs in soil is proportional. Only when the amount of '°Cs in soil 
reaches to 370 Bq/g the SA of '9’Cs in rice rises remarkably. The 
different soil growing rice has different absorption rate of '97Cs. 
Only in Shenzhen it is much higher than in other areas. The ab- 
sorption of '°7Cs is also depending on different stage, in the milk 
stage it is considerably higher than other stages. 


19580 (CONF-940178-1) Evaluation of passive alpha 
detectors for sensitive/inexpensive/fast characterization of ra- 
diological contamination on surfaces and in soils. Meyer, K.E. 
(Oak Ridge National Lab., TN (United States)); Gammage, R.B.; 
Dudney, C.S.; Kotrappa, P.; Wheeler, R.; Salasky, M. Oak Ridge 
National Lab., TN (United States). [1994]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 2. international conference on on-site analysis 
and field-portable instrumentation; Houston, TX (United States); 
24-26 Jan 1994. Order Number DE94010123. Source: OSTI; 
NTIS; GPO Dep. 

Passive alpha-particle detectors, originally developed for indoor 
radon measurements, offer the potential for cost-effective and sen- 
sitive measurements of radiological contamination in soils and on 
surfaces for field screening and radiological survey applications. 
We have carried out field demonstrations of electret ionization 
chambers (EIC’s) and alpha track detectors (ATD’s). The EIC’s of- 
fer the advantages of immediate on-site readout, good sensitivity, 
ruggedness, and simplicity of operation. The use of parallel 
screened and unscreened EIC measurement allows the separation 
of alpha-particle response from radon/gamma/beta response. The 
advantages of the ATD’s include the potential for hot-particle count- 
ing, permanent records of contaminated and post-remediation 
activity levels, and inexpensive depth profiling of contamination in 
soil. At this time, the ATD’s are routinely shipped to the vendor af- 
ter exposure in the field for processing and readout. It is feasible 
that the necessary processing and readout equipment could be de- 
ployed in a mobile laboratory for fast on-site analysis. We will 
present results from environmental measurements at the Nevada 
Test Site and indoor surface contamination measurements carried 
out at ORNL. 


19581 (DOE/CH-9204) Development of a combined soil- 
wash/in-furnace vitrification system for soil remediation at 
DOE sites: Final report. Pegg, |.L. (GTS Duratek, Columbia, MD 
(United States)); Guo, Y.; Lahoda, E.J.; Lai, Shan-Tao; Muller, 1.S.; 
Ruller, J.; Grant, D.C. GTS Duratek, Columbia, MD (United 
States); Catholic Univ. of America, Washington, DC (United 
States). Vitreous State Lab.; Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. Jan 
1993. 71p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94003661. Source: OSTI; NTIS; INIS; GPO Dep. 

This report addresses research and development of technologies 
for treatment of radioactive and hazardous waste streams at DOE 
sites. Wekion Spring raffinate sludges were used in a direct vitrifi- 
cation study to investigate their use as fluxing agents in glass 
formulations when blended with site soil. Storm sewer sediments 
from the Oak Ridge, TN, Y-12 facility were used for soil washing 
followed by vitrification of the concentrates. Both waste streams 
were extensively characterized. Testing showed that both mercury 
and uranium could be removed from the Y-12 soil by chemical ex- 
traction resulting in an 80% volume reduction. Thermal desorption 
was used on the contaminant-enriched minority fraction to separate 
the mercury from the uranium. Vitrification tests demonstrated that 
high waste loading glasses could be produced from the radioactive 
stream and from the Weldon Spring wastes which showed very 
good leach resistance, and viscosities and electrical conductivities 
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in the range suitable for joule-heated ceramic melter (JHCM) pro- 
cessing. The conceptual process described combines soil washing, 
thermal desorption, and vitrification to produce clean soil (about 
90% of the input waste stream), non-radioactive mercury, and a 
glass wasteform; the estimated processing costs for that system are 
about $260-$400/yd°. Results from continuous melter tests per- 
formed using Duratek’s advanced JHCM (Duramelter) system are 
also presented. Since life cycle cost estimates are driven largely by 
volume reduction considerations, the large volume reductions 
possible with these multi-technology, blended waste stream ap- 
proaches can produce a more leach resistant wasteform at a lower 
overall cost than alternative technologies such as cementation. 


19582 (DOE/CH-9208) Composting of soils/sediments and 
sludges containing toxic organics including high energy ex- 
plosives: Final report. Doyle, R.C.; Kitchens, J.F. IIT Research 
Inst., Newington, VA (United States). Jul 1993. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94004325. Source: OSTI; NTIS; GPO 
Dep. 

Laboratory and pilot-scale experimentation were conducted to 
evaluate composting as an on-site treatment technology to remedi- 
ate soils contaminated with hazardous waste at DOE's PANTEX 
Plant. Suspected contaminated sites within the PANTEX Plant 
were sampled and analyzed for explosives, other organics, and in- 
organic wastes. Soils in drainage ditches and playas at PANTEX 
Plant were found to be contaminated with low levels of explosives 
(including RDX, HMX, PETN and TATB). Additional sites previously 
used for solvent disposal were heavily contaminated with solvents 
and transformation products of the solvent, as well as explosives 
and by-products of explosives. Laboratory studies were conducted 
using ‘C-labeled explosives and '4C-labeled diacetone alcohol 
contaminated soil loaded into horse manure/hay composts at three 
rates: 20, 30, and 40%(W/W). The composts were incubated for 
six weeks at approximately 60°C with continuous aeration. All ex- 
plosives degraded rapidly and were reduced to below detection 
limits within 3 weeks in the laboratory studies. '*C-degradates from 
14C-RDX, C-HMX and '4C-TATB were largely limited to *CO, 
and unextracted residue in the compost. Volatile and non-volatile 
14C-degradates were found to result from '*C-PETN breakdown, 
but these compounds were not identified. '*C-diacetone alcohol 
concentrations were significantly reduced during composting. How- 
ever, most of the radioactivity was volatilized from the compost as 
non-'4CO, degradates or as '4C-diacetone alcohol. Pilot scale 
composts loaded with explosives contaminated soil at 30% (W/W) 
with intermittent aeration were. monitored over six weeks. Data 
from the pilot-scale study generally was in agreement with the lab- 
oratory studies. However, the '*C-labeled TATB degraded much 
faster than the unlabeled TATB. Some formulations of TATB may 
be more resistant to composting activity than others. 


19583 (DOE/ER/13927-6) Effects of capillarity on micro- 
scopic flow in porous media: Progress report, June 1, 
1993—May 31, 1994. Miksis, M.J. Northwestern Univ., Evanston, IL 
(United States). Dept. of Engineering Sciences and Applied Mathe- 
matics. May 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13927. Order Number 
DE94011230. Source: OSTI; NTIS; GPO Dep. 

The central theme of this proposal is to study the effects of capil- 
larity on the motion of a fluid interface and to apply these results to 
flow in porous media. Here we report on several problems consid- 
ered this year, the third year of the grant, and during the other 
years of the grant. In particular we have developed a numerical 
code to study the dynamics of a gas bubble in a pore in order to 
examine the fundamental mechanism for the generation of a foam 
in a porous material, we have investigated the stability of a foam 
lamella in order to understand the stability of foam flow in a porous 
material and we have derived systematically a slip coefficient for 
flow over a rough and coated surface, e.g., as in a pore. In addi- 
tion we report on work on several other problems. 


19584 (DOE/ER/61029-16) Study of the atmospheric 
chemistry of radon progeny in laboratory and real indoor at- 
mospheres: Progress report, May 1, 1993—January 31, 1994. 
Hopke, P.K. Clarkson Univ., Potsdam, NY (United States). Dept. of 
Chemistry. Jan 1993. 22p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG02-90ER61029. Order Number 
DE94010010. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the chemical and physical behavior of 
the 2'®Po atom immediately following its formation by the alpha de- 
cay of radon. Two areas of radon progeny behavior are being 
pursued; laboratory studies under controlled conditions to better 
understand the fundamental physical and chemical processes that 
affect the progeny's atmospheric behavior and studies in actual in- 
door environments to develop a better assessment of the exposure 
of the occupants of that space to the size and concentration of the 
indoor radioactive aerosol. The specific tasks addressed were to 
determine the formation rates of -OH radicals formed by the radiol- 
ysis of air following radon decay, to examine the formation of 
particles by the radiolytic oxidation of substances like SO2, ethy- 
lene, and H2S to lower vapor pressure compounds and determine 
the role of gas phase additives such as H2O and NHg in determin- 
ing the particle size, to measure the rate of ion-induced nucleation 
using a thermal diffusion cloud chamber, and to measure the neu- 
tralization rate of *'®PoO,* in O» at low radon concentrations. 
Initial measurements were conducted of the activity size distribu- 
tions in actual homes with occupants present so that the variability 
of the indoor activity size distributions can be assessed with re- 
spect to indoor aeroso] sources and general lifestyle variations of 
the occupants. A prospective study of the utility of measurement of 
deposited *'°Pb embedded in glass surfaces as a measure of the 
long-term, integrated exposure of the population to radon are 
described. Methodology was developed to determine the hygro- 
scopicity of the indoor aeroso! so that the changes in deposition 
efficiency of the radioactive indoor aerosol with hygroscopic growth 
in the respiratory tract can be assessed. 


19585 (DOE/MC/24207-3532) Removal of contaminants 
from fine grained soils using electrokinetic (EK) flushing: Fi- 
nal report, September 30, 1987—June 30, 1993. Reed, B.E.; 
Berg, M.T. National Research Center for Coal and Energy, Morgan- 
town, WV (United States). Oct 1993. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC24207. 
Order Number DE94000057. Source: OSTI; NTIS; GPO Dep. 

Recently, attention has focused on developing cost effective 
techniques to remove inorganic contaminants from soils in-situ. For 
most in-situ techniques hydraulic pressure is used to disperse the 
chemical additives and collect the contaminated groundwater. In- 
situ treatment technologies have had success at sites containing 
sandy soils but have not shown much promise for soils with large 
amounts of clay and silt. This is due primarily to difficulty in trans- 
porting groundwater, contaminants, and chemical additives through 
the subsurface. Unfortunately, soils high in clay and silt are known 
to sequester large quantities of inorganic and organic contami- 
nants. Thus, soils having low hydraulic conductivity’s are generally 
efficient in sequestering pollutants but are resistant to standard in- 
situ remediation techniques because of the difficulty in transporting 
groundwater and contaminants. A candidate technology for the in- 
situ remediation of low permeability soils is electrokinetic (EK) soil 
flushing. In EK soil flushing, groundwater and contaminants are 
transported under an a plied voltage. The transport of groundwater 
electroosmotically does not depend directly on the soil’s hydraulic 
conductivity. Thus, soils that would otherwise require excavation 
and treatment can be remediated in-situ if electrokinetics is used 
as the driving force for liquid and contaminant transport. This re- 
port details the results from work conducted on the use of EK soil 
flushing to remediate a fine grained soil contaminated with lead. 
The first portion of the experimental work entailed soil collection 
and characterization, soil adsorption and desorption of lead, and 
EK reactor construction and testing. The second phase of the re- 
search consisted of investigating the efficacy of using EK soil 
flushing on an actual soil using bench-scale EK reactors. For the 
second phase of the research the affect of initial conditions on the 
efficiency of EK soil flushing was studied. 


19586 (DOE/NV/10845-20) Tritium activities in selected 
wells on the Nevada Test Site. Lyles, B.F. Nevada Univ., Las Ve- 
gas, NV (United States). Water Resources Center. May 1993. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-90NV10845. Order Number DE94003513. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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Publication No. 45104. 

Literature and data were reviewed related to radionuclides in 
groundwater on and near the Nevada Test Site. No elevated tritium 
activities have been reported outside of the major testing regions 
of the Nevada Test Site. Three wells were identified as having wa- 
ter with above-background (>50 pCi/l) tritium activities: UE-15d 
Water Well; USGS Water Well A; and USGS Test Well B Ex. Al- 
though none of these wells have tritium activities greater than the 
Nevada State Drinking Water standard (20,000 pCi/l), their 
time-series tritium trends may be indicative to potential on-site ra- 
dionuclide migration. 


19587 (DOE/OR-01-1175/V1) Final report on the Back- 
ground Soil Characterization Project at the Oak Ridge 
Reservation, Oak Ridge, Tennessee: Volume 1: Results of 
Field Sampling Program. Watkins, D.R. (and others); Ammons, 
J.T.; Branson, J.L. Oak Ridge National Lab., TN (United States). 
Oct 1993. 417p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ES/ER/TM-—84/V1). Or- 
der Number DE94006283. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication 4144. 

This report presents, evaluates, and documents data and results 
obtained in the Background Soil Characterization Project (BSCP). It 
is intended to be a stand-alone document for application and use 
in structuring and conducting remedial investigation and remedial 
action projects in the Environmental Restoration (ER) Program. 
The objectives of the BSCP consist of the following: determine 
background concentrations of organics, metals, and radionuclides 
in natural soils that are key to environmental restoration projects; 
provide remediation projects with 100% validated data on back- 
ground concentrations, which are technically and legally defensible; 
and quantify baseline risks from background constituents for com- 
parison of risks associated with contaminated sites. 


19588 (DOE/OR-01-1175/V2) Final report on the Back- 
ground Soil Characterization Project at the Oak Ridge 
Reservation, Oak Ridge, Tennessee: Volume 2: Data. Oak 
Ridge National Lab., TN (United States). Oct 1993. 547p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ES/ER/TM-84/V2). Order Number 
DE94006284. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication 4144. 

The Background Soil Characterization Project (BSCP) will pro- 
vide background concentration levels of selected metals organic 
compounds, and radionuclides in soils from uncontaminated on-site 
areas at the Oak Ridge Reservation (ORR), and off-site in the 
western part of Roane County and the eastern part of Anderson 
County. The BSCP will establish a database, recommend how to 
use the data for contaminated site assessment, and provide esti- 
mates of the potential human health and environmental risks 
associated with the background level concentrations of potentially 
hazardous constituents. This volume contains the data from the 
Background Soil Characterization Project. When available, the fol- 
lowing validation qualifiers are used in the appendixes. When 
validation qualifiers are not available, the corresponding contract 
laboratory data qualifiers appearing on the next page are used. 


18589 (DOE/OR-01-1175-V3) Final report on the Back- 
ground Soil Characterization Project at the Oak Ridge 
Reservation, Oak Ridge, Tennessee: Volume 3: Project Plan. 
Hatmaker, T.L. (and others); Hook, L.A.; Jackson, B.L. Oak Ridge 
National Lab., TN (United States). Oct 1993. 159p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (ES/ER/TM-84/V3). Order Number DE94006285. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication 4144. 

The Background Soil Characterization Project (BSCP) will pro- 
vide background concentration levels of selected metals, organic 
compounds, and radionuclides in soils from uncontaminated on-site 
areas at the Oak Ridge Reservation (ORR), and off-site in the 
western part of Roane County and the eastern part of Anderson 
County. The BSCP will establish a database, recommend how to 
use the data for contaminated site assessment, and provide esti- 
mates of the potential human health and environmental risks 
associated with the background level concentrations of potentially 
hazardous constituents. ORR background soil characterization data 





will be used for two purposes. The first application will be in differ- 
entiating between naturally occurring constituents and site-related 
contamination. This is a very important step in a risk assessment 
because if sufficient background data are not available, no con- 
stituent known to be a contaminant can be eliminated from the 
assessment even if the sampled concentration is measured at a 
minimum level. The second use of the background data will be in 
calculating baseline risks against which site-specific contamination 
risks can be compared. 


19590 (DOE/RL-94-32) State Waste Discharge Permit Ap- 
plication: Electric resistance tomography testing. USDOE 
Richland Operations Office, WA (United States). Apr 1994. 83p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94010337. Source: OSTI; NTIS; INIS; GPO Dep. 

This permit application documentation is for a State Waste 
Discharge Permit issued in accordance with requirements of Wash- 
ington Administrative Code 173-216. The activity being permitted is 
a technology test using electrical resistance tomography. The elec- 
trical resistance tomography technology was developed at 
Lawrence Livermore National Laboratory and has been used at 
other waste sites to track underground contamination plumes. The 
electrical resistance tomography technology measures soil electri- 
cal resistance between two electrodes. If a fluid contaminated with 
electrolytes is introduced into the soil, the soil resistance is ex- 
pected to drop. By using an array of measurement electrodes in 
several boreholes, the areal extent of contamination can be 
estimated. At the Hanford Site, the purpose of the testing is to de- 
termine if the electrical resistance tomography technology can be 
used in the vicinity of large underground metal tanks without the 
metal tank interfering with the test. It is anticipated that the electri- 
cal resistance tomography technology will provide a method for 
accurately detecting leaks from the bottom of underground tanks, 
such as the Hanford Site single-shell tanks. 


19591 (EGG—11265-2030) The influence of annual species 
composition and density on perennial seedling density in four 
plant communities in the Northern Mojave Desert. Hall, P.F. 
(EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States)); Angerer, J.P.; Ostler, W.K.; Schultz, B.W. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). [1993]. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-9310276-1: 8. wildland shrub 
and arid land restoration symposium, Las Vegas, NV (United 
States), 19-21 Oct 1993). Order Number DE94006475. Source: 
OSTI; NTIS; GPO Dep. 

According to the Nuclear Waste Policy Act of 1982 (as amended 
in 1987), the US Department of Energy (DOE) must study and 
characterize Yucca Mountain as a potential site for long-term un- 
derground storage of high-level nuclear waste. Part of the overall 
site characterization program is to monitor potential impacts on the 
biological resources at Yucca Mountain. A part of the biological 
monitoring program, assessed vegetation parameters included den- 
sity of annual and perennial seedlings. This data was used to 
evaluate: (1) seed germination and seed survival; and (2) if annual 
plant species density and cover influence perennial seedling 
survival. Twelve permanent 200 x 200-m ,study plots were estab- 
lished in each of four vegetation associations present in the Yucca 
Mountain Project area. During the spring of 1992, 20 to 60, 1-m? 
randomly-located quadrats per study plot were measured for 
perennial seedling density, annual species density, and annual 
species composition. Perennial seedlings found in 1992 were relo- 
cated in the spring of 1993, and survival determined. Cover was 
measure in the spring of 1992. Annual plant density and cover was 
greatest in the Larrea-Lycium-Grayia vegetation association, and 
lowest in the Larrea-Ambrosia vegetation association. Annual 
seedling density had a negative exponential relationship with 
perennial seedling density in 1992. However, non-linear regression 
analysis indicated that 1992 annual seedling density had a greater 
impact on survival of pernnial seedlings from 1992 to 1993. 


19592 
sis: 1993 Summary report. Appelhans, A.D.; Ingram, J.C.; 
Groenewold, G.S.; Dahli, D.A.; Delmore, J.E. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Sep 1993. 68p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010773. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Molecular Beam Surface Analysis (MBSA) program is devel- 
oping both laboratory-based and potentially field-portable chemical 
analyses systems taking advantage of new surface analysis tech- 
nology developed at the Idaho National Engineering Laboratory 
(INEL). The objective is to develop the means to rapidly detect and 
identify, with high specificity and high sensitivity, nonvolatile and 
low volatile organics found in Chemical Weapons (CW) and High 
Explosives (HE) feedstocks, agents, and decomposition products 
on surfaces of plants, rocks, paint chips, filters, smears of build- 
ings, vehicles, equipment, etc.. Ideally, the method would involve 
no sample preparation and no waste generation, and would have 
the potential for being implemented as a field-portable instrument. 
In contrast to existing analytical methods that rely on sample 
volatility, MBSA is optimized for nonvolatile and low volatile com- 
pounds. This makes it amenable for rapidly screening field samples 
for CW agent decomposition products and feedstock chemicals 
and perhaps actual agents. In its final configuration (benchtop size) 
it could be operated in a non-laboratory environment (such as an 
office building) requiring no sample preparation chemistry or chemi- 
cal supplies. It could also be included in a mobile laboratory used 
in on-site, ore remote site cooperative surveys, or in a standard 
laboratory, where it would provide fast screening of samples at 
minimal cost. 


19593 (EGG-WM-—10823-Rev.1) Modeling unsteady-state 
VOC transport in simulated waste drums: Revision 1. Liekhus, 
K.J.; Gresham, G.L.; Peterson, E.S.; Rae, C.; Hotz, N.J.; Connolly, 
M.J. EG and G Idaho, Inc., Idaho Falls, ID (United States). Jan 
1994. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94008521. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a revision of an EG&G Idaho informal report origi- 
nally titled Modeling VOC Transport in Simulated Waste Drums. A 
volatile organic compound (VOC) transport model has been devel- 
oped to describe unsteady-state VOC permeation and diffusion 
within a waste drum. Model equations account for three primary 
mechanisms for VOC transport from a void volume within the 
drum. These mechanisms are VOC permeation across a polymer 
boundary, VOC diffusion across an opening in a volume boundary, 
and VOC solubilization in a polymer boundary. A series of lab- 
scale experiments was performed in which the VOC concentration 
was measured in simulated waste drums under different conditions. 
A lab-scale simulated waste drum consisted of a sized-down 55-gal 
metal drum containing a modified rigid polyethylene drum liner. 
Four polyethylene bags were sealed inside a large polyethylene 
bag, supported by a wire cage, and placed inside the drum liner. 
The small bags were filled with VOC-air gas mixture and the VOC 
concentration was measured throughout the drum over a period of 
time. Test variables included the type of VOC-air gas mixtures in- 
troduced into the small bags, the small bag closure type, and the 
presence or absence of a variable external heat source. Model re- 
sults were calculated for those trials where the permeability had 
been measured. 


19594 (EGG-WM-11066) Soil moisture monitoring results 
at the radioactive waste management complex of the Idaho 
National Engineering Laboratory, FY-1993. McElroy, D.L. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Nov 1993. 114p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94010795. Source: 
OSTI; NTIS; GPO Dep. 

In FY-1993, two tasks were performed for the Radioactive Waste 
Management Complex (RWMC) Low Level Waste Performance As- 
sessment to estimate net infiltration from rain and snow at the 
Subsurface Disposal Area (SDA) and provide soil moisture data for 
hydrologic model calibration. The first task was to calibrate the 
neutron probe to convert neutron count data to soil moisture con- 
tents. A calibration equation was developed and applied to four 
years of neutron probe monitoring data (November 1986 to 
November 1990) at W02 and W06 to provide soil moisture esti- 
mates for that period. The second task was to monitor the soils at 
two neutron probe access tubes (W02 and W06) located in the 
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SDA of the RWMC with a neutron probe to estimate soil moisture 
contents. FY-1993 monitoring indicated net infiltration varied widely 
across the SDA. Less than 1.2 in. of water drained into the under- 
lying basalts near W02 in 1993. In contrast, an estimated 10.9 in. 
of water moved through the surficial sediments and into the under- 
lying basalts at neutron probe access tube WO6. Net infiltration 
estimates from the November 1986 to November 1990 neutron 
probe monitoring data are critical to predictive contaminant trans- 
port modeling and should be calculated and compared to the 
FY-1993 net infiltration estimates. In addition, plans are underway 
to expand the current neutron probe monitoring system in the SDA 
to address the variability in net infiltration across the SDA. 


19595 (EGG-WM-11205) VOC transport in vented drums 
containing simulated waste sludge. Liekhus, K.J.; Gresham, 
G.L.; Rae, C.; Connolly, M.J. EG and G Idaho, Inc., Idaho Falls, 1D 
(United States). Feb 1994. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE94010764. Source: OSTI; NTIS; GPO Dep. 

A model is developed to estimate the volatile organic compound 
(VOC) concentration in the headspace of the innermost layer of 
confinement in a lab-scale vented waste drum containing simulated 
waste sludge. The VOC transport model estimates the concentra- 
tion using the measured VOC concentration beneath the drum lid 
and model parameters defined or estimated from process knowl- 
edge of drum contents and waste drum configuration. Model 
parameters include the VOC diffusion characteristic across the filter 
vent, VOC diffusivity in air, size of opening in the drum liner lid, the 
type and number of layers of polymer bags surrounding the waste, 
VOC permeability across the polymer, and the permeable surface 
area of the polymer bags. Comparison of model and experimental 
results indicates that the model can accurately estimate VOC con- 
centration in the headspace of the innermost layer of confinement. 
The model may be useful in estimating the VOC concentration in 
actual waste drums. 


19596 (EGG-WMO-10279-Vol.2) Environmental resource 
document for the idaho National Engineering Laboratory: Vol- 
ume 2. Irving, J.S. EG and G idaho, Inc., Idaho Falls, ID (United 
States). Jul 1993. 670p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE94008523. Source: OSTI; NTIS; GPO Dep. 

This document contains information related to the environmental 
characterization of the Idaho National Engineering Laboratory 
(INEL). The INEL is a major US Department of Energy facility in 
‘southeastern Idaho dedicated to nuclear research, waste manage- 
ment, environmental restoration, and other activities related to the 
development of technology. Environmental information coyered in 
this document includes land, air, water, and ecological resources; 


socioeconomic characteristics and land use; and cultural, aesthetic, 
and scenic resources. 


19597 (ES/ER/TM-75) Validation procedures used in the 
Background Soil Characterization Project on the Oak Ridge 
Reservation, Oak Ridge, Tennessee: Environmental Restora- 
tion Program. Oak Ridge National Lab., TN (United States). Dec 
1993. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94006375. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is (1) to document the data validation 
process developed for the Background Soil Characterization 
Project (BSCP); (2) to offer members of other project teams and 
potential data users the benefit of the experience gained in the 
BSCP in the area of developing project-specific data validation cri- 
teria and procedures based on best available guidance and 
technical information; and (3) to provide input and guidance to the 
efforts under way within Martin Marietta Energy Systems, Inc., to 
develop standard operating procedures to streamline and optimize 
the analytical laboratory data validation process for general use by 
making it more technically rigorous, consistent, and cost effective. 
Lessons learned from the BSCP are also provided to meet this end 
(Sect. 1.3). 


19598 (ES/ER/TM-85) Toxicological benchmarks for 
screening potential contaminants of concern for effects on ter- 
restrial plants: Environmental Restoration Program. Suter, 
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GW. Il; Will, M.E.; Evans, C. Oak Ridge National Lab., TN (United 
States). Sep 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94009875. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the initial stages in ecological risk assessment for haz- 
ardous waste sites is the screening of contaminants to determine 
which of them are worthy of further consideration as “contaminants 
of potential concern.” This process is termed “contaminant 
screening.” It is performed by comparing measured ambient con- 
centrations of chemicals to benchmark concentrations. Currently, 
no standard benchmark concentrations exist for assessing contami- 
nants in soil with respect to their toxicity to plants. This report 
presents a standard method for deriving benchmarks for this pur- 
pose (phytotoxicity benchmarks), a set of data concerning effects of 
chemicals in soil or soil solution on plants, and a set of phytotoxicity 
benchmarks for 34 chemicals potentially associated with US De- 
partment of Energy (DOE) sites. Chemicals that are found in soil at 
concentrations exceeding both the phytotoxicity benchmark and the 
background concentration for the soil type should be considered 
contaminants of potential concern. The purpose of this report is to 
present plant toxicity data and discuss their utility as benchmarks 
for determining the hazard to terrestrial plants caused by contami- 
nants in soil. Benchmarks are provided for soils and solutions. 


19599 (ES/ER/TM-95) Toxicological benchmarks _ for 
screening potential contaminants of concern for effects on 
sediment-associated biota: Environmental Restoration Pro- 
gram ESD Publication 4107. Hull, R.N.; Suter, G.W. Il. Oak Ridge 
National Lab., TN (United States). Aug 1993. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94006324. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Because a hazardous waste site may contain hundreds of chem- 
icals, it is important to screen contaminants of concern for the 
ecological risk assessment. Often this screening is done as part of 
a Screening Assessment, the purpose of which is to evaluate the 
available data, identify data gaps, and screen potential contami- 
nants of concern. Screening may be accomplished by using a set 
of toxicological benchmarks. These benchmarks are helpful in de- 
termining whether contaminants warrant further assessment or are 
at a level that requires no further attention. If a chemical concen- 
tration or the reported detection limit exceeds a proposed lower 
benchmark, more analysis is needed to determine the hazards 
posed by that chemical. If, however, the chemical concentration 
falls below the lower benchmark value, the chemical may be elimi- 
nated from further study. This report briefly describes three 
categories of approaches to the development of sediment quality 
benchmarks. These approaches are based on analytical chemistry, 
toxicity test results, and field survey data. A fourth integrative ap- 
proach incorporates ail three types of data. 


19600 (HW-32609) A note on the behavior of stack gases. 
Fuquay, J.J.; Shorr, B. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Dec 1954. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009492. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The ability of the atmosphere to disperse and diffuse smoke and 
gases varies widely with weather conditions. The rate of diffusion is 
governed mainly by the degree of atmospheric turbulence present. 
The latter is in itself an extremely complex air motion which acts as 
the mixing agent in diffusion. This turbulence, which is so funda- 
mental in the diffusion process, depends on such quantities as 
wind speed, rate of change of wind speed or wind direction with 
height, and rate of change of air temperature with height. Since 
these conditions differ widely from hour to hour and day to day, 
there is a corresponding variation in the diffusing capacity of the at- 
mosphere. The rate of change of temperature with height and the 
wind speed have the most pronounced effect on the physical ap- 
pearance of smoke plumes, which in itself provides a clue to the 
diffusing power of the atmosphere during various atmospheric con- 
ditions. The purpose of this note is to present, in semi-technical 
terms, some of the basic physical concepts related to the behavior 
of gaseous stack effluents after release into the atmosphere, and 





to describe certain visible geometrical features of effluent plumes 
that are directly related to the physical state of the atmosphere. 


19601 (INIS-JP—018, pp. 575-582) Packaging development 
needs to support environmental restoration. Hummer, J.H. 
(Westinghouse Hanford Co., Richland, WA (United States)); Kuklin- 
ski, J.L. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The U.S. Department of Energy is bringing its facilities into com- 
pliance with present environmental protection regulations. At the 
Hanford Site, this includes cleanup of its vast nuclear and chemical 
wastes. Cleanup will involve extensive collecting, consolidating, 
and processing of radioactive and other hazardous wastes. The 
Hanford Site was established by the Federal government in 1943 to 
produce plutonium. Natural uranium was fabricated into fuel slugs, 
inserted into nuclear reactors, and converted into plutonium. The ir- 
radiated slugs were then sent through plutonium extraction facilities. 
Process waste was discharged to the ground, stored on-site, or 
shipped off-site for disposal. Activities grew to include nine produc- 
tion reactors, five coal-fired power plants, nuclear fuel fabrication, 
other support facilities including underground waste storage tanks, 
and numerous chemical and waste processing plants. Cleanup ac- 
tivities will require extensive transport of radioactive and other 
hazardous materials. Packaging developments and research are 
required in the following areas to enhance environmental cleanup; 
(1) Packaging for Large Contaminated and Activated Components. 
(2) Bulk Packaging for Contaminated Solids. (3) Bulk Packaging for 
Contaminated Liquids. (4) Environmental Samples. (J.P.N.). 


19602 (INIS-mf—13804, pp. 171-176) ETEX and the partici- 
pation of the National institute of Meteorology and Hydrology 
in it. Sirakov, D. (National Institute of Meteorology and Hydrology, 
Sofia (Bulgaria)); Prodanova, M. Committee on the Use of Atomic 
Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in 
Bulgarian). (CONF-9304245—: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The overall objectives of ETEX (European Tracer Experiment) 
and the participation of National Institute of Meteorology and 
Hydrology (NIMH) Bulgaria, are presented. According to the re- 
quirements of the Executive Group (EG) of ETEX a National 
Representative was proposed and adopted as well as persons 
responsible for the experimental and modeling part of the Experi- 
ment. Five possible synoptic stations as sampling points are 
proposed and their parameters sent to EG. So far, two stations - 
Sofia and Vidin are adopted. To the end of 1993 the samplers are 
to be received and mounted together with the operational instruc- 
tions. The 1st Dry Run of ETEX began on April 19, 1993 at 12:00 
UTC. A long-range air pollution model was adapted according to 
the needs of an early warning system. A rectangular area covering 
Europe with a grid 41x39 points and 75 km space step was cho- 
sen and the necessary lend-use information was prepared. The 
Forecast Technological Line of NIMH based on computer network 
is used to supply the model with meteorology information. The in- 
formation flow in this Line was analyzed to chose the most proper 
one - the production of the Meteorology.Office in Bracknell, Eng- 
land. Additional information occurred to be required in comparison 
with the weather forecast needs. A system of preprocessing codes 
was created to prepare the input to the model which includes 
interpolations of scalar and vector fields from polar to Cartesian co- 
ordinates, handling missing data in some sub-areas and even all 
the area, time interpolation from the regular synoptic terms to the 
accidental time of the release. Additional software was created for 
the needs of ETEX itself -interpolation of the calculated concentra- 
tion field to the sampling points and arrangement of this information 
according to the Technical Specification. The participation of NIMH 
in the 1st Dry Run was successful. All required information was 
supplied in time to the EG. 2 figs., 4 refs. (author). 
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19603 (INIS-mf—13872, pp. 17-18) The effect of liquid phase 
distribution, sorption and soil particles dimensions on diftu- 
sion of trace elements and radionuclides in soils. Gosman, A. 
(Ceske Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Jaderna a Fysikaine Inzenyrska); Blazicek, J. Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. C. 212p. Order 
Number DE94624078. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SOILS/radionuclide migration; CESIUM 
137; DIFFUSION; MOISTURE; PARTICLE SIZE; SOILS; SORP- 
TION; STRONTIUM 90 


19604 (JAERI-M—93-228, pp. 810-817) Classification of 
Japanese Granitic rocks and clays by K, Ca, Rb, Sr and its 
application to archaeology. Mitsuji, Toshikazu (Nara Univ. of Ed- 
ucation (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

in order to develop a scientific method to determine the prove- 
nence of the ancient ceramics, an energy dispersive X-ray 
fluorescence spectrometer made the analysis of Sueki ware, a kind 
of Japanese ancient ceramics, and granitic rocks. As the result, the 
elements such as K, Ca, Rb and Sr were found out to be most 
useful in discriminating kilns. These elements were used to deter- 
mine the provenence of the earliest sueki. The largest production 
at that time was carried out in the Suemura, the southern area of 
Osaka prefecture. The Suemura’s product was found out from 
many tomb sites throughout Japan. It was thought that this fact 
suggested the ancient king’s conquest of Japan. (author). 


19605 (LA-UR-94-400) The use of the long-range alpha 
detector (LRAD) for alpha emission surveys at active and inac- 
tive firing sites. Mason, C.F.V. (Los Alamos National Lab., NM 
(United States)); Allander, K.S.; Bounds, J.A.; Garner, S.E.; Walter, 
K.J. Los Alamos National Lab., NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940225-47: Waste manage- 
ment '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order 
Number DE94007526. Source: OSTI; NTIS; INIS; GPO Dep. 

Surveys were carried out at five different firing sites at Los 
Alamos National Laboratory to measure residual alpha emissions 
in earth contaminated with natural and depleted uranium. This con- 
tamination is caused by controlled experimental explosions during 
testing of the non fissile components of nuclear weapons. Two 
conclusions were reached: the first is that post shot clearing of the 
experimental areas is effective at removing contamination and the 
second is that the diminution of alpha emissions due to aging is 
small. 


19606 (LBL-34865) Site remediation in a virtual environ- 
ment. Bethel, W.; Jacobsen, J.; Holland, P. Lawrence Berkeley 
Lab., CA (United States). Jan 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940247—4: IS&T/Society of Photo-optical instrumentation 
Engineers (SPIE) meeting on electronic imaging science and tech- 
nology, San Jose, CA (United States), 6-10 Feb 1994). Order 
Number DE94011376. Source: OSTI; NTIS; GPO Dep. 

We describe the process used in combining an existing com- 
puter simulation with both Virtual Reality (VR) input and output 
devices, and conventional visualization tools, so as to make the 
simulation easier to use and the results easier to understand. VR 
input technology facilitates direct user manipulation of three dimen- 
sional simulation parameters. Commercially available visualization 
tools provide a flexible environment for representing abstract scien- 
tific data. VR output technology provides a more flexible and 
convincing way to view the visualization results than is afforded in 
contemporary visualization software. The desired goal of this pro- 
cess is a prototype system that minimizes man-machine interface 
barriers, as well as enhanced control over the simulation itself, so 
as to maximize the use of scientific judgement and intuition. In 
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environmental remediation, the goal is to clean up contaminants ei- 
ther by removing them or rendering them non-toxic. A computer 
model simulates water or chemical flooding to mobilize and extract 
hydrocarbon contaminants from a volume of saturated soil/rock. 
Several wells are drilled in the vicinity of the contaminant, water 
and/or chemicals are injected into some of the wells, and fluid con- 
taining the mobilized hydrocarbons is pumped out of the remaining 
wells. The user is tasked with finding well locations and pumping 
rates that maximize recovery of the contaminants while minimizing 
drilling and pumping costs to clean up the site of interest. 


19607 (NEI-NO-399) Investigation of a sandy soil from 
southern Norway considering weathering and acidification 
processes. Teveldal, S. Norsk Inst. for Skogforskning, Aas (Nor- 
way); Norges Landbrukshoegskole, Aas (Norway). May 1993. 
227p. (in Norwegian, English). Order Number DE94763338. 
Source: OSTI; NTIS. 

Weathering and acidification processes have been studied in a 
podzol profile developed on sand by two approaches: A mineralog- 
ical method using quartz as an internal standard was used to 
determine the mean weathering rate during a postglacial period of 
9400 years. The annual loss was found to be 3.2 g/m?. The re- 
lease of elements due to silicate weathering was calculated from 
depletion curves, and the average annual release of Na+K+Mg+Ca 
for the period was 19 meq/m®. Due to disintegration of rock frag- 
ments, the particle size distribution has changed drastically in the 
upper part of the profile, and minerals have been transferred from 
sand fraction to silt and clay fractions. The most important weath- 
ering processes are the total breakdown of trioctahedral chlorite 
and biotite and the transformation of dioctahedral mica (muscovite- 
phengite) to a regularly interstratified mineral and further to 
Al-vermiculite or smectite. A column experiment with 27 "undis- 
turbed” 40 cm long soil monoliths was carried out at a temperature 
of 8°C. The results from the first 168 weeks are reported. With 
some exceptions, the columns were treated close to field condition 
to attain a steady state on the ion exchangers in a reasonable time 
perspective. At the end of the first year a considerable mineraliza- 
tion and nitrification started which overrides the pH-differences in 
the "rain” solutions. The acidification of the soil could be followed 
through the chemistry in the bottom outlets. Preliminary results in- 
dicate a weathering rate in the columns which is 3-4 times higher 
than the mean value determined in the first work. This difference is 
not big taking into account the favorable conditions in the columns. 
It is concluded that input of mineral nutrients from weathering and 


deposition together may be less than the loss through leaching and 
wood increment, 


19608 (ORNL/TM-—11358) Third report on the Oak Ridge 
National Laboratory Biological Monitoring and Abatement Pro- 
gram for White Oak Creek Watershed and the Clinch River. 
Loar, J.M. (ed.) (and others); Adams, S.M.; Bailey, R.D. Oak Ridge 
National Lab., TN (United States). Mar 1994. 313p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94011606. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4255. 

As a condition of the National Pollutant Discharge Elimination 
System (NPDES) permit issued to Oak Ridge National Laboratory 
(ORNL) on April 1, 1985, a Biological Monitoring and Abatement 
Program (BMAP) was developed for White Oak Creek (WOC); se- 
lected tributaries of WOC, including Fifth Creek, First Creek, Melton 
Branch, and Northwest Tributary; and the Clinch River. The BMAP 
currently consists of six major tasks that address both radiological 
and nonradiological contaminants in the aquatic and terrestrial 
environs at ORNL. These are (1) toxicity monitoring, (2) bioaccumu- 
lation monitoring of nonradiological contaminants in aquatic biota, 
(3) biological indicator studies, (4) instream ecological monitoring, 
(5) assessment of contaminants in the terrestrial environment, and 
(6) radioecology of WOC and White Oak Lake (WOL). The investi- 
gation of contaminant transport, distribution, and fate in the WOC 
embayment-Clinch River-Watts Bar Reservoir system was originally 
a task of the BMAP but, in 1988, was incorporated into the Re- 
source Conservation and Recovery Act Facility investigation for the 
Clinch River, a separate study to assess offsite contamination from 
all three Department of Energy facilities in Oak Ridge. 
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19609 (ORNL/TM-12150) Second report on the Oak Ridge 
K-25 Site Biological Monitoring and Abatement Program for 
Mitchell Branch. Smith, J.G. (ed.) (Oak Ridge National Lab., TN 
(United States)); Adams, S.M.; Hinzman, R.L.; Kszos, L.A.; Loar, 
J.M.; Peterson, M.J.; Ryon, M.G.; Southworth, G.R.; Crumby, W.D. 
Oak Ridge National Lab., TN (United States). Mar 1994. 188p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94011603. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3928. 

On September 11, 1986, a modified National Pollutant Discharge 
Elimination System permit was issued for the Oak Ridge Gaseous 
Diffusion Plant (ORGDP; now referred to as the Oak Ridge K-25 
Site), a former uranium-enrichment production facility. As required 
in Part Ill of the permit, a Biological Monitoring and Abatement 
Program (BMAP) was developed for the biological monitoring of 
Mitchell Branch (K-1700 stream) and submitted for approval to the 
US EPA and the Tennessee Department of Environment and Con- 
servation. The plan described biomonitoring activities that would be 
conducted over the duration of the permit. The objectives of the 
BMAP are to demonstrate that the effluent limitations established 
for the Oak Ridge K-25 Site protect and maintain the use of 
Mitchell Branch for growth and propagation of fish and other 
aquatic life, and to document the effects on stream biota resulting 
from operation of major new pollution abatement facilities. The 
BMAP consists of four tasks: ambient toxicity testing; bioaccumula- 
tion studies; biological indicator studies; and ecological surveys of 
stream communities, including benthic macroinvertebrates and fish. 
This document is the second in a series of reports presenting the 
results of the studies that were conducted over various periods of 
time between August 1987 and June 1990. 


19610 (ORNL/TM-12620) Polychlorinated biphenyls and 
their interaction with the environment. Dickerson, K.S.; Korte, 
N.E. Oak Ridge National Lab., TN (United States). May 1994. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94011600. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a review of the existing technical literature re- 
garding the physical and biological properties of polychlorinated 
biphenyls (PCBs) and their interaction with the environment. It is 
intended to be used when evaluating PCB-contaminated soil and 
the effects of specific environmental conditions on PCB degrada- 
tion. PCBs are a class of chlorinated aromatic compounds with 209 
possible structural arrangements. The composition of PCBs in the 
environment changes over time due to various physiochemical and 
biological properties and processes: vapor pressure, solubility, 
octanol-water partitioning, adsorption, and biodegradation. As the 
number of chlorine atoms increases, both vapor pressure and wa- 
ter solubility decrease, while adsorption and the octanol-water 
partitioning coefficient increase. Dechlorination of PCBs occurs 
primarily through aerobic and anaerobic microbial degradation. Aer- 
obic bacteria preferentially dechlorinate less-chlorinated PCBs, 
while anaerobic bacteria preferentially dechlorinate more highly 
chlorinated PCBs. The less-chlorinated PCB congeners are less 
persistent in the environment due to volatilization, solubility, and 
aerobic biodegradation, while the more-chlorinated PCBs are more 
persistent in the environment due to adsorption. The composition 
of an original PCB mixture in the environment can be expected to 
change due to a combination of processes described above. Any 
attempt to determine the source of PCBs or Aroclors identified in 


an environment sample must be approached with caution to avoid 
inaccurate conclusions. 


19611 Method and apparatus for removing ions from soll. 
Bibler, J.P. To Dept. of Energy. 1992. U.S. Patent Application 7- 
841,108. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94007344. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method and apparatus for selec- 
tively removing species of ions from an area of soil. Permeable 
membranes and impregnated with an ion exchange resin that is 
specific to one or more species of chemical ions are inserted into 
ground in close proximity to, and on opposing sides of, a soil area 
of interest. An electric potential is applied across electrodes and to 





cause the migration of ions out of soil area toward the membranes. 
Preferably, the resin exchanges ions of sodium or hydrogen for 
ions of mercury that it captures from soil area. Once membranes 
and become substantially saturated with mercury ions, the potential 
applied across electrodes and is discontinued and membranes and 
are preferably removed from soil for storage or recovery of the 
ions. The membranes are also preferably impregnated with a buffer 
to inhibit the effect of the hydrolysis of water by current from the 
electrodes. 


19612 (PNL—8869) Preliminary potentiometric map and 
flow dynamic characteristics for the upper-basalt confined 
aquifer system. Spane, F.A. Jr.; Raymond, R.G. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1993. 63p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94001678. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents the first comprehensive Hanford Site-wide 
potentiometric map for the upper-basalt confined aquifer system 
(i.e., the upper Saddie Mountains Basalt). In constructing the po- 
tentiometric map, over forty on-site and off-site monitoring wells 
and boreholes were used. The potentiometric map developed for 
the upper-basalt confined aquifer is consistent with the areal head 
pattern indicated for the Mabton interbed, which is a deeper and 
more areally extensive confined aquifer underlying the Hanford 
Site. Salient features for the upper-basalt confined aquifer system 
potentiometric map are described. 


19613 (PNL-8893) Ecological evaluation of proposed 
dredged material from Winyah Bay, South Carolina. Ward, J.A. 
(Battelle/Marine Sciences Lab., Sequim, WA (United States)); Gar- 
diner, W.W.; Pinza, M.R.; Word, J.Q. Pacific Northwest Lab., 
Richland, WA (United States); Battelle/Marine Sciences Lab.., 
Sequim, WA (United States). Oct 1993. 218p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94002435. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The navigational channels of Winyah Bay, Georgetown Harbor, 
South Carolina require dredging to enable normal shipping traffic to 
use these areas. Before dredging, environmental assessments 
must be conducted to determine the suitability of this dredged sedi- 
ment for unconfined, open-water disposal. The Charleston, South 
Carolina District Office of the US Army Corps of Engineers (US- 
ACE) requested that the Battelle/Marine Science Laboratory (MSL) 
collect sediment samples and conduct the required physical/ 
chemical, toxicological, and bioaccumulation evaluations as re- 
quired in the 1991 Implementation Manual. This report is intended 
to provide information required to address potential ecological 
effects of the Entrance Channel and Inner Harbor sediments pro- 
posed disposal in the ocean. 


19614 (PNL-8971) Three-dimensional conceptual model 
for the Hanford Site unconfined aquifer system, FY 1993 sta- 
tus report. Thorne, P.D.; Chamness, M.A.; Spane, F.A. Jr.; 
Vermeul, V.R.; Webber, W.D. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1993. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94005497. Source: OSTI; NTIS; INIS; GPO Dep. 

The ground water underlying parts of the Hanford Site (Figure 
1.1) contains radioactive and chemical contaminants at concentra- 
tions exceeding regulatory standards (Dresel et al. 1993). The 
Hanford Site Ground-Water Surveillance Project, operated by Pa- 
cific Northwest Laboratory (PNL), is responsible for monitoring the 
movement of these contaminants to ensure that public health and 
the environment are protected. To support the monitoring effort, a 
sitewide three-dimensional ground-water flow model is being devel- 
oped. This report provides an update on the status of the 
conceptual model that will form the basis for constructing a numeri- 
cal three-dimensional flow model for, the site. Thorne and 
Chamness (1992) provide additional information on the initial de- 
velopment of the three-dimensional conceptual model. 


19615 (PNL-8991) Hanford Site ground-water model: 
Geographic information system linkages and model enhance- 
ments, FY 1993. Wurstner, S.K.; Devary, J.L. Pacific Northwest 
Lab., Richland, WA (United States). Dec 1993. 71p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94005295. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Appendixes included on IBM formatted disk. 

Models of the unconfined aquifer are important tools that are 
used to (1) identify and quantify existing, emerging, or potential 
ground-water quality problems, (2) predict changes in ground-water 
flow and contaminant transport as waste-water discharge opera- 
tions change, and (3) assess the potential for contaminants to 
migrate from the US Department of Energy's Hanford Site through 
the ground water. Formerly, most of the numerical models devel- 
oped at the Hanford Site were two-dimensional. However, 
contaminant concentrations cannot be accurately predicted with a 
two-dimensional model, which assumes a constant vertical distribu- 
tion of contaminants in the aquifer. Development of two- and 
three-dimensional models of ground-water flow based on the Cou- 
pled Fluid, Energy, and Solute Transport (CFEST) code began in 
the mid- 1980s. The CFEST code was selected because of its abil- 
ity to simulate both ground-water flow and contaminant transport. 
Physical processes that can be modeled by CFEST include aquifer 
geometry, heterogeneity, boundary conditions, and _ initial 
conditions. The CFEST ground-water modeling library has been in- 
tegrated with the commercially available geographic information 
system (GIS) ARC/INFO. The display and analysis capabilities of a 
GIS are well suited to the size and diversity of databases being 
generated at the Hanford Site. The ability to visually inspect large 
databases through a graphical analysis tool provides a stable foun- 
dation for site assessments and ground-water modeling studies. 
Any ground-water flow model being used by an ongoing project 
should be continually updated and refined to reflect the most cur- 
rent knowledge of the system. The two-dimensional ground-water 
flow model being used in support of the Ground-Water Surveillance 
Project has recently been updated and enhanced. One major en- 
hancement was the extension of the model area to include North 
Richland. 


19616 (PNL-—9008) Information on Hoover’s desert parsiey 
for base realignment. Downs, J.L. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Eberhardt, L.E.; Meadow, V.W. Pacific 
Northwest Lab., Richland, WA (United States). Dec 1993. 18p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94005702. Source: OSTI; NTIS; GPO Dep. 

Hoover's desert parsley, Lomatium tuberosum Hoover, is listed 
as a threatened species by the state of Washington and is a candi- 
date for federal consideration in the 1985 Federal Register, Notice 
of Review. A memorandum from the Deputy Assistant Secretary of 
the Army stated that “candidate species and those proposed for 
listing will be treated as listed species when managing the natural 
resources or supporting military mission requirements.” As a result 
of this management strategy, the US Department of the Army at 
Ft. Lewis requested that Pacific Northwest Laboratory (PNL) per- 
form a review of pertinent literature, survey the current populations 
of this plant on the Yakima Training Center (YTC) during the spring 
months of 1992, identify likely habitat for the plant, and perform a 
search/survey for other populations on the YTC. Several popula- 
tions. of Hoover's desert parsley were known to be located on the 
YTC: Township 15N, Range 23E, Section 33, NW 1/4 of SW 1/4 at 
244 m in the Saddle Mountains at Sentinel Gap, and on Umtanum 
Ridge Township 13N, Range 23E, Section 4, SW 1/4 of NE 1/4. 
However, no methodical survey for the species on the YTC had 
been undertaken. The results of this survey from February 1992 to 
May 1992 include an inventory of existing populations on the YTC, 
maps of the locations of habitats for populations, information on the 
life history of the plant, and an evaluation of the impact of livestock 
grazing on Hoover's desert parsley. A summary of the findings of 
these efforts is provided in this report. The data collected provide 
information on the status of Hoover's desert parsley on the YTC 
and aid in planning for protection of this threatened plant. 


19617 (PNL-9$380) Wildlife studies on the Hanford Site: 
1993 Highlights report. Cadwell, L.L. (ed.). Pacific Northwest 
Lab., Richland, WA (United States). Apr 1994. 36p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94010671. Source: OSTI; NTIS; 
GPO Dep. 

The Pacific Northwest Laboratory (PNL) Wildlife Resources Mon- 
itoring Project was initiated by DOE to track the status of wildlife 
populations to determine whether Hanford operations affected 
them. The project continues to conduct a census of wildlife popula- 
tions that are highly visible, economically or aesthetically important, 
and rare or otherwise considered sensitive. Examples of long-term 
data collected and maintained through the Wildlife Resources Mon- 
itoring Project include annual goose nesting surveys conducted on 
islands in the Hanford Reach, wintering bald eagle surveys, and 
fall Chinook salmon redd (nest) surveys. The report highlights ac- 
tivities related to salmon and mollusks on the Hanford Reach of 
the Columbia River; describes efforts to map vegetation on the Site 
and efforts to survey species of concern; provides descriptions of 
shrub-steppe bird surveys, including bald eagles, Canada geese, 
and hawks; outlines efforts to monitor mule deer and elk popula- 
tions on the Site; and describes development of a biological 
database management system. 


19618 (PNL-9394) Ecotoxicity literature review of selected 
Hanford Site contaminants. Driver, C.J. Pacific Northwest Lab.., 
Richland, WA (United States). Mar 1994. 134p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94009009. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Available information on the toxicity, food chain transport, and 
bioconcentration of several Hanford Site contaminants were re- 
viewed. The contaminants included cesium-137, cobalt-60, 
europium, nitrate, plutonium, strontium-90, technetium, tritium, ura- 
nium, and chromium (Ill and VI). Toxicity and mobility in both 
aquatic and terrestrial systems were considered. For aquatic sys- 
tems, considerable information was available on the chemical and/ 
or radiological toxicity of most of the contaminants in invertebrate 
animals and fish. Little information was available on aquatic macro- 
phyte response to the contaminants. Terrestrial animals such as 
waterfowl! and amphibians that have high exposure potential in 
aquatic systems were also largely unrepresented in the toxicity lit- 
erature. The preponderance of toxicity data for terrestrial biota was 
for laboratory mammals. Bioconcentration factors and transfer coef- 
ficients were obtained for primary producers and consumers in 
representative aquatic and terrestrial systems; however, little data 
were available for upper trophic level transfer, particularly for ter- 
restrial predators. Food chain transport and toxicity information for 
the contaminants were generally lacking for desert or sage brush- 
steppe organisms, particularly plants and reptiles. 


19619 (PNL-9437) Monitoring groundwater and river inter- 
action along the Hanford reach of the Columbia River. 
Campbell, M.D. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1994. 57p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O6-76RL01830. Order Number 
DE94009877. Source: OSTI; NTIS; GPO Dep. 

As an adjunct to efficient Hanford Site characterization and re- 
mediation of groundwater contamination, an automatic monitor 
network has been used to measure Columbia River and adjacent 
groundwater levels in several areas of the Hanford Site since 
1991. Water levels, temperatures, and electrical conductivity mea- 
sured by the automatic monitor network provided an_ initial 
database with which to calibrate models and from which to infer 
ground and river water interactions for site characterization and re- 
mediation activities. Measurements of the dynamic river/aquifer 
system have been simultaneous at 1-hr intervals, with a quality 
suitable for hydrologic modeling and for computer model calibration 
and testing. This report describes the equipment, procedures, and 
results from measurements done in 1993. 


19620 


(PNL-9448) Vegetation survey of knapweed on the 
Yakima Training Center - 1992. Downs, J.L.; Cadoret, N.A.; 
Rickard, W.H. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1994. 29p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011435. Source: OSTI; NTIS; GPO Dep. 
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This report summarizes and discusses the results of a vegetation 
survey conducted in 1992 on a portion of the Yakima Training Cen- 
ter (YTC). Pacific Northwest Laboratory (PNL) conducted this 
survey and a similar survey in 1991 for the U.S. Department of the 
Army. The objectives of the survey were to evaluate the impact of 
the herbicide picloram on forbs where aerial applications of piclo- 
ram were made in 1988, 1989, and 1991 to control knapweed 
infestations. Forbs are of special interest because they are an im- 
portant part of the spring and summer diet of the western sage 
grouse, which is a U.S. Fish and Wildlife Service candidate species 
for the threatened and endangered list. We also conducted a limited 
evaluation of the effectiveness of the spray program in controlling 
the spread of knapweed. Percent plant canopy cover and number 
of forbs were measured on 120 transacts on the herbicide-treated 
and untreated control areas. Herbicide treatment in 1991 resulted 
in a significant reduction in knapweed based on percent cover and 
density. The treatment areas also all had lower percent canopy 
cover of perennial forbs and fewer perennial forbs compared to 
control areas. Canopy cover of shrubs and annual, biennial, and 
perennial forbs measured on the YTC increased between the 1991 
and 1992 survey, which may indicate a recovery of these vegeta- 
tion types after disturbance. These increases also could reflect the 
mild 1992 winter and superior growing conditions in the spring of 
1992. We recommend that these vegetation transacts continue to 
be monitored for an additional growing season to evaluate (1) 
whether knapweed increases to its previous abundance in the 
1991 herbicide-treated area, (2) the efficacy of herbicide applica- 
tion on transacts along roadways, and (3) the increase in invasive 
annuals in herbicide-treated areas and the possible effects on com- 
munity vegetation structure and sage grouse habitat. 


19621 (PNL-9464) Sage grouse on the Yakima Training 
Center: A summary of studies conducted during 1991 and 
1992. Cadwell, L.L. (Pacific Northwest Lab., Richland, WA (United 
States)); Simmons, M.A.; Downs, J.L.; Sveum, C.M. Pacific North- 
west Lab., Richland, WA (United States). Apr 1994. 50p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011136. Source: OSTI; NTIS; GPO Dep. 

The Yakima Training Center (YTC) sage grouse population is 
one of only two remnant populations of sage grouse remaining in 
the state of Washington. Sage grouse are considered candidates 
for listing as a state threatened species. The purpose of the work 
was to identify sage grouse population characteristics, habitat pref- 
erences, and land areas used by sage grouse to assist YTC 
environmental management staff and military training personnel in 
both managing sage grouse and planning training activities. The ul- 
timate objective is to protect sage grouse and sage grouse habitat 
without compromising military training objectives. The sage grouse 
population on the YTC is small but appears to have remained sta- 
ble during the past few years. Two distinct subpopulations of 
grouse appear to exist, each occupying a distinct geographical re- 
gion and using separate lek areas. Nesting and brooding hens 
select for long angle slopes and moderate elevations, which places 
the birds in preferred troop-training areas. The greatest potential 
impact of training activities on sage grouse seems to be related to 
habitat loss, although disturbance at leks during the breeding sea- 
son also could have major impacts on breeding success. The 
creation of habitat maps for the YTC showing vegetation features 
most valued by sage grouse is recommended because it would 
provide habitat managers and military training planner's with a 
means to protect grouse habitat while making training assignments. 
An analysis of sage grouse habitat quality, as impacted by training 
activity, would also assist habitat managers in making decisions re- 
garding habitat restoration and protection. 


19622 (PNL-9465) 1993 study of long-billed curlews on 
the Yakima Training Center. Hand, K.D.; Cadwell, L.L. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1994. 48p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94011137. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory conducted a study for the US 
Department of the Army on long-billed curlews (Numenius ameri- 
canus) on the Yakima Training Center (YTC) in the spring and 





summer of 1993. Long-billed curlews are a Class Illc federal candi- 
date species and are listed as a “species of special concern” by 
the Washington Department of Wildlife. The objectives of this study 
were to (1) locate major nesting areas, (2) locate brood rearing ar- 
eas, (3) evaluate habitat requirements, (4) determine diet, (5) 
evaluate response to troop activities, (6) estimate population size, 
(7) estimate recruitment rates, and (8) establish a relative abun- 
dance survey method. 


19623 (PNL-SA-21763) Comparative efficiency of microbial 
systems for destroying carbon tetrachloride contamination in 
Hanford groundwater. Truex, M.J.; Skeen, R.S.; Caley, S.M.; 
Workman, D.J. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-930482— 
12: 2. international symposium in situ and on-site bioreclamation, 
San Diego, CA (United States), 5-8 Apr 1993). Order Number 
DE94004319. Source: OSTI; NTIS; INIS; GPO Dep. 

Past waste disposal practices at the US Department of Energy's 
(DOE) Hanford site have resulted in carbon tetrachloride (CCl4) 
and nitrate contamination in the groundwater. In situ bioremediation 
is currently being investigated as a cost effective means to destroy 
these groundwater contaminants. The cost effectiveness of biore- 
mediation is significantly influenced by the nutrient amendments 
required to sustain the contaminant destruction reactions. This is 
particularly important for bioremediation of CCl, because its biode- 
struction is the result of a cometabolic process. Nutrient 
amendments are also important in controlling the growth character- 
istics of the bacteria to prevent biofouling. Current and previous 
research has focused on determining the reaction kinetics and 
microbial processes for CCl, destruction using acetate as the elec- 
tron donor for indigenous microbes. This study was conducted to 
determine if electron donors other than acetate may be more cost 
effective, or may provide a better means of process control, for in 
situ bioremediation of CCl, contamination. Three alternative elec- 
tron donors, glycerol, methanol, and ethanol, were screened for 
their ability to stimulate CCl, destruction. Detailed reaction kinetic 
experiments using an indigenous microbial consortium with these 
substrates and with acetate were conducted to determine the effi- 
ciency of each in destroying CCl,. 


19624 


(RFP-4812) Isotopic ratio method for determining 
uranium contamination. Miles, R.E.; Sieben, A.K. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 3 
Feb 1994. 6p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC34-90DP62349. (CONF-940225—33: 
Waste management '94, Tucson, AZ (United States), 27 Feb - 3 
mar 1994). Order Number DE94007067. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The presence of high concentrations of uranium in the subsur- 
face can be attributed either to contamination from uranium 
processing activities or to naturally occurring uranium. A mathemat- 
ical method has been employed to evaluate the isotope ratios from 
subsurface soils at the Rocky Flats Nuclear Weapons Plant (RFP) 
and demonstrates conclusively that the soil contains uranium from 
a natural source and has not been contaminated with enriched ura- 
nium resulting from RFP releases. This paper describes the method 
used in this determination which has widespread application in site 
characterizations and can be adapted to other radioisotopes used 
in manufacturing industries. The determination of radioisotope 
source can lead to a reduction of the remediation effort. 


19625 (RISO-R-622(EN)) Environmental radioactivity in the 
North Atlantic region including the Faroe Islands and Green- 
land. 1990 and 1991. Aarkrog, A. (Risoe National Lab. 
(Denmark)); Chen, Q.J.; Dahigaard, H.; Hansen, H.; Nielsen, S.P.; 
Strandberg, M.; Buch, E.; Christensen, G.C.; Holm, E. Risoe Na- 
tional Lab., Roskilde (Denmark). Environmental Science and 
Technology Dept. Jan 1994. 88p. Order Number DE94624248. 
Source: OSTI; NTIS; INIS. 

Measurements of fallout radioactivity in the North Atlantic region 
including Faroe Islands and Greenland are reported. Strontium-90, 
cesium-137 and cesium-134 were determined in samples of precip- 
itation, sea water, vegetation, various foodstuffs (including milk in 
the Faroes), and drinking water. Estimates are given of the mean 
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contents of 9°Sr and '°7Cs in human diet in the Faroes and Green- 
land in 1990 and 1991. °°Te data on marine samples, in particular 
sea water from the Greenland Sea, are reported. (au) (77 tabs., 46 
ills., 8 refs.). 


19626 (RISO-R-716(EN)) EU-CIS joint study project 2: 
Conceptual framework of intervention level setting. Hedemann 
Jensen, P. (Risoe National Laboratory, Roskilde (Denmark)); 
Demin, V.F.; Konstantinov, Y.O.; Yatsalo, B.|. Risoe National Lab., 
Roskilde (Denmark). Safety Dept. Jan 1994. 48p. Order Number 
DE94624249. Source: OSTI; NTIS; INIS. 

Long-term protective measures taken in the CIS following the 
Chernobyi accident included relocating people from the most con- 
taminated areas as well as continuing the restrictions on using 
foodstuffs contaminated with '97Cs. The levels at which these 
countermeasures were introduced or still are being introduced for 
dose-saving purposes have been used to estimate avertable doses 
based on population distributions on both dose rate and surface 
contamination density of '°7Cs in space and time. The averted and 
avertable doses have been quantified by parameters of these dis- 
tributions and intervention levels for relocation and foodstuff 
restrictions. The countermeasure efficiencies in agricultural produc- 
tion and various protection strategies in the agrosphere in Russia 
have been investigated. In addition, methods for estimating 
avertable radiation risks as well as residual risk from continuing ex- 
posures in terms of age-dependent radiation risk factors have been 
suggested. The sensitivity of changing intervention levels ex- 
pressed in terms of changes in costs and avertable collective 
doses have been explored. The application of the present method- 
ology in the decision-making process following a nuclear accident 
is discussed. Suggestions are made for including the methodology 
in simple models to be used for aiding decision-making on intro- 
ducing protective measures. (au) (12 tabs., 8 ills., 22 refs.). 


19627 (SAND—93-2765) The in situ permeable flow sensor: 
A device for measuring groundwater flow velocity. Ballard, S. 
(Sandia National Labs., Albuquerque, NM (United States)); Barker, 
G.T.; Nichols, R.L. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1994. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94011245. Source: OSTI; NTIS; INIS; GPO Dep. 

A new technology called the In Situ Permeable Flow Sensor has 
been developed at Sandia National Laboratories. These sensors 
use a thermal perturbation technique to directly measure the direc- 
tion and magnitude of the full three dimensional groundwater flow 
velocity vector in unconsolidated, saturated, porous media. The 
velocity measured is an average value characteristic of an approxi- 
mately 1 cubic meter volume of the subsurface. During a test at 
the Savannah River Site in South Carolina, two flow sensors were 
deployed in a confined aquifer in close proximity to a well which 
was screened over the entire vertical extent of the aquifer and the 
well was pumped at four different pumping rates. In this situation 
horizontal flow which is radially directed toward the pumping well is 
expected. The flow sensors measured horizontal flow which was 
directed toward the pumping well, within the uncertainty in the 
measurements. The observed magnitude of the horizontal compo- 
nent of the flow velocity increased linearly with pumping rate, as 
predicted by theoretical considerations. The measured horizontal 
component of the flow velocity differed from the predicted flow ve- 
locity, which was calculated with the assumptions that the hydraulic 
properties of the aquifer were radially homogeneous and isotropic, 
by less than a factor of two. Drawdown data obtained from other 
wells near the pumping well during the pump test indicate that the 
hydraulic properties of the aquifer are probably not radially homo- 
geneous but the effect of the inhomogeneity on the flow velocity 
field around the pumping well was not modeled because the de- 
gree and distribution of the inhomogeneity are unknown. Grain size 
analysis of core samples from wells in the area were used to esti- 
mate the vertical distribution of hydraulic conductivity. 


19628 (SSCL-SR-1233) SSCL groundwater model. Romero, 
V.; Bull, J.; Stapleton, G.; Baker, S.; Goss, D.; Coulson, L. Super- 
conducting Super Collider Lab., Dallas, TX (United States). Feb 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC35-89ER40486. Order Number DE94010845. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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Activation of groundwater due to accelerator operations has 
been a consideration since the conceptual stages of the SSC. Prior 
to site selection, an elementary hydrological model assuming a 
porous medium with a shallow well in proximity to the tunnel was 
used to determine the radionuclide concentrations in the water 
pumped from a well. The model assumed that radionuclides pro- 
duced within a few feet of the tunnel would migrate to the shallow 
well and be diluted as the well drew water from a conically sym- 
metric region. After the Ellis County site was selected, the 
compatibility of this model with the site specific geology was evalu- 
ated. The host geology at the selected site is low permeability 
rock, Austin chalk, shale, and marl, however, vertical fractures do 
exist. Since the host rock has a low permeability, groundwater in 
proximity to the tunnel would have to travel primarily through frac- 
tures. This hydrology is not compatible with the above mentioned 
model since water does not percolate uniformly from the surround- 
ing rock into local wells. The amount of dilution of activated water 
will vary significantly depending on the specific relationship of the 
well to the activation zone. A further complication in the original 
model is that it assumes the high energy particles escaping from 
the accelerator enclosure are localized. The model does not pro- 
vide for particles being lost over a large area as will happen with 
routine operational losses. These losses will be distributed along 
the accelerator over the life of the project. The SSCL groundwater 
model has been recast to account for the site specific hydrology 
and both point and distributed losses. Using the new groundwater 
model, the SSC accelerators are designed to limit the activation 
concentration in the water located one meter outside the accelera- 
tor enclosure to meet the federal drinking water standards. This 
technical note provides the details of this model. 


19629 (SSI-93-33) In-situ + spectrometry of the Chernobyl 
fallout using soil-sample independent corrections for surface 
roughness and migration: Results from measurement cam- 
paigns in high contamination areas in Sweden, Russia and 
Ukraine. Karlberg, O. Swedish Radiation Protection Inst., Stock- 
holm (Sweden). Dec 1993. 28p. Order Number DE94624250. 
Source: OSTI; NTIS; INIS. 

The 661 keV gamma and 32 keV X-ray fluences from Cs-137 
were measured in-situ with a Gamma-X Ge detector on different 
types of urban and rural surfaces. In comparison with a model cal- 
culation, the 661 keV fluence was used to estimate the surface 
activity assuming an ideal, infinite surface and the quotient be- 
tween the 32 and 661 fluences was used to estimate the correction 
factors for the surfaces due to migration and surface roughness. 
As an alternative to the X-ray method, the use of a collimator for 
ordinary measurements of the 661 keV peak was analysed, and 
compared with the X-ray method and with measurements without a 
collimator. The X-ray method with the optimal soil distribution and 
composition gives the best results, but ordinary measurements with 
use of a collimator with a constant correction factor seems to be 
an appropriate method, when soil profiles for determination of a 
more exact calibration factor are not available. 


19630 (UCRL-ID—111623) Analysis and evaluation of VOC 
removal technologies demonstrated at Savannah River. Ches- 
nut, D.A. (Lawrence Livermore National Lab., CA (United States)); 
Wagoner, J.; Nitao, JJ.; Boyd, S.; Shaffer, R.J.; Kansa, E.J.; 
Buscheck, T.A.; Pruess, K.; Falta, R.W. Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1993. 245p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94009974. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Volatile Organic Compounds, or VOCs, are ubiquitous subsurface 
contaminants at industrial as well as DOE sites. At the Savannah 
River Plant, the principles VOCs contaminating the subsurface be- 
low A-Area and M-Area are Trichloroethylene (CoHCli3, or TCE) 
and Tetrachloroethylene (C2Cl4, or PCE). These compounds were 
used extensively as degreasing solvents from 1952 until 1979, and 
the waste solvent which did not evaporate (on the order of 2x 10° 
pounds) was discharged to a process sewer line leading to the M- 
Area Seepage Basin (Figure |.2). These compounds infiltrated into 
the soil and underlying sediments from leaks in the sewer line and 
elsewhere thereby contaminating the vadose zone between the 
surface and the water table as well as the aquifer. 
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19631 (UCRL-ID-113852) The DEFUZE code for modeling 
gaseous diftusion of volatile contaminants in the vadose zone. 
Nitao, J.J. Lawrence Livermore National Lab., CA (United States). 
Feb 1994. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94010000. Source: OSTI; NTIS; INIS; GPO Dep. 

The DEFUSE computer model is a convenient and simple tool 
for calculating the subsurface gaseous diffusion of volatile contami- 
nants in the vadose zone for the purposes of guiding vadose zone 
characterization and data collection efforts and for determining the 
need for site remediation. The reader is referred to Nitao (1990) for 
further details on the conceptual model for contaminant transport in 
the vadose zone and an application of DEFUZE to a site at the 
Lawrence Livermore National Laboratory. 


19632 (UCRL-JC—115362) Using geophysical techniques to 
control in situ thermal remediation. Boyd, S. (Lawrence Liver- 
more National Lab., CA (United States)); Daily, W.; Ramirez, A.; 
Wilt, M.; Goldman, R.; Kayes, D.; Kenneally, K.; Udell, K.; Hunter, 
R. Lawrence Livermore National Lab., CA (United States). 22 Jan 
1994. 19p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940353—2: Symposium on 
the application of geophysics to environmental and engineering 
problems, Boston, MA (United States), 27-31 Mar 1994). Order 
Number DE94006722. Source: OSTI; NTIS; INIS; GPO Dep. 

Monitoring the thermal and hydrologic processes that occur dur- 
ing thermal environmental remediation programs in near real-time 
provides essential information for controlling the process. Geophys- 
ical techniques played a crucial role in process control as well as 
for characterization during the recent Dynamic Underground Strip- 
ping Project demonstration in which several thousand gallons of 
gasoline were removed from heterogeneous soils both above and 
below the water table. Dynamic Underground Stripping combines 
steam injection and electrical heating for thermal enhancement with 
ground water pumping and vacuum extraction for contaminant re- 
moval. These processes produce rapid changes in the subsurface 
properties including changes in temperature fluid saturation, pres- 
sure and chemistry. Subsurface imaging methods are used to map 
the heated zones and control the thermal process. Temperature 
measurements made in wells throughout the field reveal details of 
the complex heating phenomena. Electrical resistance tomography 
(ERT) provides near real-time detailed images of the heated zones 
between boreholes both during electrical heating and steam 
injection. Borehole induction logs show close correlation with lithos- 
tratigraphy and, by identifying the more permeable gravel zones, 
can be used to predict steam movement. They are also useful in 
understanding the physical changes in the field and in interpreting 
the ERT images. Tiltmeters provide additional information regarding 
the shape of the steamed zones in plan view. They were used to 
track the growth of the steam front from individual injectors. 


19633 (UCRL-JC—116144) Borehole induction logging for 
the Dynamic Underground Stripping Project LLNL gasoline 
spill site. Boyd, S.; Newmark, R.; Wilt, M. Lawrence Livermore 
National Lab., CA (United States). 21 Jan 1994. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940353—1: Symposium on the application of 
geophysics to environmental and engineering problems, Boston, 
MA (United States), 27-31 Mar 1994). Order Number DE94006720. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Borehole induction logs were acquired for the purpose of charac- 
terizing subsurface physical properties and monitoring steam clean 
up activities at the Lawrence Livermore National Laboratory. This 
work was part of the Dynamic Underground Stripping Project's 
demonstrated clean up of a gasoline spin. The site is composed of 
unconsolidated days, sands and gravels which contain gasoline 
both above and below the water table. Induction logs were used to 
characterize lithology, to provide “ground truth” resistivity values for 
electrical resistance tomography (ERT), and to monitor the move- 
ment of an underground steam plume used to heat the soil and 
drive volatile organic compounds (VOCs) to the extraction wells. 


19634 (WHC-SD-EN-TI-216) Vegetation communities asso- 
ciated with the 100-Area and 200-Area facilities on the Hanford 
Site. Stegen, J.A. Westinghouse Hanford Co., Richland, WA 





(United States). 17 Jan 1994. 64p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94006993. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site, Benton County, Washington, lies within the 
broad semi-arid shrub-steppe vegetation zone of the Columbia 
Basin. Thirteen different habitat types on the Hanford Site have 
been mapped in Habitat Types on the Hanford Site: Wildlife and 
Plant Species of Concern (Downs et al. 1993). In a broad sense, 
this classification is correct. On a smaller scale, however, finer de- 
lineations are possible. This study was conducted to determine the 
plant communities and estimate vegetation cover in and directly 
adjacent to the 100 and 200 Areas, primarily in relation to waste 
sites, as part of a comprehensive ecological study for the Compen- 
sation Environmental Response, Compensation, and Liability Act 
(CERCLA) characterization of the 100 and 200 Areas. During the 
summer of 1993, field surveys were conducted and a map of vege- 
tation communities in each area, including dominant species 
associations, was produced. The field surveys consisted of qualita- 
tive community delineations. The community delineations described 
were made by field reconnaissance and are qualitative in nature. 
The delineations were made by visually determining the dominant 
plant species or vegetation types and were based on the species 
most apparent at the time of inspection. Additionally, 38 transects 
were run in these plant communities to try to obtain a more 
accurate representation of the community. Because habitat distur- 
bances from construction/operations activities continue to occur in 
these areas, users of this information should be cautious in apply- 
ing these maps without a current ground survey. This work will 
complement large-scale habitat maps of the Hanford Site. 


19635 (WHC-SD-EN-TI-218) Material properties data and 
volume estimate of silt loam soil at the NRDWL Reserve, 
McGee Ranch. Westinghouse Hanford Co., Richland, WA (United 
States). 17 Feb 1994. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE94009664. Source: OSTI; NTIS; GPO Dep. 

A closure and postclosure plan for the Hanford Site Nonradioac- 
tive Dangerous Waste Landfill (NRDWL) was prepared by 
Westinghouse Hanford Company (WHC) and submitted for regula- 
tory agency review in 1990. In the closure plan, construction of a 
final cover over the NRDWL is proposed. The design specifies a 
topsoil component consisting of layers of compacted and noncom- 
pacted fine-textured soil. The objective of compacting a portion of 
the topsoil layer is to impede infiltration of soil moisture. The McGee 
Ranch area on the Hanford Site is proposed as the source area for 
fine-textured soils to support cover construction. A number of data 
needs are identified in the closure plan for definitive design of the 
NRDWL final cover. Specifically, the plan identifies a need to char- 
acterize potential borrow areas for fine-textured soil, to ensure that 
(1) material properties vary within acceptable limits for the applica- 
tion, and (2) sufficient quantities of suitable material are available. 


19636 (WHC-SD-EN-TP-031) Aquifer test plan for the 100- 
HR-3 Operable Unit. Swanson, L.C.; Hartman, M.J. Westinghouse 
Hanford Co., Richland, WA (United States). 28 Mar 1994. 6ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94010378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This test plan directs hydrologic testing activities planned at 
three existing Comprehensive Environmental Response, Compen- 
sation, and Liability Act of 1980 (CERCLA) wells in the 100-HR-3 
Operabie Unit of the Hanford Site. Three additional wells will be in- 
stalled near these existing wells and used as additional testing arid 
observation points during the field activities. Figure 1 shows the lo- 
cations of the three test sites. A primary objective of the testing 
program is to provide more detailed hydraulic characterization in- 
formation for the unconfined aquifer and targeted test sites than 
provided by the initial reconnaissance-level slug testing of Vukelich. 
A second objective is to evaluate the applicability of slug interfer- 
ence and dipole flow tests for detailed hydraulic characterization in 
an unconfined aquifer. This aquifer testing program will also be 
useful for substantiating hydraulic conductivities reported from pre- 
vious slug tests and evaluating the effects of filter pack volume/ 
configuration on slug test data. Vukelich recommended additional 
testing to address the latter two issues. 
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19637 (WSRC-MS—93-421) Determination of site specific 
distribution coefficients of mixed waste contaminants using 
an in-situ approach. Johnson, W.H. (Georgia Inst. of Tech., At- 
lanta, GA (United States). School of Mechanical Engineering); 
Serkiz, S.M.; Clark, S.B. Westinghouse Savannah River Co., 
Aiken, SC (United States); Savannah River Ecology Lab., Aiken, 
SC (United States). [1993]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States);Oak Ridge Inst. for Science and Education, 
TN (United States). DOE Contract AC09-89SR18035 ; ACO? 
76SR00819. (CONF-940211-3: 27. midyear topical meeting of the 
Health Physics Society: managing radioactive and mixed waste, 
Albany, NY (United States), 13-17 Feb 1994). Order Number 
DE94007196. Source: OSTI; NTIS; INIS; GPO Dep. 

For 33 years, low activity liquid wastes from the chemical sepa- 
ration areas at the US Department of Energy's Savannah River 
Site were disposed of in unlined seepage basins. Soil and associ- 
ated pore water samples of widely varying groundwater chemistries 
and contaminant concentrations were collected from the region 
downgradient of these basins using cone penetrometer technology. 
Analysis of samples using inductively coupled plasma — mass 
spectrometry has allowed the investigation of contaminant partition- 
ing between the aqueous phase and soil surfaces at this site. The 
distribution of contaminants was examined with respect to the 
solution and soil chemistry (e.g., pH, redox potential, cation con- 
centration) and aqueous phase chemical speciation (contaminant 
species were estimated using the US Environmental Protec- 
tion Agency's thermodynamic equilibrium speciation program 
MINTEQA2). Distribution coefficients at the waste site were found 
to vary between 21 and 4700 L kg~' for barium, 41 to 23,000 L 
kg" for lead, and 1.6 to 48,000 L kg" for uranium. Differences in 
sorption of these elements can be explained primarily by changes 
in aqueous pH. The fraction of these contaminants sorbed in- 
creases greatly above pH 4.0. Sorption models were fit directly to 
sorption isotherms from field samples. 


19638 (WSRC-MS—94-064) Application of cone penetrome- 
ter technology in hydrogeological investigations at the 
Savannah River Site (SRS) South Carolina. Van Pelt, R.S.; 
Rossabi, J.; Looney, B.B. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-940632-5: Annual meeting and exhibition of the Air and 
Waste Management Association, Cincinnati, OH (United States), 
19-24 Jun 1994). Order Number DE94008277. Source: OSTI; 
NTIS; GPO Dep. 

Assessing the extent of a contaminant plume is a principal goal 
of environmental investigators. Traditional subsurface site charac- 
terization methods using drilling are expensive, invasive, and slow. 
The DOE is investigating innovative methods for expedited site 
characterization that are better, safer, faster, and less expensive 
than traditional methods. Cone penetrometer testing (CPT) technol- 
ogy is being applied at the Savannah River Site (SRS) to 
determine the effectiveness of a nontraditional characterization tool 
at environmental sites. CPT technology is recognized as a screen- 
ing tool by local regulatory authorities and is a rapid and relatively 
low-cost technology for expedited site characterization. The A/M 
Area Southern Sector program incorporated a phased approach to- 
ward characterization by first using the CPT to delineate the plums 
boundary, followed by installing groundwater monitoring wells. The 
study provided the additional hydrogeologic information necessary 
to better understand the nature and extent of the contaminant 
plume and the hydrogeologic system in the Southern Sector. This 
data is essential for the optimal layout of the planned groundwater 
monitoring well network and recovery system to remediate the 
aquifers in the area. A number of other test locations were se- 
lected during this study for lithologic calibration of the tool and to 
collect water samples from the aquifers. 


19639 (WSRC-MS—94-082) Radiological performance as- 
sessment for the E-Area Vaults at the Savannah River Site: 
Part 2, Simulation of contaminant migration in the far-field. Hi- 
ergesell, R.A. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Yu, A.D.; Cook, J.R.; McDowell-Boyer, L.M.; 
Kearl, P.M. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC09-89SR18035. (CONF-940456— 
9-Pt.2: 1994 Society for Computer Simulation multiconference, San 
Diego, CA (United States), 11-15 Apr 1994). Order Number 
DE94007288. Source: OSTI; NTIS; GPO Dep. 

Two papers presented in this session cover a numerical simula- 
tion of radionuclide migration beneath Savannah River Site’s 
E-Area Vaults (EAV) within the unsaturated and saturated flow 
fields. This paper (Part Il) describes the simulation of radionuclide 
migration within the saturated zone. Simulations were conducted 
for 23 radionuclides which are planned to be disposed within the 
EAV Facility (EAVF). Part | of this study used a nominal starting in- 
ventory of 1 Curie for each radionuclide in each group of vaults. 
Output concentrations from the near-field model were utilized as 
input for the far-field, or saturated zone transport model. Mecha- 
nisms for the migration of radionuclides in the saturated zone are 
convection and diffusion. Other mechanisms impacting migration of 
radioisotopes are radioactive decay and adsorption. A partition co- 
efficient (Ky) is used in this model to account for other geochemical 
effects such as solubility, chemical speciation and colloid formation. 
Results of simulations indicate that contaminants migrate laterally 
toward discharge zones at local streams. Groundwater concentra- 
tions were calculated for the 23 radionuclides and were converted 
to doses to man for a groundwater pathway scenario in which an 
individual ingests 2 liters (L) of groundwater daily. Since calculated 
doses are in terms of a unit disposal quantity, they will be used to 
compute the disposal limits for each radionuclide. These limits, and 
hence the vault loading capacity, will be maximized while maintain- 
ing acceptable levels of exposure to individuals exposed through 
the different pathways. The source term for contaminants at the 
water table was generated by the vadose zone model described in 
Part | of this paper and entered as fluxes over time. 


19640 (WSRC-RP-93-1545) Analysis of volatile organic 
compounds (VOCs) in A/M Area Crouch Branch (Cretaceous) 
Aquifer characterization samples: 1993. Looney, B.B.; Haselow, 
J.S.; Keenan, M.A.; Van Pelt, R.; Eddy-Dilek, C.A.; Rossabi, J.; 
Simmons, J.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). 6 Dec 1993. 86p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94007190. Source: OSTI; NTIS; GPO Dep. 
Samples were collected during the A/M Area Crouch Branch 
(Cretaceous) Aquifer Characterization (Phase 1!) Program. The 
samples were analyzed for chlorinated VOCs by the Savannah 
River Technology Center (SRTC) and MicroSeeps Ltd. All samples 
vere sealed in the field immediately upon retrieval of the core and 
subsampling. A total of 113 samples locations were selected for 
analysis. The Environmental Sciences Section (ESS) of SRTC ana- 
lyzed all locations in duplicate (226 samples). MicroSeeps Ltd was 
selected as the quality assurance (QA) check laboratory. Mi- 
croSeeps Ltd analyzed 40 locations with 4 duplicates (44 samples). 
The samples were collected from seven boreholes in A/M Area in 
the interval from 200 feet deep to the total depth of the boring (360 
feet deep nominal); samples were collected every 10 feet within 
this interval. The sampling zone corresponds approximately to the 
Crouch Branch Aquifer in A/M Area. The overall A/M Area Crouch 
Branch Aquifer characterization objectives, a brief description of A/ 
M Area geology and hydrology, and the sample locations, field 


notes, driller lithologic logs, and required procedural documentation 
are presented in WSRC (1993). 


19641 (WSRC-TR-93-392) Metallurgical Laboratory Haz- 
ardous Waste Management Facility groundwater monitoring 
report: Second quarter 1993. Thompson, C.Y. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Sep 1993. 253p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94004015. Source: 
OSTI; NTIS; GPO Dep. 

During second quarter 1993, samples from AMB groundwater 
monitoring wells at the metallurgical Laboratory Hazardous Waste 
Management Facility (HWMF) were analyzed for certain heavy 
metals, indicator parameters, radionuclides, volatile organic com- 
pounds, and other constituents. Six parameters exceeded 
standards during the quarter. As in previous quarters, tetra- 
chloroethylene and trichloroethylene exceeded final Primary 
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Drinking Water Standards (PDWS), and pH and total organic halo- 
gens exceeded the Savannah River Site (SRS) Flag 2 criteria in 
one or more of the wells. Dichloromethane (methylene chloride), a 
common laboratory contaminant which was first compared to its fi- 
nal PDWS during first quarter 1993, was elevated in three wells. 


19642 (WSRC-TR-93-399) F-Area Seepage Basins ground- 
water monitoring report: First and second quarters 1993: 
Volume 1. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1993. 422p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94004420. Source: OSTI; NTIS; GPO Dep. 

During the first half of 1993, the groundwater at the F-Area 
Seepage Basins (FASB) was monitored in compliance with South 
Carolina Hazardous Waste Management Regulations, R61-79.265, 
Subpart F. Eighty-seven wells provided samples from the three hy- 
drostratigraphic units that make up the uppermost aquifer beneath 
the FASB. A detailed description of the uppermost aquifer is in- 
cluded in the Resource Conservation and Recovery Act Part B 
Post-Closure Care Permit Application for the F-Area Hazardous 
Waste Management Facility submitted to the South Carolina 
Department of Health and Environmental Control (SCDHEC) in De- 
cember 1990. Beginning in the first quarter of 1993, the standard 
for comparison is the SCDHEC Groundwater Protection Standard 
(GWPS) specified in the approved F-Area Seepage Basins Part B 
Permit (November 1992). Currently and historically, gross alpha, 
nitrate, nonvolatile beta, and tritium are among the primary con- 
stituents to exceed standards. Numerous other radionuclides and 
hazardous constituents also exceeded the GWPS in the groundwa- 
ter at the FASB during the first half of 1993, notably aluminum, 
iodine-129, technetium-99, and zinc. The elevated constituents are 
found primarily in Aquifer Zone IIB2 (Water Table) and Aquifer 
Zone |IB,, (Barnwell/McBean) wells. However, several Aquifer Unit 
llA (Congaree) wells also contain elevated levels of constituents. 


19643 (WSRC-TR-93-400) H-Area Seepage Basins ground- 
water monitoring report: Volume 1, First and second quarters 
1993. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1993. 5389p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94004422. Source: OSTI; NTIS; GPO Dep. 

During the first half of 1993, the groundwater at the H-Area 
Seepage Basins (HASB) was monitored in compliance with the 
September 30, 1992, modification of South Carolina Hazardous 
Waste Permit. Samples were collected from 130 wells that monitor 
the three separate hydrostratigraphic units that make up the upper- 
most aquifer beneath the HASB. A detailed description of the 
uppermost aquifer is included in the Resource Conservation and 
Recovery Act Part B Post-Closure Care Permit Application for the 
H-Area Hazardous Waste Management Facility submitted to the 
South Carolina Department of Health and Environmental Control 
(SCDHEC) in December 1990. HASB’s Groundwater Protection 
Standard is the standard for comparison. Historically, as well as 
currently, gross alpha, nitrate, nonvolatile beta, and tritium have 
been among the primary constituents to exceed standards. Other 
radionuclides and hazardous constituents also exceeded the 
GWPS in the groundwater at the HASB, notably aluminum, iodine- 
129, mercury, nickel-63, strontium-89, strontium-90, technetium-99, 
and zine during the first half of 1993. Elevated constituents are 
found primarily in Aquifer Zone IIB (Water Table) and in the upper 
portion of Aquifer Zone IIB,. However, constituents exceeding 
standards also occur in several wells screened in the lower portion 
of Aquifer Zone IIB, and Aquifer Unit IIA. 


19644 (WSRC-TR-93-565) Summary report of the drilling 
technologies tested at the Integrated Demonstration Project 
for cleanup of organic contaminants in soils and groundwater 
at non-arid sites. Westinghouse Savannah River Co., Aiken, SC 
(United States). Nov 1993. 116p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94006668. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's Office of Technology Development 
initiated an integrated demonstration of innovative technologies and 
systems for cleanup of volatile organic compounds in soil and 
groundwater at SRS. The overall goal of the program is the 
demonstration of multiple technologies and systems in the fields of 





drilling, characterization, monitoring, and remediation at a single 
test bed. Horizontal environmental well installation technology was 
one of the remediation technologies that was demonstrated at 
SRS. Four distinctly different systems of directional drilling and hor- 
izontal well installations were successfully demonstrated and 
evaluated. The four systems were developed in the petroleum in- 
dustry, the river crossing industry, and the utility industry. The 
transfer of information concerning the horizontal environmental well 
installations has been facilitated by publishing a series of reports 
describing each individual demonstration. This is the final report in 
the series and provides a comprehensive evaluation of all four sys- 
tems. The objectives of this report are to summarize the strengths 
and weaknesses of each drilling technology, describe and compare 
the problems encountered by each drilling technology, compare the 
compatibility of each technology with varying logistical and geologi- 
cal conditions, and discuss the expense of using each technology. 
This report is designed to be a horizontal environmental well refer- 
ence document for the environmental remediation industry. An 
environmental problem holder may use this report to evaluate a di- 
rectional drilling technology for use at his/her site. 


19645 (WSRC-TR-93-575) Sanitary Landfill groundwater 
monitoring report: Third quarter 1993. Westinghouse Savannah 
River Co., Aiken, SC (United States). Nov 1993. 159p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005140. Source: OSTI; NTIS; 
GPO Dep. 

This report contains analytical data for samples taken during 
third quarter 1993 from wells of the LFW series located at the San- 
itary Landfill at the Savannah River Site. The data are submitted in 
reference to the Sanitary Landfill Operating Permit. The report 
presents monitoring results that equaled or exceeded the Safe 
Drinking Water Act final Primary Drinking Water Standards or 
screening levels, established by the US Environmental Protection 
Agency, the South Carolina final Primary Drinking Water Standard 
for lead, or the SRS flagging criteria. 


19646 (WSRC-TR-93-671) Demonstration of innovative 
monitoring technologies at the Savannah River Integrated 
Demonstration Site. Rossabi, J. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Jenkins, R.A.; Wise, M.B. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1993]. 
74p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94006386. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy's Office of Technology Development 
initiated an Integrated Demonstration Program at the Savannah 
River Site in 1989. The objective of this program is to develop, 
demonstrate, and evaluate innovative technologies that can 
improve present-day environmental restoration methods. The Inte- 
grated Demonstration Program at SRS is entitled “Cleanup of 
Organics in Soils and Groundwater at Non-Arid Sites.” New tech- 
nologies in the areas of drilling, characterization, monitoring, and 
remediation are being demonstrated and evaluated for their techni- 
cal performance and cost effectiveness in comparison with baseline 
technologies. Present site characterization and monitoring methods 
are costly, time-consuming, overly invasive, and often imprecise. 
Better technologies are required to accurately describe the subsur- 
face geophysical and geochemical features of a site and the nature 
and extent of contamination. More efficient, nonintrusive characteri- 
zation and monitoring techniques are necessary for understanding 
and predicting subsurface transport. More reliable procedures are 
also needed for interpreting monitoring and characterization data. 
Site characterization and monitoring are key elements in prevent- 
ing, Kdentifying, and restoring contaminated sites. The remediation 
of a site cannot be determined without characterization data, and 
monitoring may be required for 30 years after site closure. 


19647 (WSRC-TR-94-016) Sanitary Landfill groundwater 
monitoring report: Fourth quarterly report and summary 1993. 
Westinghouse Savannah River Co., Aiken, SC (United States). Feb 
1994. 263p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE94009989. Source: OSTI; NTIS; GPO Dep. 

Fifty-seven wells of the LFW series monitor groundwater quality 
in Steed Pond Aquifer (Water Table) beneath the Sanitary Landfill 
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at the Savannah River Site (SRS). These wells are sampled quar- 
terly to comply with the South Carolina Department of Health and 
Environmental Control Domestic Waste Permit DWP-087A and as 
part of the SRS Groundwater Monitoring Program. Dichloromethane 
a common laboratory contaminant, and trichloroethylene were the 
most widespread constituents exceeding standards during 1993. 
Benzene, chlorobenzene, chlioroethene 1,2 dichloroethane, 1,1- 
dichloroethylene, 1,2-dichloropropane, gross alpha, lindane, 
mercury, tetrachloroethylene, and tritium also exceeded standards 
in one or more wells. No groundwater contaminants were observed 
in wells screened in the lower section of Steed Pond Aquifer. 


19648 (WSRC-TR-94-0133) Fall 1993 Hardwood Seed Col- 
lection Project for the Savannah River Site. Nelson, E.A. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Boatwright, N.I. Ill. Westinghouse Savannah River Co., Aiken, SC 
(United States). Fal 1993. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94011164. Source: OSTI; NTIS; GPO Dep. 

The Fall 1993 Hardwood Seed Collection Project was conducted 
as an initial step towards regenerating creek habitat on the Savan- 
nah River Site (SRS) that was damaged by past plant operating 
activities. Seed from various hardwood species was collected from 
the coastal plain of South Carolina (See Table 1). The contract re- 
quired that seed collected from each tree be kept separate through 
processing and delivery. Height and dbh measurements and a pho- 
tograph of each tree were also required. The contract procurement 
area was expanded eastward in an effort to alleviate problems as- 
sociated with locating adequate seed sources in and around SRP. 


19649 (YJT-94-01) Colloids or artefacts?: A TVO/SKB 
cooperation project in Olkiluoto, Finland. Laaksoharju, M. (Geo- 
Point AB, Stockholm (Sweden)); Vuorinen, U.; Sneliman, M.; 
Helenius, J.; Allard, B.; Pettersson, C.; Hinkkanen, H. Nuclear 
Waste Commission of Finnish Power Companies, Helsinki (Fin- 
land). Jan 1994. 60p. Order Number DE94624251. Source: OSTI; 
NTIS; INIS. 

TVO (Teollisuuden Voima Oy, Finland) initiated a co-operative 
task with SKB (Swedish Nuclear Fuel and Waste Management 
Co.) to critically evaluate colloid sampling methods at the test site 
in Olkiluoto, SW Finland. Three different colloid sampling methods 
were compared when sampling at 613-618 m depth. The colloid 
sampling consisted of ordinary filtering (cross-flow filtering, 20-450 
nm) in open air, inert filtering (cross-flow filtering, prefilter=2500 
nm, separate filtration to three fractions 50,200 and 400 nm) by us- 
ing No and utkrafiltration (tangential filtering, prefilter=1000 nm 
concentration to a single fraction 2-1000 nm) using N2. Two sam- 
ples per method were taken with an interval of three weeks. For 
organic determination one sample was collected. Care was taken 
to avoid possible known artefacts in connection with the colloid 
sampling. (27 refs., 31 figs., 13 tabs.). 
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Refer also to citation(s) 18021, 18186, 18190, 18231, 18250, 
18302, 18342, 18343, 18344, 18345, 18346, 18629, 18631, 18638, 
18816, 19523, 19529, 19531, 19534, 19538, 19539, 19571, 19575, 
19596, 19608, 19617, 19618, 19625 


19650 (ANUV/ESD/TM-63) Wetland mitigation banking for 
the oil and gas industry: Assessment, conclusions, and rec- 
ommendations. Wilkey, P.L.; Sundell, R.C.; Bailey, K.A.; Hayes, 
D.C. Argonne National Lab., IL (United States). Jan 1994. 141p. 
Sponsored by USDOE, Washington, DC (United States);Gas Re- 
search Inst., Chicago, IL (United States);American Petroleum Inst., 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94011219. Source: OSTI; NTIS; GPO Dep. 
Wetland mitigation banks are already in existence in the United 
States, and the number is increasing. To date, most of these banks 
have been created and operated for mitigation of impacts arising 
from highway or commercial development and have not been asso- 
ciated with the oil and gas industry. Argonne National Laboratory 
evaluated the positive and negative aspects of wetland mitigation 
banking for the oil and gas industry by examining banks already 
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created for other uses by federal, state, and private entities. Spe- 
cific issues addressed in this study include (1) the economic, 
ecological, and technical effectiveness of existing banks; (2) the 
changing nature of local, state, and federal jurisdiction; and (3) the 
unique regulatory and jurisdictional problems affecting bank devel- 
opments associated with the oil and gas industry. 


19651 (BNL-—60259) Measurements of the summer surface 
heat budget of the Northeast Water Polynya: USCGC Polar Sea 
cruise, July 15-August 15, 1992. Minnett, P.J. Brookhaven Na- 
tional Lab., Upton, NY (United States). Mar 1994. 181p. Sponsored 
by National Science Foundation, Washington, DC (United States). 
DOE Contract ACO02-76CH00016. Grant NSF-DPP-9113962. Order 
Number DE94011917. Source: OSTI; NTIS; GPO Dep. 

A research cruise of the USCGC Polar Sea to the Northeast 
Water Polynya, off the eastern coast of Greenland (77-81°N, 6— 
17°W), was made from mid-July to mid-August of 1992 (NEWP 
’92) as the first field component of the multi-disciplinary study of a 
high-Arctic polynya funded by the NSF as part of the Arctic Sys- 
tems Science program. Instruments to measure the components of 
the surface heat budget of the polynya were installed on a fore- 
mast at the bow of the ship. This report presents the measured 
variables and derived surface fluxes in graphical and tabulated 
form. Profiles of atmospheric temperature and humidity were taken 
using radiosondes, and these are also presented. 


19652 (CNIC—00715) Kinetic behaviour of tritium water in 
the simulated paddy. Wang Shouxiang (Zhejiang Agricultural 
Univ., Hangzhou (China). Inst. of Nuclear Agricultural Science); 
Chen Chuanqun; Zhang Yongxi; Sun Zhiming; Huang Dan; Hu 
Bingmin. China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1993. 10p. (in Chinese). (CSNAS—0068.). Order Number 
DE94624272. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamic process of movement and transportation for tritium 
water in the simulated paddy have been investigated. The results 
showed that after the paddy water was filled the tritium water not 
only was transferred to the components of the system but also was 
rapidly dissipated to the outside of the system. The states of tritium 
in the rice and soil were tritium of free water and bound tritium. 
The tritium concentration in the early paddy water and late paddy 
water was monotonously decreasing with the time increasing. The 
tritium concentration of free water in the overground part of early 
rice was increasing at begin, and reached to maximum at the 8th 
day, then went down. The tritium concentration in bound tritium 
was monotonously increasing, and at the 22th day it was higher 
than free water tritium. The tritium concentration in early vice root 
was lower than in the overground part. The tritium concentrations 
of free water tritium and bound tritium in the overground part and 
root of late rice were decreasing at the sampling period. The total 
tritium in the soil of early rice could reach the maximum value 
within one day and then it decreased, but in the soil of late rice it 
was monotonously decreasing with the time. 


19653 (DOE/ER/61423-2) Controls on marine carbon fluxes 
via phytoplankton-microzooplankton interactions in continen- 
tal shelf waters: Progress report. Oregon State Univ., Corvallis, 
OR (United States). Coll. of Oceanic and Atmospheric Sciences. 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-92ER61423 ; FG06-92ER61422. Or- 
der Number DE94010781. Source: OSTI; NTIS; GPO Dep. 

The project is an in-depth evaluation of the phytoplankton- 
microzooplankton trophic link. The principal goals of the project 
remain as originally proposed: (1) Impact of grazing by 
phagotrophic microzooplankton on phytoplankton, particularly on 
phototrophic cells <5 yum in size, which are not effectively grazed 
by macrozooplankton. (2) Impact of grazing by phagotrophic micro- 
zooplankton on bacterioplankton. (3) Taxon-specific growth rates of 
phytoplankton in situ, particularly of <5 yum sized cells, as they are 
affected by phagotrophy rates. The authors are developing proto- 
cols for making quantitative estimates of grazing by phagotrophic 
protists on ultraphytoplankton, and for determining the intrinsic re- 
productive rates of phytoplankton species. They have also begun a 
series of experiments, testing and utilizing these methods, evaluat- 
ing the grazing impact of flagellates and ciliates on phytoplankton 
species of different sizes and taxonomic affinities. A series of pre- 
liminary experiments in coastal waters adjacent to the Oregon 
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Institute of Marine Biology have provided a coastal benchmark. 
They participated in a preliminary cruise in May, 1993 to the OMP 
field site off Cape Hatteras. Their purpose was to obtain back- 
ground information on heterotrophic microbial distributional patterns 
in this region and to measure rates of protist bacterivory. 


19654 (DOE/SR/18049-5) Physiological ecology of SRS 
Carolina bay phytoplankton communities: Effects of nutrient 
changes and CO2 sources: Renewal year two report. Williams, 
J.B. South Carolina State Univ., Orangeburg, SC (United States). 
Dept. of Natural Sciences. Dec 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-88SR18049. 
Order Number DE94011528. Source: OSTI; NTIS; GPO Dep. 

Impacts of land-use activities on wetland ecosystems, their re- 
siliency, restoration, and related topics continue to be front-page 
issues for environmental planners, conservation groups, and gov- 
ernment agencies. Among the abundant wetland systems within 
the United States Department of Energy (DOE) Savannah River 
Site (SRS) are unique aquatic environments known as Carolina 
bays. Carolina bays represent especially critical habitat areas be- 
cause they are the only naturally occurring aquatic systems above 
the floodplain in otherwise dry upland areas. Developing a clear 
understanding of the functional roles of phytoplankton and their 
responses to water chemistry is essential if natural ecosystem in- 
tegrity is to be maintained through Carolina bay conservation and 
restoration efforts. The main objective of this second renewal year 
project effort was to determine the primary sources of COz for al- 
gal photosynthesis and the CO. exchange flows between bottom 
sediments, water column, and the atmosphere. This objective was 
designed to quantify a portion of the role that these wetlands play 
in COz cycling through the actions of decomposition, atmospheric 
diffusion, and algal photosynthesis. An additional objective was to 
continue to measure the patterns of phytoplankton community dy- 
namics and changes in water chemistry in Flamingo Bay and Lost 
Lake for comparison with previous years. The continued population 
sampling and chemical analyses were designed to evaluate effects 
of potential nutrient increases resulting from fertilizing in Lost Lake 
restoration efforts. 


19655 


(HAN-96780) Table: Average monthly river tempera- 
ture, Richland Operations Office, AEC. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
3 Mar 1967. 2p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order Number 
DE94007882. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. COLUMBIA RIVER/temperature measure- 
ment; HAPO; COMPILED DATA; FLOW RATE; MONTHLY 
VARIATIONS 


19656 (INIS-JP-018, pp. 1643-1648) Animation of environ- 
mental assessment at sinking of vessel transporting 
radioactive materials. Watabe, N. (Central Research Inst. of Elec- 
tric Power Industry, Abiko, Chiba (Japan). Abiko Research Lab.); 
Ozaki, S.; Noguchi, K.; Nakashima, K.; Suzuki, H. 1993. 1709p. 
(CONF-920905-: PATRAM ’92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

This report evaluated the concentration of radioactive materials 
in the sea and simulated the behavior of nuclides in the sea. Ani- 
mation was used to depict the results of the simulation. We 
considered the hypothetical case of a ship that sank in a Japanese 
bay while transporting radioactive materials. (J.P.N.). 


19657 (JAERI-M-93-228, pp. 818-825) Reactor neutron- 
induced prompt gamma-ray analysis and instrumental neutron 
activation analysis of deep sea sediments in the Pacific and 
the Japan sea. Minai, Yoshitaka (Tokyo Univ. (Japan). Faculty of 
Science); Tominaga, Takeshi; Yonezawa, Chushiro; Hoshi, Michio; 
Ito, Yasuo. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258—: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 





JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Nearly 30 elements in deep sea sediments from the Pacific and 
the Japan Sea were determined by reactor neutron-induced prompt 
gamma-ray analysis (PGA) and instrumental neutron activation 
analysis (INAA). Element concentrations in the deep sea sediments 
determined by PGA and INAA depended on sampling locations, 
indicating variations in the mixing ratios of terrigenous clastics, hy- 
drogenous and hydrothermal precipitates, and biogenic materials 
which are regarded as source materials of marine sediments. (au- 
thor). 


19658 (NIRS-M-92, pp. 13-29) Removal and regeneration of 
radionuclides in the ocean. Nozaki, Yoshiyuki (Tokyo Univ. 
(Japan). Ocean Research Inst.). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1993. (in Japanese). (CONF-9111331-: 
19. National Institute of radiological Sciences seminar on environ- 
mental research, Chiba (Japan), 28-29 Nov 1991). In Material 
circulation in ocean: Removal processes in marine sinding parti- 
cles. 64p. Order Number DE94719027. Source: OSTI; NTIS; INIS. 

Radionuclides have been extensively utilized in marine geo- 
chemistry not only as chronometers of oceanic processes but also 
as tracers of elemental behaviors in sea water. Non-volatile materi- 
als entered to the ocean are ultimately removed by incorporation 
into marine deposits. Biogenic particles such as organic matter, 
calcareous and siliceous tests are important carriers of many met- 
als and radionuclides from the surface layer to the deep ocean. 
Upon degradation and dissolution of the biogenic particles in the 
deep sea, many trace metals and nuclides are regenerated from 
particles to solution and subjected to recycling by upwelling. Abio- 
genic chemical scavenging by particulate matter also occurs for 
reactive metals and radionuclides. Thorium, having a short mean 
oczeanic residence time of 26 years, is an extreme case of scav- 
enging which can be successfully explained by a vertical one 
dimensional model with adsorption/desorption and particle aggre- 
gation/disaggregation processes. 2°'Pa and 2!°Pb have somewhat 
longer residence times of 150 years than Th and hence they are 
carried by lateral transport from the central part of the ocean of low 
particle flux regime to the ocean margins of high particle flux 
regime where they are more intensively removed. Before ultimate 
burial in sediments, some Ra isotopes and 2*”Ac are regenerated 
from the surface sediments and returned to the overlying seawater 
through pore water diffusion. Their mean residence times are of 
the order of 10° - 10* years. 2®7Ac may be used as a chemical 
analogue of rare earth elements and some transplutonium ele- 
ments such as Cm and Cf. (author). 


19659 (NIRS-M-92, pp. 50-56) Material accumulation in 
shallow sea. 2: Radionuclides in the Seto Inland Sea. Naka- 
mura, Kiyoshi (National Inst. of Radiological Sciences, Nakaminato, 
Ibaraki (Japan). Nakaminato Lab. Branch Office). National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1993. (In Japanese). 
(CONF-9111331-: 19. National Institute of radiological Sciences 
seminar on environmental research, Chiba (Japan), 28-29 Nov 
1991). In Material circulation in ocean: Removal processes in ma- 
rine sinding particles. 64p. Order Number DE94719027. Source: 
OSTI; NTIS; INIS. 

The contents and distribution patterns of 25°: 24°Py and '9’Cs in 
the sediments of the Seto Inland Sea were determined. In most of 
the sediment columns, approximately uniform radionuclides con- 
centrations were found to a depth of around 20 cm, probably due 
to bioturbation. In one estuarine sediment core, uniform contents 
were found down to a depth of 42 cm, showing the heavy physical 
and biological mixing. Large excess inventories of 79°: 24°Pu over 
fallout input were observed in the sediment columns. Total amounts 
of '57Cs in the sediment column are considerably lower than the 
global fallout inputs. It is suggested that a significant portion of 

37Cs input was removed from the Seto Inland Sea to the open 
ocean. (author). 


19660 Method for processing aqueous wastes. Pickett, J.B.; 
Martin, H.L.; Langton, C.A.; Harley, W.W. To Dept. of Energy. 1992. 
U.S. Patent Application 7-839,540. 15p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE94007346. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention is comprised of a method for treating waste water 
such as that from an industrial processing facility comprising the 
separation of the waste water into a dilute waste stream and a con- 
centrated waste stream. The concentrated waste stream is treated 
chemically to enhance precipitation and then allowed to separate 
into a sludge and a supernate. The supernate is skimmed or fil- 
tered from the sludge and blended with the dilute waste stream to 
form a second dilute waste stream. The sludge remaining is mixed 
with cementitious material, rinsed to dissolve soluble components, 
then pressed to remove excess water and dissolved solids before 
being allowed to cure. The dilute waste stream is also chemically 
treated to decompose carbonate complexes and metal ions and 
then mixed with cationic polymer to cause the precipitated solids to 
flocculate. Filtration of the flocculant removes sufficient solids to al- 
low the waste water to be discharged to the surface of a stream. 
The filtered material is added to the sludge of the concentrated 
waste stream. The method is also applicable to the treatment and 
removal of soluble uranium from aqueous streams, such that the 
treated stream may be used as a potable water supply. 


19661 (PNL-8221-Rev.1) Radionuclide concentrations in 
white sturgeon from the Columbia River: Revision 1. Dauble, 
D.D.; Price, K.R.; Poston, T.M. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1993. 42p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94004223. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this study were to (1) review and summarize 
historical data on radionuclide concentrations in white sturgeon 
from the Columbia River, (2) determine present-day radionuclide 
tissue burdens from different locations in the Columbia River, and 
(3) compare historical data with current data. We first reviewed and 
summarized the historical literature on radionuclide concentrations 
in white sturgeon from the Hanford Reach. Field studies were then 
conducted to evaluate the relationship among sample locations, 
age/length of white sturgeon, and present radionuclide tissue bur- 
dens. Results and comparisons are discussed in the remainder of 
this report. 


19662 (PNL-9056) Dungeness crab and razor clam surveys 
at sites near Grays Harbor, Washington, and at Willapa Bay 
bar entrance, September 1993. Antrim, L.D. (Battelle/Marine Sci- 
ences Lab., Sequim, WA (United States)); Gardiner, W.W.; Pohlod, 
K.L.; Karle, L.M. Pacific Northwest Lab., Richland, WA (United 
States). Jan 1994. 41p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94006447. Source: OSTI; NTIS; GPO Dep. 

Grays Harbor and Willapa Bay are shallow embayments on the 
outer coast of Washington state. The US Army Corps of Engineers, 
Seattle District is responsible for maintenance of navigational chan- 
nels in these areas, a task that requires routine dredging of 
deposited sediments. Dredged sediments are normally transported 
to designated sites for disposal. At the entrance to Grays Harbor, 
severe shoreline erosion has occurred. To slow erosional pro- 
cesses and prevent a breach at the base of the South Jetty, the 
USACE proposed the beneficial use of dredged materials from the 
bar and entrance reaches of Grays Harbor. Dredged materials de- 
posited as sediment berms just offshore of South Beach, to the 
south of the jetty base, and at Half Moon Bay, to the north and 
east of the jetty base, could mitigate erosional processes in two 
ways: (1) by providing nearshore sacrificial material and a sedi- 
ment supply for accretion on the shores, and (2) by tripping larger 
waves further offshore from the beaches. Battelle Marine Sciences 
Laboratory was contracted to conduct surveys at four sites in 
September 1993. The primary objective of this work was to deter- 
mine the density of Dungeness crab at sites associated with 
dredging activities or dredged-materials disposal. A related objec- 
tive was to assess the density of juvenile razor clams at the South 
Beach site, the only site in this study with potential to be an impor- 
tant recruitment area for juvenile razor clams. 


19663 (PNWD-2227-HEDR) Columbia River Pathway 
Dosimetry Report, 1944-1992: Hanford Environmental Dose 
Reconstruction Project. Farris, W.T.; Napier, B.A.; Simpson, J.C.; 
Snyder, S.F.; Shipler, D.B. Pacific Northwest Lab., Richland, WA 
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(United States). Apr 1994. 136p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. Order Number DE94011240. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of radionuclide emissions since 
1944 from the Hanford Site. One objective of the HEDR Project is 
to estimate doses to individuals who were exposed to the radionu- 
clides released to the Columbia River (the river pathway). This 
report documents the last in a series of dose calculations con- 
ducted on the Columbia River pathway. The report summarizes the 
technical approach used to estimate radiation doses to three 
classes of representative individuals who may have used the 
Columbia River as a source of drinking water, food, or for recre- 
ational or occupational purposes. In addition, the report briefly 
explains the approaches used to estimate the radioactivity released 
to the river, the development of the parameters used to model the 
uptake and movement of radioactive materials in aquatic systems 
such as the Columbia River, and the method of calculating the 
Columbia River's transport of radioactive materials. Potential 
Columbia River doses have been determined for representative in- 
dividuals since the initiation of site activities in 1944. For this report, 
dose calculations were performed using conceptual models and 
computer codes developed for the purpose of estimating doses. All 
doses were estimated for representative individuals who share sim- 
ilar characteristics with segments of the general population. 


19664 (SRO-NERP-22) Species status of Mill Creek Ellip- 
tio. Davis, G.M. (Academy of Natural Sciences (United States)); 
Mulvey, M. Savannah River Ecology Lab., Aiken, SC (United 
States). 1993. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00819. Order Number 
DE94010201. Source: OSTI; NTIS; GPO Dep. 

This report discusses environmental effects of the Savannah 
River Plant on aqautic populations in Mill Creek and surrounding 
tributaries. Of particular concern was the status of Elliptio. Genetics 
and phenotypic characteristics have shown that the current classifi- 
cation system is not adequate for these populations. The 
appendices characterize genetic variability at different loci, elec- 
trophoretic data, allele frequencies, sympatric species, and 
anatomical characters. 


19665 (STUK-A-112) Gamme-emitting radionuclides in the 
bottom sediments of some Finnish lakes. llus, E.; Puhakainen, 
M.; Saxen, R. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Oct 1993. 49p. Order Number 
DE94624273. Source: OSTI; NTIS; INIS. 

In 1988 and 1990 bottom sediment and surface water samples 
were taken from eight large lakes representing all five categories of 
deposition regions contaminated by the chernoby] fallout in Finland. 
All samples were analysed for gamma-emitting radionuclides. The 
137Cs concentrations in surface waters varied in 1988 from 20 to 
310 Ba/m® and in 1990 from 78 to 170 Ba/m®. The other radionu- 
clides of Chernobyl origin detected in water samples were 1Ru, 
125Sb and '4Cs. in the sediments the total amount of '57Cs per 
square metre varied in 1988 from 1100 to 160 000 Ba/m? and in 
1990 from 14 000 to 250 000 Bq/m?. The maximum values were in 
Lake Pyhaejaervi. The maximum concentration of 1°7Cs in the sur- 
face layer of sediment (0-2cm) was 55 700 Ba/kg dry wt in Lake 
Naesijaervi. In addition to the cesium isotopes '’Cs and ™Cs , 
Chernobyl derived ‘Ru, ‘Sb amd Ce were detected i the 
surface layer of sediment in most lakes. *4Mn, ©°Co and 11°™Ag 
were also detected in some lakes situated in the regions most 
contaminated by the Chernobyl fallout. In 1988 the maximum con- 
centrations of '°’7Cs and '4Cs were in the uppermost layer of 
sediment (0-2cm) at almost all stations. In 1990, the cesium peaks 
already occurred at many stations in the second slice (2-5cm), 
which may indicate downward diffusion of cesium in sediments or 
mixing of sediment layers during sampling. The most important fac- 
tors affecting cesium values in sediments were the local amount of 
deposition and the type of sediment. This study did not reveal any 
correletion between the maximum depth of the lake and the area 
of the lake with the cesium amounts in the sediments. (orig.). (23 
refs., 10 figs., 6 tabs.). 
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19666 (WHC-SA-1989) Sediment quality and ecorisk as- 
sessment factors for a major river system. Johnson, V.G. 
(Westinghouse Hanford Co., Richland, WA (United States)); Wag- 
ner, J.J.; Cutshall, N.H. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1993. 62p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9406155—1: AWRA annual summer symposium, Jackson 
Hole, WY (United States), 26-29 Jun 1994). Order Number 
DE94009613. Source: OSTI; NTIS; INIS; GPO Dep. 

Sediment-related water quality and risk assessment parameters 
for the Columbia River were developed using heavy metal loading 
and concentration data from Lake Roosevelt (river km 1120) to the 
mouth and adjacent coastal zone. Correlation of Pb, Zn, Hg, and 
Cd concentrations in downstream sediments with refinery opera- 
tions in British Columbia suggest that solutes with K,’s > 105 
reach about 1 to 5 yg/g per metric ton/year of input. A low- 
suspended load (upriver avg. <10 mg/L) and high particie-surface 
reactivity account for the high clay-fraction contaminant concentra- 
tions. In addition, a sediment exposure path was demonstrated 
based on analysis of post-shutdown biodynamics of a heavy metal 
radiotracer. The slow decline in sediment was attributed to resus- 
pension, bioturbation, and anthropogenic disturbances. The above 
findings suggest that conservative sediment quality criteria should 
be used to restrict additional contaminant loading in the upper 
drainage basin. The issuance of an advisory for Lake Roosevelt, 
due in part to Hg accumulation in large sport fish, suggests more 
restrictive controls are needed. A monitoring strategy for assessing 
human exposure potential and the ecological health of the river is 
proposed. 


19667 (WSRC-TR-93-656) Results of the quarterly tritium 
survey of Four Mile Creek and its seeplines in the F- and 
H-Areas of SRS, June 1993. Dixon, K.L.; Rogers, V.A. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94011167. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Environmental Sciences Section (ESS) established a quar- 
terly monitoring program of the Four Mile Creek seepline down 
gradient from the F- and H-Area seepage basins. The program 
surveys and tracks changes in tritium, specific conductivity, and pH 
for the seepline water. Measurements from the fifth quarterly 
survey (June 1993) showed lower tritium and conductivity mea- 
surements and higher pH values (pH 5-6) than measurements 
from previous studies. The results of the quarterly surveys suggest 
that infiltration of rainfall may be diluting and flushing the contami- 
nants from the groundwater system. More measurements are 
needed to confirm these trends. 


19668 (YJT—93-24) An approach to quality classification of 
deep groundwaters in Sweden and Finland. Laaksoharju, M. 
(Geopoint AB, Stockholm (Sweden)); Smellie, J.; Ruotsalainen, P.; 
Sneliman, M. Nuclear Waste Commission of Finnish Power Com- 


panies, Helsinki (Finland). Nov 1993. 68p. Order 
DE94624281. Source: OSTI; NTIS; INIS. 

In Sweden and Finland high quality groundwater samples are re- 
quired in the site characterization programmes relating to safe 
disposal of spent nuclear fuel. SKB (Swedish Nuclear Fuel and 
Waste Management Co.) and TVO (Teollisuuden Voima Oy, Fin- 
land) initiated a cooperative task to critically evaluate the quality of 
the earlier sampling programmes and to further develop the under- 
standing of quality or representativeness of the groundwater 
samples. The major aim in this report has been, therefore, to make 
an attempt to classify groundwaters from site investigations in Swe- 
den and Finland based on quality. Different classification systems 
have been tested and developed. These can be divided in two 
main groups; manual methods and computer-based mathematical 
methods. Manual, statistical, mixing ratio and scoring systems have 
all been used to illustrate the difficulty in judging groundwater qual- 
ity. (28 refs., 19 figs., 11 tabs.). 


19669 (YJT—93-29) Hydrology of the Haesthoimen island, 
Loviisa: Summary of the measurements in 1980-1993. Ahokas, 
H. (Fintact Ky, Helsinki (Finland)). Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Dec 1993. 55p. (in 
Finnish). Order Number DE94624282. Source: OSTI; NTIS; INIS. 


Number 





The geological studies related to the final disposal of low-level 
and medium-level radioactive waste of the Loviisa nuclear power 
plant were started at Haestholmen island in autumn 1979. The 
long-term hydrological observations were started in autumn 1980. 
A systematic monitoring of both the hydraulic head and the 
interface between fresh and saline groundwater components in in- 
vestigation holes has been carried out. The water levels have been 
monitored mainly manually once a week. Some investigation holes 
are equipped with water level recorders. The position of the inter- 
ference between fresh and saline water in boreholes has been 
measured usually four times a year. A summary of hydrological 
long-term monitoring results from years 1980-1993 is presented in 
the report. Factors affecting the results and their significance are 
also studied. The main emphasis is to provide illustrative presenta- 
tions of the results and to determine the mean values of natural 
conditions. (8 refs., 33 figs., 4 tabs.). 
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19670 (UCRL-ID—115637, pp. 56-68) The carbon economy 
of a maize crop exposed to elevated CO. concentrations and 
water stress determined from elemental analyses. Loomis, R.S. 
(Univ. of California, Davis, CA (United States)); Lafitte, H.R. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
In Effects of elevated atmospheric CO concentrations and water 
stress on field-grown maize: Response of vegetation to carbon 
dioxide, No. 015. 102p. Order Number DE94009636. Source: 
OSTI; NTIS. 

Maize crops, grown in open fumigation chambers under field 
conditions, were exposed to four levels of atmospheric CO. and 
two levels of water. Photosynthetic and respiratory activities were 
assessed from elemental analyses of aboveground biomass. Ele- 
mental composition varied little with CO. or water treatment. The 
mean elemental composition of organic materials per 100 g bio- 
mass at a harvest during rain filling was C363 He.o4 No.09305 7 
So.o02. (The balance of the mass, 3.08 g, was due to minerals.) 
That material had more C and H and less N and was more re- 
duced chemically than preanthesis biomass. While crop growth 
rates were affected by CO. and water, the growth respiration factor 
(0.11 g C g~' biomass) and the fraction of estimated gross photo- 
synthesis used in grown respiration were small and unaffected by 
treatment. It is a estimated that net carbon storage amounted to 
53% of gross photosynthesis while 14% went to growth respiration 
and 33% went to maintenance. 


5502 Biochemistry 


Refer also to citation(s) 18308, 18309, 18310, 18351, 18352, 
18353, 18354, 19533, 19689, 19690, 19694, 19700, 19787, 19810, 
19814 


19671 (ANL/BIM/PP-—71996) Genetic probes of structure/ 
function relationships in the Qg binding site of the photosyn- 
thetic reaction center. Hanson, D.K.; Tiede, D.M.; Nance, S.L.; 
Chang, Chong-Hwan; Schiffer, M. Argonne National Lab., IL 
(United States). 25 Jun 1991. 58p. Sponsored by USDOE, Wash- 
ington, DC (United States);Public Health Service, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Grant GM36598. 
Order Number DE94011490. Source: OSTI; NTIS; GPO Dep. 

In photosynthetic reaction centers, a quinone molecule, Qz,, | 
the terminal acceptor in light-induced electron transfer. The crystal 
structure of the reaction center implicates the protonatable amiho 
acid residues L212Glu and L213Asp in the binding of Qg to the re- 
action center and in proton transfer to the anionic forms of Qg 
generated by electron transfer from Qa. Here we report the con- 
struction of the double mutant L212Ala-L213Ala by site-specific 
mutagenesis, and the isolation and preliminary biophysical charac- 
terization of revertant and suppressor strains that have regained 
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the ability to grow under photosynthetic conditions. Our results 
show that neither L212Glu nor L213Asp is essential for efficient 
light-induced electron or proton transfer in Rhodobacter capsulatus 
and that second-site mutations, located within the QB binding 
pocket or at a more distant site, can compensate for mutations at 
L212 and L213. Acquisition of a single negatively charged residue 
(at position L213, or on the other side of the binding pocket at po- 
sition L225) or loss of a positively charged residue (at position 
M231) is sufficient to restore activity to the complex. 


19672 (ANL/BIM/PP-—74611) Structural basis of spectrin 
elasticity. Shen, B.W. (Argonne National Lab., IL (United States)); 
Stevens, F.J.; Luthi, U.; Goldin, S.B. Argonne National Lab., IL 
(United States). 17 Oct 1991. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States);Department of Health and Human 
Services, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Grant HL 33254. Order Number DE94011489. 
Source: OSTI; NTIS; GPO Dep. 

A new model of human erythrocyte a-spectrin is proposed. The 
secondary structure of human erythrocyte a-spectrin and its folding 
into a condensed structure that can convert reversibly in situ, into 
an elongated configuration is predicted from its deduced protein 
sequence. Results from conformational and amphipathicity analy- 
ses suggest that a-spectrin consists mainly of short amphipathicity 
helices interconnected by flexible turns and/or coils. The distribu- 
tion of charges and amphipathicity of the helices can facilitate their 
folding into stable domains of 4 and 3 helices surrounding a hy- 
drophobic core. The association between adjacent four- and 
three-helix domains further organize them into recurring seven- 
helix motifs that might constitute the basic structural units of the 
extended a-spectrin. The elongated spectrin molecule packs, in a 
sinusoidal fashion, through interactions between neighboring motifs 
into a compact structure. We suggest that the reversible extension 
and contraction of this sigmoidally packed structure is the molecu- 
lar basis of the mechanism by which spectrin contributes to the 
elasticity of the red cell membrane. 


19673 (ANL/BIM/PP-74812) Increased IMP dehydrogenase 
gene expression in solid tumor tissues and tumor cell lines. 
Collart, F.R.; Chubb, C.B.; Mirkin, B.L.; Huberman, E. Argonne Na- 
tional Lab., IL (United States). 10 Jul 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94011495. Source: OSTI; NTIS; GPO 
Dep. 

IMP dehydrogenase, a regulatory enzyme of guanine nucleotide 
biosynthesis, may play a role in cell proliferation and malignancy. 
To assess this possibility, we examined IMP dehydrogenase ex- 
pression in a series of human solid tumor tissues and tumor cell 
lines in comparison with their normal counterparts. Increased IMP 
dehydrogenase gene expression was observed in brain tumors rel- 
ative to normal brain tissue and in sarcoma cells relative to normal 
fibroblasts. Similarly, in several B- and T-lymphoid leukemia cell 
lines, elevated levels of IMP dehydrogenase mRNA and cellular 
enzyme were observed in comparison with the levels in peripheral 
blood lymphocytes. These results are consistent with an associa- 
tion between increased IMP dehydrogenase expression and either 
enhanced cell proliferation or malignant transformation. 


19674 (ANL/BIM/PP-75630) Regulated expression of the 
MRP8 and MRP14 genes during terminal differentiation of hu- 
man promyelocytic leukemic HL-60 cells. Warner-Bartnicki, A.L.; 
Murao, S.; Collart, F.R.; Huberman, E. Argonne National Lab., IL 
(United States). 14 Feb 1992. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94011497. Source: OSTI; NTIS; GPO Dep. 

The calcium-binding proteins MRP8 and MRP14 are induced 
during monomyelocytic cell maturation and may mediate the 
growth arrest in differentiating HL-60 cells. We determined the lev- 
els of a protein complex (PC) containing MRP8 and MRP14 and 
investigated the mechanism by which the genes encoding these 
proteins are regulated in HL-60 cells treated with the differentiation- 
inducing agent mycophenolic acid. Elevated levels of the PC were 
found to directly parallel gains in the steady-state levels of MRP8 
and MRP14 mRNA. Transcription studies with the use of nuclear 
run-on experiments revealed increased transcription initiation at the 
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MRP8 and MRP1i4 promoters after MPA treatment. 120,25- 
Dihydroxyvitamin D3, which induces HL-60 cell differentiation by 
another mechanism, was also found to increase transcription initia- 
tion at the MRP8 and MRP14 promoters, suggesting that this 
initiation is the major control of MRP8 and MRP14 gene expres- 
sion during terminal differentiation of human promyelocytic cells. 


19675 (ANL/BIM/PP-—76133) Regulated expression of the 
MRP8 and MRP14 genes in human promyelocytic leukemic 
HL-60 cell treated with the differentiation-inducing agents 
mycophenolic acid and 10,25-Dihydroxyvitamin D3. Warner- 
Bartnicki, A.L.; Murao, S.; Collart, F.R.; Huberman, E. Argonne 
National Lab., IL (United States). [1992]. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94011498. Source: OSTI; NTIS; GPO 
Dep. 

The calcium-binding proteins MRP8 and MEP14 are present in 
mature monomyelocytic cells and are induced during differentiation. 
Previous studies have demonstrated that the proteins may mediate 
the growth arrest in differentiating HL-60 cells. We determined the 
levels of a protein complex (PC) containing MRP8 and MRP14 and 
investigated the mechanism by which the genes encoding these 
proteins are regulated in HL-60 cells treated with the differentiation- 
inducing agent mycophenorce acid (MPA)While the PC was barely 
detectable in untreated cells, MPA treatment resulted in elevated 
levels of the PC which were maximal at 3-4 d, and were found to di- 
rectly parallel gains in the steady-state levels of MRP8 and MRP14 
MRNA. Transcription studies with the use of nuclear run-on experi- 
ments revealed increased transcription initiation at the MRP8 and 
MRP14 promoters after MPA treatment. 1a,25-Dihydroxyvitamin 
Ds, which induces HL-60 cell differentiation by another mechanism, 
was also found to increase transcription initiation at the MRP8 and 
MRP14 promoters. Our results suggest that this initiation is the 
major contro! of maturation agent-mediated increases in MRP8 and 
MRPI4 gene expression, and support a role for the PC in terminal 
differentiation of human monomyelocytic cells. 


19676 (DOE/ER/12086-7) Viruses of eukaryotic green ak 
gae: Final technical report, June 1, 1989-February 1, 1992. 
Van Etten, J.L. Nebraska Univ., Lincoln, NE (United States). Dept. 
of Plant Pathology. [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-82ER12086. Order Num- 
ber DE94010248. Source: OSTI; NTIS; GPO Dep. 

We have isolated and partially characterized many large, polyhe- 
dral, DNA containing, plaque forming viruses which infect certain 
unicellular, eukaryotic, chlorella-like green algae. These viruses 
have several unique features, including the fact that they code for 
DNA site-specific endonucleases and DNA methyltransferases. The 
primary objectives of this study were to identify, clone, and charac- 
terize some of the virus-encoded DNA methyltransferases and 
DNA restriction endonucleases in order to understand their biologi- 
cal function. 


19677 


(DOE/ER/13353-T2) Restriction of virus infection by 
plants: Final report, July 1, 1987—June 30, 1992. Bruening, G. 
California Univ., Davis, CA (United States). Dept. of Plant Pathol- 
ogy. [1992]. 6p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG03-85ER13353. 
DE94011549. Source: OSTI; NTIS; GPO Dep. 
The basis of genotypic resistance of the Arlington line of cowpea 
(Vigna unguiculata) against cowpea mosaic virus (CPMV) has 
been attributed, to an inhibitor of the processing of CPMV polypro- 
teins. We sought to purify the protein that is postulated to be the 
inhibitor of polyprotein processing and to characterize the inhibitor 
and its gene. Such information can be the basis for engineering re- 
sistance to specific viruses in plants. In studies with cherry leafroll 


virus (CLRV) we sought understanding of the biochemical basis of 
the resistance. 


19678 (DOE/ER/13621-5) Molecular characterization of a 
maize regulatory gene: Annual progress report, November 
1991—October 1992. Wessler, S.R. Georgia Univ., Athens, GA 
(United States). Research Foundation. [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO09- 
86ER13621. Order Number DE94011530. Source: OSTI; NTIS; 
GPO Dep. 
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All aspects of this year's work have converged on the central 
theme of post-transcriptional control of R gene expression. Unlike 
transcriptional control, relatively little is known about post- 
transcriptional regulation, especially in plants. We believe that three 
levels of post-transcriptional regulation have been identified: con- 
trol of translation initiation as evidenced by the maize Le gene; 
control of nuclear localization as evidenced by the Ds allele r-m9 of 
maize; and control of nuclear localization through alternative splic- 
ing of the rice R homolog. 


19679 (DOE/ER/13909-4) Characterization of a putative 
S-locus encoded receptor protein kinase and Its role in self- 
incompatibility: Progress report. Nasrallah, J.B. Cornell Univ., 
Ithaca, NY (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13909. 
Order Number DE94011205. Source: OSTI; NTIS; GPO Dep. 

The major results of our research effort include the determination 
of the S-Receptor Kinase (SRK) gene structure, the demonstration 
of S-haplotype-associated SRK polymorphisms and possible co- 
evolution of SRK and SLG, the characterization of the temporal 
and spatial expression patterns of SRK, and the demonstration that 
SRK has intrinsic serine/threonine kinase activity. Our results have 
indicated that SLG originated from an SRK-like gene by a gene du- 
plication event and suggested a possible molecular basis for leaky 
S haplotypes. The data have allowed us to develop a model of 
self-incompatibility based on the interaction of SRK and SLG and 
the activation of SRK in response to self-pollination. More gener- 
ally, the information that we have obtained is potentially relevant to 
understanding mechanisms of signalling inplants. Thus, the interac- 
tion of membrane-based receptor protein kinases with secreted 
forms of their extracellular domains may represent a generalized 
mechanism by which receptors signal across the plant cell wall. 


19680 (DOE/ER/20034—1) Regulation of polyamine synthe- 
sis in plants: Annual progress report. Malmberg, R.L. Georgia 
Univ., Athens, GA (United States). Dept. of Botany. 9 Feb 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-91ER20034. Order Number DE94011590. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Polyamines are small positively charged compounds that have 
been hypothesized to be involved in a wide variety of plant physio- 
logical and development functions. The regulation of the polyamine 
synthesis pathway is uniquely interesting because of the existence 
of two pathways to putrescine synthesis, and the consequent ques- 
tions of how these two pathways are compartmentalized and how 
they interact with each other. The specific directions our research 
is taking are: (1) A characterization of arginine decarboxylase reg- 
ulation; we have discovered two post-translational mechanisms for 
regulating arginine decarboxylase activity. One of these is a novel 
protease that clips the arginine decarboxylase pre-protein to acti- 
vate it. We would like to understand this activating protease better, 
determine its mechanism of action, and determine its importance in 
the overall scheme of arginine decarboxylase regulation. (2) We 
have begun a similar characterization of ornithine decarboxylase by 
purifying it from plants. (3) We are characterizing the polyamine 
mutant collection we have developed. (4) Finally, we have begun 
to characterize the evolution of arginine decarboxylase, as an addi- 
tional approach that could shed light on its functions in plants. Our 
intent is to understand arginine decarboxylase structure and regu- 
lation in detail, and then to further explore regulatory differences 
between ornithine and arginine decarboxylases. 


19681 (DOE/ER/20070—1) Crystallographic studies of nitro- 
genase and hydrogenase: Progress report, June 1, 1992—April 
1, 1994. Bolin, J.T. Purdue Research Foundation, Lafayette, IN 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER20070. Order Num- 
ber DE94011972. Source: OSTI; NTIS; GPO Dep. 

The long term goal of this project is to obtain detailed knowledge 
of the structure and function of nitrogenase and hydrogenase 
through the analysis of physical, chemical, and biological data with 
reference to three-dimensional, atomic resolution crystal structures 
of components of the enzyme and/or complexes of the compo- 
nents. The current objectives to determine the crystal structure of 
wild-type Avi, the nitrogenase MoFe protein from Azotobacter 
vinelandii; to refine this structure at high resolution; and to initiate 





studies of mutant MoFe proteins that express altered chemical and 
physical properties. Further we seek to determine the crystal struc- 
ture of the bi-directional all-Fe hydrogenase from C. pasteurianum, 
Cp-hydrl, and to initiate studies of the uptake hydrogenase from 
the same organism, Cp-hydril. 


19682 (DOE/ER/60699-3) Sequencing of megabase plus 
DNA by hybridization: Method development ENT: Final techni- 
cal progress report. Crkvenjakov, R.; Drmanac, R. Center for 
Genetic Engineering, Belgrade (Yugoslavia). Genome Structure 
Unit. 31 Jan 1991. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER60699. Order Number 
DE94010196. Source: OSTI; NTIS; GPO Dep. 

Sequencing by hybridization (SBH) is the only sequencing 
method based on the experimental determination of the content of 
oligonucleotide sequences. The data acquisition relies on the natu- 
ral process of base pairing. It is possible to determine the content 
of complementary oligosequences in the target DNA by the process 
of hybridization with oligonucleotide probes of known sequences. 


19683 (DOE/ER/61417-2) Phytoplankton excretion revis- 
ited: Healthy cells may not do it, but how many cells are 
healthy?: Continuation progress report, May 1, 1993—April 30, 
1994. Wood, A.M. Oregon Univ., Eugene, OR (United States). 
Dept. of Biology. [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-92ER61417. Order Num- 
ber DE94010782. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of the proposed research is to develop 
molecular tools for determining the health of marine phytoplankton 
on an individual cell basis. Since the definition of “healthy” in phy- 
toplankton cells is elusive, we propose to develop markers for 
several different metabolic processes indicative of physiological 
state: photosynthetic activity, esterase activity, membrane perme- 
ability, and mitochondrial activity. One underlying motivation is to 
develop methods which will allow us to evaluate the hypothesis 
that, while healthy cells release very little DOC, many phytoplank- 
ton communities are comprised of “unhealthy” or physiologically 
stressed cells which release a large proportion of total photosyn- 
thate directly into the pool of labile DOC. This is proposed to be 
especially true in continental shelf and coastal environments where 
zones of productivity are patchy and phytoplankton populations 
adapted to one regime can be easily transported into waters which 
differ in salinity, nutrient supply, and/or turbidity. The significance of 
the work, however, extends beyond this immediate goal since there 
are presently relatively few methods which allow us to estimate the 
physiological state of phytoplankton cells. When we evaluate popu- 
lation sizes of phytoplankton in the water column or examine fecal 
pellets, particulate aggregates, or other material, we generally work 
in ignorance of the activity of the cells except as the average 
cell-specific activity is estimated from bulk measurements. This ap- 
proach effectively hides any differences in the relative contribution 
of different taxa or individuals to overall productivity even though 
most flux processes are sensitive to physiological and taxonomi- 
cally determined differences among members of the community. 


19684 (DOE/ER/61567-T1) Accurate restoration of DNA se- 
quences: Progress report. Churchill, G.A. Cornell Univ., Ithaca, 
NY (United States). [1994]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-93ER61567. Order 
Number DE94011401. Source: OSTI; NTIS; GPO Dep. 

The primary of this project are the development of (1) a general 
stochastic model for DNA sequencing errors (2) algorithms to re- 
store the original DNA sequence and (3) statistical methods to 
assess the accuracy of this restoration. A secondary objective is to 
develop new algorithms for fragment assembly. Initially a stochastic 
model that assumes errors are independent and uniformly dis- 
tributed will be developed. Generalizations of the basic model will 
be developed to account for (1) decay of accuracy along frag- 
ments, (2) variable error rates among fragments, (3) sequence 
dependent errors (e.g. homopolymeric, runs), and (4) strand— 
specific systematic errors (e.g. compressions). The emphasis of 
this project will be the development of a theoretical basis for deter- 
mining sequence accuracy. However, new algorithms are proposed 
and these will be implemented as software (in the C programming 
language). This software will be tested using real and simulated 
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data. It will be modular in design and will be made available for 
distribution to the scientific community. 


19685 (LBL-35448) High resolution electron diffraction 
analysis of structural changes associated with the photocycle 
of bacteriorhodopsin. Han, B.-G. (Lawrence Berkeley Lab., CA 
(United States). Life Sciences Div.). Lawrence Berkeley Lab., CA 
(United States). Apr 1994. 199p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract ACO03-76SF00098. Grant GM36884. Order Number 
DE94011800. Source: OSTI; NTIS; GPO Dep. 

Changes in protein structure that occur during the formation of 
the M photointermediate of bacteriorhodopsin can be directly visu- 
alized by electron diffraction techniques. Samples containing a high 
percentage of the M intermediate were trapped by rapidly cooling 
the crystals with liquid nitrogen following illumination with filtered 
green light at 240K and 260K respectively. Difference Fourier pro- 
jection maps for M minus bR at two temperatures and for Mogox 
minus Mogox are presented. While it is likely that a unique M- 
substate is trapped when illuminated at 260K produces a mixture 
of the Mo4ox Substate and a second M-substate which may have a 
protein structure similar to the N-intermediate. The diffraction data 
clearly show that statistically significant structural changes occur 
upon formation of the Mo4ox specimen and then further upon for- 
mation of the second substate which is present in the mixture that 
is produced at 260K. A preliminary 3-D difference map, based on 
data collected with samples tilted up to 30°, has been constructed 
at a resolution of 3.5A parallel to the membrane plane and a reso- 
lution of 8.5A perpendicular to the membrane. The data have been 
analyzed by a number of different criteria to ensure that the differ- 
ences seen reflect real conformation changes at a level which is 
significantly above the noise in the map. Furthermore, a compari- 
son of the positions of specific backbone and side-chain groups 
relative to significant difference peaks suggests that it will be nec- 
essary to further refine the atomic resolution model before it will be 
possible to interpret the changes in chemical structure that occur in 
the protein at this stage of the photocycle. 


19686 (LBL-35488) Theoretical study of the conformation 
and energy of supercoiled DNA. Hunt, N.G. (Lawrence Berkeley 
Lab., CA (United States). Structural Biology Div.). Lawrence Berke- 
ley Lab., CA (United States). Jan 1992. 101p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States);National Insts. of Health, 
Bethesda, MD (United States). DOE Contract AC03-76SF00098. 
Order Number DE94011912. Source: OSTI; NTIS; GPO Dep. 

The two sugar-phosphate backbones of the DNA molecule wind 
about each other in helical paths. For circular DNA molecules, or 
for linear pieces of DNA with the ends anchored, the two strands 
have a well-defined linking number, Lk. If Lk differs from the equi- 
librium linking number Lky, the molecule is supercoiled. The linking 
difference ALk = Lk-Lko is partitioned between torsional deforma- 
tion of the DNA, or twist (ATw), and a winding of the DNA axis 
about itself known as writhe (Wr). In this dissertation, the confor- 
mation and energy of supercoiled DNA are examined by treating 
DNA as an elastic cylinder. Finite-length and entropic effects are 
ignored, and all extensive quantities are treated as linear densities. 
Two classes of conformation are considered: the plectonemic or in- 
terwound form, in which the axis of the DNA double helix winds 
about itself in a double superhelix, and the toroidal shape in which 
the axis is wrapped around a torus. Minimum energy conformation 
are found. For biologically relevant values of specific linking differ- 
ences, the plectonemic DNA, the superhelical pitch angle a is in 
the range 45° < a < 90°. For low values of specific linking differ- 
ence |c| (c = ALk/Lky), most linking difference is in writhe. As |c| 
increases, a greater proportion of linking difference is in twist. 
Interaction between DNA strands is treated first as a hard-body ex- 
cluded volume and then as a screened electrostatic repulsion. lonic 
strength is found to have a large effect, resulting in significantly 
greater torsional stress in supercoiled DNA at low ionic strength. 


19687 (LBL-35489) Fluorescence spectroscopic studies of 
DNA dynamics. Scalettar, B.A. Lawrence Berkeley Lab., CA 
(United States). Apr 1987. 132p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Health and Human 
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Services, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant GM30781. Order Number DE94011915. Source: 
OSTI; NTIS; GPO Dep. 

Random solvent induced motions of DNA are manifest as 
nanosecond torsional oscillations of the helix backbone, nanosec- 
ond through millisecond bending deformations and overall 
rotational and translational diffusion of the polymer. Fluorescence 
spectroscopy is used to study this spectrum of DNA motions while 
ethidium monoazide was covalently bounded. The steady state flu- 
orescence depolarization data indicate that the covalent 
monoazide/DNA complex exhibits internal motions characterized by 
an average angular amplitude of 26 degrees confirming reports of 
fast torsional oscillations in noncovalent ethidium bromide/DNA 
systems. Data obtained by use of a new polarized photobleaching 
recovery technique (FPR) reflect both the rotational dynamics of 
the polymer and the reversible photochemistry of the dye. To iso- 
late the reorientational motion of the DNA, the FPR experiments 
were ran in two modes that differ only in the polarization of the 
bleaching light. A quotient function constructed from the data ob- 
tained in these two modes monitors only the rotational component 
of the FPR recovery. In specific applications those bending defor- 
mations of long DNA molecules that have characteristic relaxation 
times on the order of 100 microseconds have been resolved. A flu- 
orescence correlation technique that relates fluctuations in particle 
number to center-of-mass motion was used to measure transla- 
tional diffusion on coefficients of the plasmid PBR322 and a short 
oligomeric DNA. A theory that describes angular correlation in sys- 
tems exhibiting cyclic, biologically directed reorientation and 
random Brownian rotation is developed. 


19688 (PNL-SA-22964) Structure-function studies of DNA 
damage using AB INITIO quantum mechanics and molecular 
dynamics simulation. Miller, J. (Pacific Northwest Lab., Richland, 
WA (United States)); Miaskiewicz, K.; Osman, R. Pacific Northwest 
Lab., Richland, WA (United States); Mount Sinai School of 
Medicine, New York, NY (United States). Dept. of Physiology and 
Biophysics. [1993]. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830 FG02- 
88ER60675. (CONF-9307160—1: New York Academy of Sciences 
conference on DNA damage: effects on DNA structure and protein 
recognition, Burlington, VT (United States), 31 Jul - 4 aug 1993). 
Order Number DE94004285. Source: OSTI; NTIS; GPO Dep. 

Studies of ring-saturated pyrimidine base lesions are used to 
illustrate an integrated modeling approach that combines quantum- 
chemical calculations with molecular dynamics simulation. 
Electronic-structure calculations on the lesions in Isolation reveal 
strong conformational preferences due to interactions between 
equatorial substituents to the pyrimidine ring. Large distortions of 
DNA should result when these interactions force the methyl group 
of thymine to assume an axial orientation, as is the case for 
thymine glycol but not for dihydrothymine. Molecular dynamics sim- 
ulations of the dodecamer d(CGCGAATTCGCG)> with and without 
a ring-saturated thymine lesion at position T7 support this conclu- 
sion. Implications of these studies for recognition of thymine 
lesions by endonuclease Ill are also discussed. 
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19689 (ANL/BIM/PP-77638) Chromosomal localization and 
structure of the human type li IMP dehydrogenase gene. 
Glesne, D. (Chicago Univ., IL (United States). Dept. of Molecular 
Genetics and Cell Biology); Huberman, E.; Collart, F.; Varkony, T.; 
Drabkin, H. Argonne National Lab., IL (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Grant 


HGO00358. Order Number DE94011499. Source: OSTI; NTIS; GPO 
Dep. 
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We determined the chromosomal localization and structure of the 
gene encoding human type I! inosine 5'-monophosphate dehydro- 
genase (IMPDH, EC 1.1.1.205), an enzyme associated with cellular 
proliferation, malignant transformation, and differentiation. Using 
polymerase chain reaction (PCR) primers specific for type II IM- 
PDH, we screened a panel of human-Chinese hamster cell somatic 
hybrids and a separate deletion panel of chromosome 3 hybrids 
and localized the gene to 3p21.1-p24.2. Two overlapping yeast 
artificial chromosome clones containing the full gene for type Il 
IMPDH were isolated and a physical map of 117 kb of human ge- 
nomic DNA in this region of chromosome 3 was constructed. The 
gene for type Il IMPDH was localized and oriented on this map 
and found to span no more than 12.5 kb. 


19690 (DOE/ER/61427—1) International workshop on chro- 
mosome 6: Final report, June 1, 1992—May 31, 1993. Trent, J.M. 
Michigan Univ., Ann Arbor, Mi (United States). Feb 1994. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61427. (CONF-9206442—Summ.: 1. interna- 
tional workshop in human chromosome 6, Ann Arbor, MI (United 
States), 7-9 Jun 1992). Order Number DE94010250. Source: 
OSTI; NTIS; GPO Dep. 

This report describes planning for and a brief description of the 
events concerning the First International Workshop in Human 
Chromosome 6 which took place June 7-9, 1992 in Ann Arbor, 
Michigan. The complete publication of the workshop report is 
slated to appear in the Journal of Cytogenetica and Cell Genetics. 


19691 (DOE/ER/61577-T1, pp. 16, Paper 4) Technology 
transfer and the Human Genome Project: Some problems with 
patenting research tools. Eisenberg, R.S. (Univ. of Michigan Law 
School, Ann Arbor, MI (United States)). Franklin Pierce Law Cen- 
ter, Concord, NH (United States). Jul 1993. In [Maximizing the 
return from genome research]. 145p. Order Number DE94008579. 
Source: OSTI; NTIS. 

The Human Genome Project provides government funds for 
generating vast amounts of information in the hope that that infor- 
mation will ultimately be put to use in developing new products and 
processes for the diagnosis and treatment of human disease. The 
controversy surrounding the NIH patent applications on thousands 
of partial cDNA sequences derived in government laboratories 
highlight some of the complexities involved in achieving technology 
transfer in such a project. In this paper, the author discusses the 
advantages and disadvantages of patenting government inventions 
and the concomitant technology transfer. The author believes that 
patents have a crucial role to play in promoting technology trans- 
fer, but that the incentives created by patent rights in 
government-sponsored inventions would do little to compensate for 
damage to the research enterprise if too much knowledge is allo- 
cated to private owners and too little to the public domain. 


19692 (DOE/ER/61577-T1, pp. 18, Paper 7) The human 
genome project and the downside of federal technology trans- 
fer. Harnett, C.J. (Fish & Neave Attorney at Law, New York, NY 
(United States)). Franklin Pierce Law Center, Concord, NH (United 
States). Jul 1993. In [Maximizing the return from genome re- 
search]. 145p. Order Number DE94008579. Source: OSTI; NTIS. 

This article discusses the National Institutes of Health decision to 
patent cDNA fragments with no known function or gene product 
(expressed sequence tags). The possible impediments to research 
from this decision are discussed. The NIH decision to seek patent 
protection for Dr. Venter’s substantially undeveloped discoveries 
demonstrates that NIH’s technology transfer activities are driven by 
the commercial objectives of its private sector collaborators. 
Merger of NIH and private sector objectives is an inevitable conse- 
quence of the NIH’s implementation of the Federal Technology 
Transfer Act. Such a merger threatens to shift the focus of NIH re- 
search, compromise the objectivity of that research and, in certain 
circumstances, impede the ultimate introduction of products ulti- 
mately developed from NIH research. 


19693 (DOE/ER/61577-T1, pp. 22, Paper 3) A review of the 
utility requirement under U.S. Patent Law. DeLuca, M. (Wood- 
cock Washburn Kurtz Mackiewicz & Norris, Philadelphia, PA 
(United States)). Franklin Pierce Law Center, Concord, NH (United 





States). Jul 1993. In [Maximizing the return from genome re- 
search]. 145p. Order Number DE94008579. Source: OSTI; NTIS. 

The discoveries and inventions arising from the Human Genome 
Project and parallel ventures will be required to comply with each 
of the requirements of the U.S. Patent Law in order to secure the 
exclusive rights derived from a U.S. Letters Patent. In particular, in 
order for nucleotide sequences that are discovered during the se- 
quencing of the human genome to be patentable, they must be 
useful, novel and unobvious. In addition, the applicant for a patent 
must include in a patent application one or more claims which 
clearly and distinctly define the invention and a specification which 
supports the breadth of the claims, discloses the best mode for 
practicing the invention, and enables one having ordinary skill in 
the art to make and use the invention. Two of these requirements 
relate to utility of the invention. The purpose of this paper is to out- 
line the case law related to utility requirements and to provide 
some framework and guidance for analyzing whether or not inven- 
tions, and the patent applications that claim them, meet the utility 
requirements of patentability. 


19694 (DOE/ER/61606—1) New approaches to recognizing 
functional domains in biological sequences: Progress report. 
Stormo, G.D. Colorado Univ., Boulder, CO (United States). Dec 
1993. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-93ER61606. Order Number DE94004673. 
Source: OSTI; NTIS; GPO Dep. 

The GeneParser program, for identifying coding regions in ge- 
nomic DNA sequences, has undergone substantial improvement 
during the first year of this project. The primary enhancements are 
in four areas, namely: Four-state classification; new classification 
statistics; G+C affects on statistics; and sub-optimal solutions. 
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19695 (BNL-60337) A simple system for remote process- 
ing and delivery of H,['5O] produced from a N2/H, target. 
Ferrieri, R.A.; Alexoff, D.L.; Schlyer, D.L.; Wolf, A.P. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States);Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract AC02-76CH00016. Grant NS-15380. (CONF-9309170-1: 5. 
international workshop on targetry and target chemistry, Upton, NY 
(United States), 20-24 Sep 1993). Order Number DE94011198. 
Source: OSTI; NTIS; GPO Dep. 

The No + He target can produce more than enough He['50] to 
meet the demands of any PET imaging facility. We have shown 
that the radiotracer can be transported across 300 feet of tubing 
without significant loss of activity, using fast tows of target gas. 
Thus, there is no need to maintain an extraneous chemical Pro- 
cessing station at the PET imaging facility. A simple remotely 
operated system is reported that performs the three step operation 
for H2['5O] delivery at the PET imaging facility: collection of the ra- 
diotracer in water; removal of ammonia from the preparation and 
delivery of the radiotracer to the injection syringe. The system can 
process and make available for injection 100 mCi of H2['5O]. The 
machine is easily prepped for subsequent deliveries. So that addi- 
tional doses of radiotracer can be made available within 12 
minutes. A general syringe loading device with remote hydraulic in- 
jector is that is compatible for use with any H,['5O] radiotracer 
processing station. The device allows for direct measurement of sy- 
ringe dose while filling, and for easy, as well as safe transfer of the 
injection syringe assembly to a delivery cart that houses the remote 
hydraulic injector. The injection syringe is never handled directly 
during transport nor during injection except, to connect it to the in- 
travenous line, thus minimizing radiation exposure to personnel. 
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19696 (CONF-9308226-1) The coordination chemistry of 
technetium and rhenium and applications to nuclear 
medicines: [Annual] technical report, April 1, 1993—-December 
31, 1993. Zubieta, J. Syracuse Univ., NY (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER61571. From Rhenium-Catecholato complexes 
and their reactivity with organohydrazines; Chicago, IL (United 
States); 22-27 Aug 1993. Order Number DE94010423. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The dramatic dependence of Re-binding to functionalized hy- 
drazines on the nature of the coligands associated with the metal 
site has led to an examination of alkoxy and thiolato ligand types. 
The observation that multidentate thiolate ligands are highly effec- 
tive in this latter role suggests the design and synthesis of new 
chelating polythiolate ligands with high binding affinities for ra- 
diometallic nuclides and of functionalized polythiolate ligands for 
the preparation of radionuclide-conjugated antibodies or peptides 
and the preparation and characterization of their complexes not 
only with the Group 7 metals Tc and Re but with the Group 13 
metals Ga and In, which also possess radionuclides with useful 
properties. Since the rational design of these novel bifunctional 
conjugates requires a fundamental understanding of the coordina- 
tion chemistry of relevant metals with polythiolate ligands whose 
syntheses and properties remain unexplored, effort has been di- 
rected toward the preparation of novel polythiolate ligands and the 
characterization of their complexes with Group 7 and Group 13 
metals. This report describes studies on several complementary 
aspects of the coordination chemistry of the pyridinethiolate derived 
ligands 2-HSCs5NH3-SiR3, 2-HSC5NH3-6-SiR3 and 2-HSCsNH>- 
3,6-SiR; and the potentially bifunctional polythiolate ligand 
HOOCCH2Si(CH2CH2SH)3 have been synthesized; of several as- 
pects of rhenium-hydrazido and rhenium-thiolate chemistry have 
been developed; of Ga and In complexes of the 2-pyridinethiolate 
class of ligands have been synthesized and _ structurally 
characterized; and of the general coordination properties of the 2- 
pyrithinethiolate and related ligand types. 


19697 (DOE/ER/60696-3) Improved radioimmunotherapy of 
hematologic malignancies: Progress report, 1988-1991. Press, 
O.W.; Barofsky, D.F. Oregon State Univ., Corvallis, OR (United 
States). Dept. of Agricultural Chemistry. [1991]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER60696. Order Number DE94004848. Source: OSTI; NTIS; 
GPO Dep. 

This progress report describes accomplishments under four 
headings, namely: The study of the relative rates of metabolic 
degradation of radiolabeled monocional antibodies (MAb) targeting 
tumor associated antigens; Effects of lysosomotropic amines, car- 
boxylic ionophores, and thioamides on the retention of radiolabeled 
MAbs by tumor cells; Subcellular site of radioimmunoconjugate 
degradation and the sizes of fragments generated by intracellular 
metabolism of radiolabeled antibodies; and Patterns of metabolic 
degradation of radioimmunoconjugates made with different tech- 
niques and with different radionuclides. 


19698 (DOE/ER/60789-5) Positron emission tomographic 
imaging of tumors using monoclonal antibodies: Progress re- 
port, November 1, 1992—October 31, 1993. Zalutsky, M.R. Duke 
Univ. Medical Center, Durham, NC (United States). Dept. of Radi- 
ology. 29 Jul 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-89ER60789. Order Number 
DE94004419. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this project is to be able to combine the 
molecular specificity of monoclonal antibodies with the imaging ad- 
vantages of positron emission tomography. During the past year, 
were have made progress in a number of areas. This report will fo- 
cus on our studies evaluating the potential of two different methods 
for labeling a monoclonal antibody fragment with positron-emitting 
F-18 both in vitro and in athymic mice bearing subcutaneous D-54 
MG human glioma xenografts. The F (a b’)2 fragment of Me1-14, a 
murine egg2, reactive with an epitope of the tumor associated pro- 
teoglycan sulfate present in gliomas and melanomas, was used. 
This antibody is a particular interest because of our ongoing clini- 
cal radioimmunotherapy trails using Me1—14 that could ultimately 
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benefit from the determination of quantitative dosimetry using mon- 
oclonal antibody PET imaging. Our results demonstrated, for the 
first time, that MAb fragments could be labeled with F-18 with re- 
tention of immunoreactivity and affinity. Further, they show that 
selective and specific tumor uptake of an F-18 labeled MAb frag- 
ment can be achieved in a xenograft model in a time frame 
compatible with the short half life of this nuclide. 


19699 (DOE/ER/60894-5) SPECT assay of radiolabeled 
monocional antibodies: Progress report, September 1, 1992- 
August 24, 1993. Jaszczak, R.J. Duke Univ. Medical Center, 
Durham, NC (United States). Dept. of Radiology. 20 Aug 1993. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-89ER60894. Order Number DE94001952. Source: 
OSTI; NTIS; GPO Dep 

The overall goal of this project is to improve the effectiveness of 
single photon emission computed tomography (SPECT) to image 
and quantify radiolabeled monoclonal antibodies. During the past 
year, we have made significant progress toward this goal, and this 
report summarizes that work. Our efforts have been mainly di 
rected along three fronts. First, we have developed and tested new 
reconstruction methods including three-dimensional iterative algo- 
rithms that model non-uniform attenuation and distance-dependent 
detector response. Both fan beam and parallel beam collimator ge- 
ometries have been modeled and novel ways of improving the 
efficiency of the computationally intensive methods have been 
introduced. Second, an ultra-high resolution, small field-of-view pin- 
hole collimator has been constructed and evaluated. Reconstructed 
spatial resolution of 1 to 3 mm (FWHM) has been achieved in 
phantom scans with a useful field-of-view of 9 to 10 cm. Finally, we 
have investigated the ability of SPECT to image and quantify 
astatine-211 distributions. Reconstructed images of phantom data 
demonstrated quantitative accuracy to within 10% with proper at- 
tenuation and scatter compensation. 


19700 (DOE/ER/61658-1) Single chain FV constructs of 
anti-ganglioside GD2 antibodies for radioimaging and radioim- 
mumotheraphy: Progress report. Cheung, N.K.V.; Larson, S.M. 
Memorial Sloan-Kettering Cancer Center, New York, NY (United 
States). 1 Nov 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-93ER61658. Order Number 
DE94003534. Source: OSTI; NTIS; INIS; GPO Dep. 

For the past several years, we have studied the anti-Gp2 murine 
monocional antibody, 3F8, in radiolabeled form, for diagnosis and 
therapy of neuroblastoma. The targeting properties of this antibody/ 
antigen system are exceptional, with uptakes consistently in the 
highest range of reported results for in vivo human studies. The ra- 
dioiodinated antibody 3F8 is now used by us as our criteria for 
diagnosis and staging of advanced neuroblastoma. This antibody is 
showing considerable promise also in our Phase | trials in Stage 4 
neuroblastoma, and major responses are being seen at current 


dose level, with manageable marrow toxicity, but no limiting organ 
toxicity. 


19701 (IAEA-TECDOC—734) Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional 
seminar for Europe, the Middle East and Africa held in Leu- 
ven, 16-20 September 1991. international Atomic Energy Agency, 
Vienna (Austria); European Society for Therapeutic Radiology and 
Oncology (ESTRO), Leuven (Belgium). Feb 1994. 397p. (CONF- 
9109458-: EORTC breast cancer working conference, Leuven 
(Belgium), 3-6 Sep 1991). Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is a known fact that an increasing percentage of the population 
in developed as well as developing countries contract cancer. How- 
ever, in some advanced countries the cancer mortality rate is no 
longer increasing, which can be attributed to an improvement in 
therapy. In some developing countries radiation therapy is currently 
applied in 50-60% of all cancer cases. About half of these treat- 
ments are with curative aims. Surgery and radiotherapy applied 
individually or concurrently result in the cure of about 40-50% of all 
patients. In addition, the application of chemotherapy has curative 
effects on small percentage of cancer cases. Radiotherapy is also 
an excellent palliative agent and often prolongs and enhances the 
quality of life of a patient. In some countries, resources are too 
scarce to secure adequate treatments. When this happens, it is of 
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great importance that they learn to utilize the available resources in 
the most effective way. One of the aims of this seminar is to deal 
with this issue. Refs, figs and tabs. 


19702 (IAEA-TECDOC—734, pp. 37-58) Which parameters of 
the dose distribution are best related to the radiation response 
of tumours and normal tissues?. Brahme, A. (Karolinska Inst., 
Stockholm (Sweden). Dept. of Radiation Physics). International 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on simple radiobiological models the effect of the distribu- 
tion of absorbed dose in therapy beams on the radiation response 
of tumour and normal tissue volumes are investigated. Under the 
assumption that the dose variation in the treated volume is small it 
is shown that the response of the tissue to radiation is determined 
mainly by the mean dose to the tumor or normal tissue volume in 
question. Quantitative expressions are also given for the increased 
probability of normal tissue complications and the decreased prob- 
ability of tumor control as a function of increasing dose variations 
around the mean dose level to these tissues. When the dose varia- 
tions are large the minimum tumor dose (to cm® size volumes) will 
generally be better related to tumor control and the highest dose to 
significant portions of normal tissue correlates best to complica- 
tions. (author). 14 refs, 10 figs. 


19703 (IAEA-TECDOC-—734, pp. 59-73) The impact of quality 
assurance on the optimization of tumour control probability. 
Awwad, H.K. (National Cancer Inst., Cairo (Egypt). Radiotherapy 
Dept.). International Atomic Energy Agency, Vienna (Austria); Euro- 
pean Society for Therapeutic Radiology and Oncology (ESTRO), 
Leuven (Belgium). Feb 1994. (CONF-9109458-: EORTC breast 
cancer working conference, Leuven (Belgium), 3-6 Sep 1991). In 
Radiation dose in radiotherapy from prescription to delivery: Pro- 
ceedings of the interregional seminar for Europe, the Middle East 
and Africa held in Leuven, 16-20 September 1991. 397p. Order 
Number DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

A quality assurance (QA) programme aims at reducing the vari- 
ous sources of uncertainties that may arise during the different 
steps of dose delivery to a target volume with a consequent 
improvement of the quality of the delivered dose distribution. Un- 
certainties in dose delivery can influence both the tumour control 
probability and normal tissue reactions to an extent that depends 
on the shape and, in particular, the steepness of the corresponding 
dose-response curves and this is a main theme of this paper. (au- 
thor). 33 refs, 7 figs, 6 tabs. 


19704 (IAEA-TECDOC—734, pp. 75) Background considera- 
tions for the ICRU-report group on dose specifications. 
Landberg, T. (Lund Univ. (Sweden). Dept. of Oncology). Interna- 
tional Atomic Energy Agency, Vienna (Austria); European Society 
for Therapeutic Radiology and Oncology (ESTRO), Leuven (Bel- 
gium). Feb 1994. (CONF-9109458—-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seniinar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. |CRU/recommendations; ICRU; RECOM- 
MENDATIONS; RADIATION DOSES; RADIOTHERAPY 


19705 (IAEA-TECDOC—734, pp. 77-81) Comments on ICRU 
29 and ICRU 38. Rahim, H. (Landeskrankenanstalten Salzburg, 
Salzburg (Austria). Inst. fuer Radiotherapie und Radio-Onkologie); 
Sedimayer, F.; Kranzinger, M. International Atomic Energy Agency, 
Vienna (Austria); European Society for Therapeutic Radiology and 
Oncology (ESTRO), Leuven (Belgium). Feb 1994. (CONF- 
9109458-: EORTC breast cancer working conference, Leuven 
(Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy from 
prescription to delivery: Proceedings of the interregional seminar 
for Europe, the Middle East and Africa held in Leuven, 16-20 





September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ICRU Report No. 29 (1978, updated 1991) is an effort to 
standardize dose specifications in external beam therapy. The rec- 
ommendations primarily refer to point doses. During an ICR 
satellite meeting in Lyon (1989) it became obvious that ICRU 29 is 
applied by approximately half of all institutes. Alternatively, the con- 
cept of target volume doses is in wide use. We have analyzed our 
treatment plans for external beam therapy of the breast, pelvis and 
brain in order to quantify the difference between the two methods. 
There is no simple correlation between ICRU 29 specifications and 
the target volume dose concept. Dependent on treatment tech- 
nique and extent of the target volume, deviations between 1 and 
15% are observed, which complicates dose comparisons for clini- 
cal purposes and scientific evaluations. An aim of the ICRU Report 
No. 38 is the definition of reference points for organs at risk in 
brachytherapy. For bladder dose estimations in gynecological 
brachytherapy, the use of a bladder balloon is recommended to 
define a dose reference point. In 103 gynecological patients 
treated with the Fletcher system, the topography of the base of the 
bladder was examined by ultrasound with the applicator inserted. 
The maximum bladder dose was calculated according to the 
sonographic findings and compared with the dose at the ICRU ref- 
erence point. Large topographic discrepancies between the base of 
the bladder and the position of the bladder balloon are possible. 
The resulting dose deviations do not follow a definable distribution. 
(author). 4 refs, 2 figs. 


19706 (IAEA-TECDOC—734, pp. 83-89) An inventory of dose 
specification in the Nordic centres and a suggestion for a 
standardized procedure. Aaltonen, P. (Finnish Centre for Radia- 
tion and Nuclear Safety (STUK), Helsinki (Finland)). International 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 


radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa heid in 


Leuven, 16-20 September 1991. 397p. Order 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

In radiation therapy, quite strict requirements on the accuracy of 
the absorbed dose to the target volume are necessary. According 
to the recommendations of the ICRU (International Commission on 
Radiation Units and Measurements) the uncertainty (one standard 
deviation) of the dose delivered to the target volume should be 
less than 5% and, according to recent publications, preferably as 
low as 3% for steep dose response relations, in order to maintain 
high standard of radiation therapy. In the Nordic countries most of 
the radiation therapy centres are well equipped. The performance 
characteristics of the treatment units and the absorbed dose deliv- 
ered to a reference point in a phantom are regularly checked, the 
dosimetry of external radiation therapy is getting more and more 
uniform in the Nordic countries and also worldwide. Inconsistent 
dose specifications can lead to larger uncertainties in the absorbed 
dose delivered to the target volume than would be accepted. A 
Nordic working group was set up in the beginning of 1991 to inves- 
tigate the problem of dose specification at the Nordic centres. The 
investigation was started by sending a questionnaire to each oncol- 
ogist and physicist sharing the responsibility for the radiation 
therapy process. A preliminary proposal for the basic principles of 
dose specification was prepared in connection with this investiga- 
tion. The main results of the questionnaire and the suggestion to a 
standardized procedure in dose specification are presented. (au- 
thor). 1 ref., 1 fig., 1 tab. 


Number 


19707 (IAEA-TECDOC-—734, pp. 91-101) Dose specification 
in iridium-192 interstitial brachytherapy. Rosenblatt, E. (Technion 
- Israel Inst. of Technology, Haifa (Israel). Northern Israel Oncology 
Center). International Atomic Energy Agency, Vienna (Austria); Eu- 
ropean Society for Therapeutic Radiology and Oncology (ESTRO), 
Leuven (Belgium). Feb 1994. (CONF-9109458-: EORTC breast 
cancer working conference, Leuven (Belgium), 3-6 Sep 1991). In 
Radiation dose in radiotherapy from prescription to delivery: Pro- 
ceedings of the interregional seminar for Europe, the Middle East 
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and Africa held in Leuven, 16-20 September 1991. 397p. Order 
Number DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Brachytherapy retains its importance in Radiation Oncology. 
There are several established ways of prescribing and reporting 
the dose for interstitial therapy, which differ in concept and have 
proved themselves to be useful in various clinical situations. How- 
ever, there is no universally accepted way of prescribing interstitial 
irradiation. A generally accepted common language for interstitial 
therapy dose prescription seems to be needed. An acrylic simula- 
tion model was developed in order to perform measurements of 
the spatial dose distributions around geometrically ideal |r-192 in- 
terstitial implants. A series of experimental measurements were 
done, using lithium Fluoride thermoluminescence dosimetry (TLD). 
A computer program was developed ("IRIDIUM") to perform calcu- 
lations of the dose distribution from Ir-192 seeds, considered as 
point sources. Calculated doses were compared with the measured 
data for the same experimental implants and found to be in agree- 
ment within + 12%. This variation is in the same order of 
magnitude as the precision of the TLD measurements. Several 
clinical cases of patients treated with |r-192 implants were ana- 
lyzed using the computer program which was found useful for dose 
specification purposes as well as for explaining and predicting sec- 
ondary effects of radiation. Based on theoretical considerations, 
dose specification to the Minimum Reference Isodose is proposed. 
This parameter is the highest dose-rate for which a continuous 
contour encloses all the sources in the several dosimetric planes 
taken within the planned treatment volume. The Minimum Refer- 
ence Isodose is defined geometrically. We propose a formula for 
its calculation in the case of two point sources: given the simplest 
case of two point sources separated by a distance "d”, the location 
"h” of the first straight isodose is given by h=,/3 x d/2. (author). 12 
refs, 8 figs, 1 tab. 


19708 (IAEA-TECDOC~—734, pp. 103-105) Discussion of the 
differences between the ICRU definition and the alternative 
proposal presented at the meeting. Aaltonen, P. (Karolinska 
Inst., Stockholm (Sweden). Dept. of Radiation Physics); Brahme, 
A. Intemational Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

There are a few but important principal differences between the 
ICRU method presented by Torsten Landberg and the new pro- 
posal discussed by Pirjo Aaltonen. The main differences are that 
the new proposal recommends the arithmetic mean value of the 
dose distribution in the target volume and its relative standard devi- 
ation to be primarily used for dose prescription and reporting 
whereas ICRU recommends the dose at the ICRU reference point 
and in addition the minimum and maximum dose to the planning 
target volume for reporting. Since both the dose concepts and the 
target volume concepts are different and since they are not mutu- 
ally independent, specially with regard to the dose concepts, they 
can cause significant differences. The main practical consequences 
of these differences are summarized in the paper. 2 refs, 1 fig. 


19709 (IAEA-TECDOC—734, pp. 121-130) Review of dose in- 
tercomparison at a reference point. Hanson, W.F. (Texas Univ., 
Houston, TX (United States). M.D. Anderson Cancer Center); Sto- 
vall, M.; Kennedy, P. International Atomic Energy Agency, Vienna 
(Austria); European Society for Therapeutic Radiology and Oncol- 
ogy (ESTRO), Leuven (Belgium). Feb 1994. (CONF-9109458—: 
EORTC breast cancer working conference, Leuven (Belgium), 3-6 
Sep 1991). In Radiation dose in radiotherapy from prescription to 
delivery: Proceedings of the interregional seminar for Europe, the 
Middle East and Africa held in Leuven, 16-20 September 1991. 
397p. Order Number DE94623461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Data from several outreach programs at U.T.M.D. Anderson 
Cancer Center in Houston, Texas, have been reviewed as they re- 
late to the determination of dose at a reference point for external 
beam dosimetry. A review of ion chamber measurements suggests 
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that interest in and reliance on chamber factors with clear trace- 
ability to national (international) standards is reflected in improved 
accuracy of beam calibration. Beam calibrations within 3% are at- 
tainable. Propagation of uncertainties increases the uncertainties to 
the 5% level for both photons and electrons. Depth dose data for a 
given make and model of therapy unit is very predictable, a fact 
that should be exploited when commissioning a unit. The TLD data 
suggests that a program with feedback to resolve discrepancies 
can be administered to a large number of facilities with acceptable 
precision, and that frequent quality audit by mailed TLD can im- 
prove dosimetry. Lastly, the AAPM and IAEA calibration protocols 
produce dose calibrations that agree mostly within 1% and at worst 
disagree by 1 1/2%. (author). 9 refs, 6 figs, 6 tabs. 


19710 (IAEA-TECDOC-734, pp. 183-199) Performance re- 
quirements of treatment units. Jaervinen, H. (Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finiand)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); European Society 
for Therapeutic Radiology and Oncology (ESTRO), Leuven (Bel- 
gium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middie East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Testing of performance characteristics of radiotherapy treatment 
units is an important part of the overall quality assurance efforts to 
fulfill and maintain the required high accuracy of dose delivery to 
the patient. Guidance on performance testing as well as recom- 
mendations on the desirable performance have been published, 
but these do not provide recommendations which are fully consis- 
tent or easily applicable. There seems to be a need for a more 
practical "code of practice” for performance testing, which would 
give a clear conception of the test methods and tolerance values. 
In this paper the general scheme of performance testing and the 
outline for the proposed code of practice is discussed. Some pub- 
lished recommendations on performance testing are compared and 
a possible new code of practice exemplified for one selected char- 


acteristic: quality of cross beam dose distribution. (author). 7 refs, 
3 figs, 3 tabs. 


19711 (IAEA-TECDOC-—734, pp. 201-208) A minimum qual- 
ity assurance programme of the treatment unit. Thwaites, D.1I. 
(Western General Hospital, Edinburgh (United Kingdom). Dept. of 
Medical Physics and Medical Engineering). International Atomic 
Energy Agency, Vienna (Austria); European Society for Therapeu- 
tic Radiology and Oncology (ESTRO), Leuven (Belgium). Feb 
1994. (CONF-9109458-: EORTC breast cancer working confer- 
ence, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI!; NTIS (US Sales Only); INIS. 

A Minimum Quality Assurance Programme of the Treatment Unit. 
There is a need for minimum recommendations on quality assur- 
ance and quality control for radiotherapy treatment units, to specify 
minimum acceptable levels, below which the continuing verification 
of safe performance is not considered adequate. An informal |AEA/ 
ESTRO working group is currently considering criteria for produc- 
ing an appropriate set of minimum recommendations. Some 
suggestions are given as to possible content. The quality control 
component of quality assurance programmes is taken as an illus- 
tration of some of the considerations and problems involved. 
Reviewing national and international recommendations on test 
frequencies of various parameters shows significant variations be- 
tween different quality control protocols for megavoltage treatment 
equipment. Using this as a basis, suggestions are made on ap- 
proaches to a minimum quality control programme. This could 
involve reducing test frequencies where appropriate, but maintain- 
ing the use of frequent simple checks on critical parameters. Any 
minimum recommendations are to be seen as baseline standards, 
which must be developed towards more optimal programmes in 
each individual centre where possible. (author). 22 refs, 2 tabs. 


326 ERA Vol. 19, No. 7 


19712 (IAEA-TECDOC—734, pp. 209-223) Results of the 
dosimetric studies performed in the frame of the quality assur- 
ance programme of the Etanidazole (Sr 2508) radiotherapy 
multicenter study. Bridier, A. (institut Gustave-Roussy, Villejuif 
(France)); Chavaudra, J.; Nguyen, J.; Keraudy, K.; Beauvais, H.; 
Lhallabi, A.; Chassagne, D.; Eschwege, F. International Atomic En- 
ergy Agency, Vienna (Austria); European Society for Therapeutic 
Radiology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1987 a Quality Assurance Programme was developed at the 
Institute Gustave-Roussy for a clinical trial on the use of Etanida- 
zole as a radiosensitizer in association with radiotherapy for head 
and neck tumours. 32 centres, located in Austria, Germany, France, 
Italy and the United Kingdom participated in this trial in which the 
results of tests carried out on 374 patients have also been in- 
cluded. This Quality Assurance Programme includes investigations 
in the characteristics and calibrations of the radiotherapy equip- 
ment, postal dose intercomparisons and on-site visits, associated 
with individual patient treatment data checks. The main features 
and the results concerning the physical aspects of the quality con- 
trol can be summarized as follows: the protocols used for the mail 
intercomparisons and the on-site evaluations chosen were very 
similar to the EORTC protocols; for the postal dose intercompar- 
isons, performed with Cobalt-60 beams, 80% of the measurements 
appeared to be within the acceptable range of deviation (<3%) 
and no major deviation was observed. 19 different centers have 
participated in the mail dose intercomparisons, corresponding to 
the involvement of 91% of the patients. On-site visits have been 
performed in 15 different centers - 11 of which by at least one 
member of the Etanidazole Quality Assurance Group (EQAG) - 
corresponding to the involvement of 85% of the patients. The on- 
site visits in participating centers included mechanical verifications 
and basic radiation physics measurements, such as intercompari- 
son of ionization chambers, determination of absorbed dose in 
water at some specific points, checking of the field uniformity and 
the percentage depth doses. This procedure also allows the dose 
calculations to be checked. The final outcome is, that 73.5% of the 
checks were within the acceptable level of deviation; a major devi- 
ation rate of 5.2% was found. (author). 6 refs, 5 figs, 4 tabs. 


19713 


(IAEA-TECDOC~—734, pp. 231-237) Acquisition of pa- 
tient data, anatomical data. Dobbs, H.J. (King’s Coll. Hospital, 
London (United Kingdom)). International Atomic Energy Agency, 
Vienna (Austria); European Society for Therapeutic Radiology and 


Oncology (ESTRO), Leuven (Belgium). Feb 1994. (CONF- 
9109458-: EORTC breast cancer working conference, Leuven 
(Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy from 
prescription to delivery: Proceedings of the interregional seminar 
for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is essential that the acquisition of anatomical patient date is 
undertaken in radiotherapy treatment position. This means that the 
patient should be supine or prone as for treatment, the exact head 
pad should be used and the positioning of the limbs should be as 
for subsequent treatment. Any immobilisation devices such as per- 
spex shell, vacuum bags, use of arm poles or foot boards must 
also be used. It is important that any internal movement such as 
respiration, swallowing, variability of the bladder volume size, 
should also be considered. The main modes of obtaining anatomi- 
cal patient data are discussed i.e. use of the treatment simulator 
using orthogonal radiographs with rulers to provide magnification 
factors; computerized tomography scans and magnetic resonance 
imaging scans. Ideally, a combined treatment planning station is 
needed which can unite all forms of diagnostic imaging used in ac- 
quiring data about a patient. This is an area of ongoing research. 
(author). 17 refs, 4 tabs. 


19714 (IAEA-TECDOC-—734, pp. 239-241) Treatment simula- 
tion. Dobbs, H.J. (King’s Coll. Hospital, London (United Kingdom)). 





International Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Localisation using a simulator has become less important as the 
use of C.T. scanning and M.R.|. have taken over this role. The use 
of the simulator is now essentially for defining simple palliative field 
arrangements and for verification of beam arrangements for C.T. 
generated complex plans. Digital simulation and the generation of 
shielding blocks directly from C.T. images do not allow for check- 
ing on the simulator. It is difficult to know as yet how accurate 
these C.T. generated blocks will prove to be and care must be 
taken with interpretation of C.T. data and movement of patient or- 
gans. Beam’'s eye view displays using C.T. data allow the patient's 
anatomy to be viewed from the therapy machine source position. 
This view is limited because it is only a one field view and there- 
fore does not show field overlap over critical structures. The 
physician’s eye view can see the result of multiple fields projected 
onto the anatomy of the patient. Developments in this area will be 
discussed. (author). 3 refs. 


19715 (IAEA-TECDOC~—734, pp. 243-250) The relative merits 
of radiotherapy plans: Radiobiological and physical consider- 
ations. Awwad, H.K. (National Cancer Inst., Cairo (Egypt). 
Radiotherapy Dept.). International Atomic Energy Agency, Vienna 
(Austria); European Society for Therapeutic Radiology and Oncol- 
ogy (ESTRO), Leuven (Belgium). Feb 1994. (CONF-9109458—: 
EORTC breast cancer working conference, Leuven (Belgium), 3-6 
Sep 1991). In Radiation dose in radiotherapy from prescription to 
delivery: Proceedings of the interregional seminar for Europe, the 
Middie East and Africa held in Leuven, 16-20 September 1991. 
397p. Order Number DE94623461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Rival radiotherapy plans can be compared according to the 
associated complication-free tumour control rate which may be de- 
fined in terms of a utility function represented by the product of the 
TCP and the probability of escaping serious complications. Dosi- 
metric uncertainties reduce the steepness of both the CP and TCP 
curves to an extent that depends on the standard deviation of the 
dose distribution and the steepness of the idealised dose-response 
curves assuming both dosimetric and biological homogeneity. The 
net result is reduction in the utility function. Mathematical models 
are developed to describe the results of uncertainties in physical 
dose delivery on both the idealised TCP and the CP. Such models 
can be incorporated within three-dimensional computer treatment 
planning systems. (author). 18 refs, 3 figs. 


19716 (IAEA-TECDOC—734, pp. 251-257) Results of quality 
control of breast cancer irradiations in the Netherlands. Bree, 
N.A.M. van (The Netherlands Cancer Inst., Amsterdam (Nether- 
lands)); Battum, L.J. van; Mijnheer, B.J.; Huizenga, H. International 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

From August 1990 to February 1991 a dosimetry intercompari- 
son of breast treatment was performed at all 21 radiotherapy 
centres in The Netherlands. In three planes inside a breast phan- 
tom the absorbed dose was measured during tangential breast 
irradiation, according to a prescribed technique. The beam energy 
could be chosen by the radiotherapy centre as normally applied for 
this type of “patient” and varied between ©Co and 8 MV X rays. 
The dose measured by the visiting team in 22 points inside the 
phantom was compared with the dose calculated by the institution 
using their local treatment planning system. The mean ratio of the 
22 calculated and measured dose values varied between 0.92 and 
1.08 with an overall mean ratio of 1.04. There was no significant 
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difference between the three planes. In the isocentre the mean ra- 
tio of calculated and measured dose was 1.021 with a standard 
deviation of 0.028, the algorithms in the six different commercial 
treatment planning systems calculate the dose generally somewhat 
too high. In order to explain the results, a measurement of the out- 
put under reference conditions was performed at each treatment 
unit. The mean ratio of the dose stated by the institution and the 
dose measured by the visiting team was 1.011 with a standard de- 
viation of 0.015 with a maximum deviation of 0.040. This explains 
therefore only part of the variation in the ratio of calculated and 
measured dose for tangential breast irradiation. In several institu- 
tions large deviations between the actual beam data and the beam 
data implemented in the planning system were found, which was 
the main reason for the observed discrepancies. (author). 9 refs, 4 
figs, 1 tab. 


19717 (IAEA-TECDOC-—734, pp. 341-344) Quality assurance 
of treatment planning systems. Sipilae, P. (Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finiand)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); European Society 
for Therapeutic Radiology and Oncology (ESTRO), Leuven (Bel- 
gium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). in Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

In Finland the inspections (site visits) of the Finnish Centre for 
Radiation and Nuclear Safety (STUK) represent quality audit proce- 
dures for the treatment machines and simulators, but at present do 
not cover treatment planning and CT imaging. The centre has now 
planned to extend the quality audit program to include the whole 
treatment chain. The preliminary step of this program was the in- 
tercomparison of radiotherapy treatment planning system. As the 
next step, a special phantom has been designed in order to check 
the whole treatment chain from treatment planning to dose deliv- 
ery. (author). 2 figs, 1 tab. 


19718 (IAEA-TECDOC-—734, pp. 351-357) Radiation dose in 
radiotherapy of cancer of the breast from prescription to deliv- 
ery. The Nigerian experience. Campbell, O.B. (University College 
Hospital, Ibadan (Nigeria). Radiotherapy Unit); Adeniran, S.A.; 
Ogundimu, A.O.; Adenipekun, A.; Saidu, O. International Atomic 
Energy Agency, Vienna (Austria); European Society for Therapeu- 
tic Radiology and Oncology (ESTRO), Leuven (Belgium). Feb 
1994. (CONF-9109458-: EORTC breast cancer working confer- 
ence, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 
Between 1 January 1989 and 6 January 1991, the Radiotherapy 
Unit, University College Hospital, Ibadan, Nigeria was the only 
functioning Radiotherapy Unit in Nigeria (Population - 100 million). 
During the said period, about 1500 cases of cancer were referred 
to this centre from all over Nigeria and some West African countries 
for radiotherapy. Cancer of the breast was the commonest malig- 
nant tumour seen and treated with radiotherapy during the stated 
period. The 125 cases of breast cancer patients analysed in this 
paper fall into two major categories - those with early stages of the 
disease who had post operative curative high dose external radio- 
therapy and those with advanced inoperable stages who only had 
external radiotherapy with hormonal or with cytotoxic chemother- 
apy. This paper presents stages in the management of these 
patients, the rationale for determining the radiation dose for differ- 
ent stages of the disease in different patients, the manual planning 
viz-taking contour of the treatment area, dosage fractionation and 
delivery of radiation therapy. The paper evaluates the various post 
radiation side effects and complications encountered due to manual 
planning presently being employed in the unit and suggestions are 
made as regards the usage of treatrnent planning system for better 
and accurate delivery of radiation cancerocidal dosage with mini- 
mum side effects, and complications of normal tissue surrounding 
the tumour in the treatment area. (author). 4 refs, 1 fig., 2 tabs. 
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19719 (IAEA-TECDOC-—734, pp. 361-364) Problems and 
challenges in radiation dosimetry in Lagos. Ketiku, K.K. (Lagos 
Univ., Lagos (Nigeria). Dept. of Radiation Biology and Radiother- 
apy); Ogunleye, O.T. International Atomic Energy Agency, Vienna 
(Austria); European Society for Therapeutic Radiology and Oncol- 
ogy (ESTRO), Leuven (Belgium). Feb 1994. (CONF-9109458-: 
EORTC breast cancer working conference, Leuven (Belgium), 3-6 
Sep 1991). In Radiation dose in radiotherapy from prescription to 
delivery: Proceedings of the interregional seminar for Europe, the 
Middle East and Africa held in Leuven, 16-20 September 1991. 
397p. Order Number DE94623461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Much progress has been made in the use of ionizing radiation 
for the treatment of malignant diseases. The control of these dis- 
eases depends to a large extent on the type of radiation equipment 
used and the precision at which the radiation dose is delivered to 
the tumour site. The world-wide expansion of this treatment modal- 
ity and the demand for greater accuracy in dosimetry prompted the 
World Health Organization to establish, in collaboration with the In- 
ternational Atomic Energy Agency (IAEA), SSDLs in many parts of 
the world among which Lagos was designated a centre in 1976. 
The objective of these bodies was to enable the laboratory to cater 
for all dosimetric needs in the country and other parts of the West 
African sub-region. This paper reports on th work done so far and 
also highlights the various factors which have affected the full real- 
ization of accurate dose delivery in radiation therapy in Lagos. 
(author). 1 ref., 1 fig., 1 tab. 


19720 (IAEA-TECDOC—734, pp. 369-374) Different types of 
portal imaging systems. Mijnheer, B.J. (The Netherlands Cancer 
Inst., Amsterdam (Netherlands)). International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to verify patient set-up with respect to the position of the 
radiation beam, portal imaging is often applied. At present photo- 
graphic film is the most commonly applied technique for portal 
imaging. The quality of these images is rather poor and methods 
have been developed to optimize the quality of portal film images. 
A technique that gives images of improved quality is the use of 
photo-stimulated phosphors. After exposure the phosphor plate is 
scanned with a laser beam. A disadvantage of these film and plate 
techniques is their off-line character. A number of groups started 
therefore the development of on-line electronic portal imaging de- 
vices (EPIDs). Three different approaches are now in the state of 
clinical testing. In the first method a metal plate/phosphor screen 
combination is used to convert the photon beam intensity into a 
light image. The screen is viewed by a sensitive video camera us- 
ing an angled mirror or a fiber-optic arrangement. The second 
method is to scan the radiation beam by means of an array of radi- 
ation detectors (silicon diodes or scintillation detectors). In the third 
approach a matrix of liquid-filled ionization chambers is used. The 
differences between the various systems will be elucidated while 
some clinical applications will be given. (author). 7 refs, 5 figs. 


19721 (IAEA-TECDOC—734, pp. 375-379) Design of a high 
energy medical cassette for radiotherapy portal imaging. Faer- 
mann, S. (Soroka Medical Center, Be’er Sheva (Israel). Oncology 
Dept.); Krutman, Y. International Atomic Energy Agency, Vienna 
(Austria); European Society for Therapeutic Radiology and Oncol- 
ogy (ESTRO), Leuven (Belgium). Feb 1994. (CONF-9109458-: 
EORTC breast cancer working conference, Leuven (Belgium), 3-6 
Sep 1991). In Radiation dose in radiotherapy from prescription to 
delivery: Proceedings of the interregional seminar for Europe, the 
Middle East and Africa held in Leuven, 16-20 September 1991. 
397p. Order Number DE94623461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For high-energy photon beams, the main interaction process is 
by Compton scattering, thereby limiting the quality of the obtained 
portal image (insensitivity to the atomic number of the irradiated 
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tissues). One of the main factors which contributes to the image 
degradation for high photon energies, are the Compton scattered 
electrons from the patient, producing a high blurring and a low con- 
trast in the film. In order to significantly reduce the influence of the 
scattered electrons from the patient, a new cassette was designed, 
having a front copper screen with 2 gr/sq. cm thickness, coupled 
with fast films and a rear Cu screen .4 gt/sq. cm thick. A compari- 
son between the designed cassette and a commercial one 
(RMI-ALDRICH Model 435- 0.4 gr/sq. cm front and rear Cu 
screens), for our 10 MV x-ray beam (Clinac 12/10 linear accelerator 
- Varian) is presented, using two types of fast films. An analytical 
model was developed, which takes into account the presence of 
the cassette front copper screen. The doses at the film position 
were then calculated for the SSD and SAD techniques, as function 
of field size, patients thickness and air-gap between the patient 
and the film. Dose measurement at the film position compare well 
with the calculated values. Portal film charts were constructed to 
deliver the optimum dose on the film. (author). 2 figs, 3 tabs. 


19722 (INIS-mf—13811, pp. 175) Studies on erythropoiesis 
in bilharzial hematosplenomegalic cases and response to 
splenectomy using tracer technique. Einimr, T. (Al-Azhar Univ., 
Cairo (Egypt). Faculty of Science). J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 
Short communication. 
ERYTHROPOIESIS; 
SPLENOMEGALY 


ERYTHROPOIES|S/tracer techniques; 
IRON 59; PATIENTS; SPLENECTOMY; 


19723 (INIS-mf-13849, pp. 375-377) Medical uses of ra- 
dioisotopes. Peterdy, A.E. (Health Sciences Centre, Winnipeg, 
Manitoba (Canada). Nuclear Medicine Section). Canadian Nuclear 
Association, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

Radioisotopes are used in medicine for diagnostic imaging, in- 
vivo competitive binding assays, and therapy. For diagnostic 
imaging, especially computerized tomography, technetium-99m is 
usually used, because it is readily available form a Mo-99/Tc-99m 
generator, and produces a low irradiation dose. For PET scanning, 
carbon-11, nitrogen-13, oxygen-15, and fluorine-18 are used, but 
one needs an on-site cyclotron and a radiochemical laboratory. 
The next major breakthrough may be tumour detection by radiola- 
bellied monoclonal antibodies. For in-vivo competitive binding 
assays, iodine-125 is the radioisotope most often used, but the 
present trend is not to use radioisotopes at all for this purpose, be- 
cause of concerns about radiation. Beta emitters such as 
yttrium-90, phosphorus-32, and iodine-131 are used as unsealed 
sources for tumour therapy. 


19724 (INIS-mf-13854) Nuclear medicine: Czech special 
bulletin. No corporate text available. Jan 1993. (no.1) 43 (in 
Czech). Order Number DE94622019. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document contains two articles dealing with the radioisotope 
scintigraphy of myocardium and gullet and forty-one abstracts of 
papers presented at the seminar "Twenty-nine Days of Nuclear 
Medicine” held in Olomove, September 29 - October 1, 1992. The 
contributions, all within the INIS subject scope, are input to INIS. 
(ZS)): 





19725 (INIS-mf—13854, pp. 8) Normalization of the paramet- 
ric images generated from dynamic kidney studies. Varga, J. 
(Orvostudomanyi Egyetem, Debrecen (Hungary)); Emri, M.; Ba- 
jnok, L. Jan 1993. (no.1) 43 (CONF-9209458-: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. KIDNEYS/scintiscanning; SCINTISCAN- 
NING/image processing; DATA PROCESSING; KIDNEYS; 
SCINTISCANNING; PERFUSED ORGANS; TRANSPLANTS 


19726 (INIS-mf-—13854, pp. 8-9) Radionuclide examination 
of kidney transpiants and its contribution to the assessment 
of the graft’s clinical condition. Ryznar, V. (Fakultni Nemocnice, 
Olomouc (Czech Republic). Oddeleni Nuklearni Mediciny); Erban, 
J.; Konecny, K.; Zadrazil, J. Jan 1993. (no.1) 43 (In Czech). 
(CONF-9209458-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OST]; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SCINTISCANNING/kidneys; BIOMEDI- 
CAL RADIOGRAPHY; COMPARATIVE EVALUATIONS; DATA 
PROCESSING; IODINE 131; RADIOPHARMACEUTICALS; SCIN- 
TISCANNING; KIDNEYS; TECHNETIUM 99; TRANSPLANTS 


19727 (INIS-mf—13854, pp. 9-10) Automated procedure for 
DMSA evaluation. Nicek, F. (Karlova Univ., Prague (Czech Re- 
public). Lekarska Fakulta); Blaha, V.; Surova, H. Jan 1993. (no.1) 
43 (In Czech). (CONF-9209458—: 29. Nuclear Medicine Days, Olo- 
mouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 


Source: OSTI; NTIS (US Sales Only); INIS. 
English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 


written page. 

Short communication. SCINTISCANNING/kidneys; 
TION; DATA PROCESSING; 
SCINTISCANNING; KIDNEYS 


19728 (INIS-mf-13854, pp. 10-11) Determination of the 
structure and function of the compartment model of the kidney 
by factorial analysis and system identification methods. Samal, 
M. (Karlova Univ., Prague (Czech Republic). Lekarska Fakulta); 
Karny, M. Jan 1993. (no.1) 43 (in Czech). (CONF-9209458-: 29. 
Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 
1992). In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SCINTISCANNING/data processing; 
COMPARTMENTS; KIDNEYS; MATHEMATICAL MODELS; RA- 
DIOPHARMACEUTICALS; SCINTISCANNING 


19729 (INIS-mf-13854, pp. 11-12) Dynamic renal scintigra- 
phy with captopril. Experience and problems in evaluation. 
Sabata, L. (Oddeleni Nuklearni Mediciny Ceske Budejovice (Czech 
Republic)); Blahutova, M.; Broz, J.; Musil, J. Jan 1993. (no.1) 43 
(In Czech). (CONF-9209458-: 29. Nuclear Medicine Days, Olo- 
mouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. KIDNEYS/scintiscanning; §SCINTIS- 
CANNING/data processing; DYNAMIC FUNCTION STUDIES; 
HYPERTENSION; KIDNEYS; SCINTISCANNING; RADIOPHAR- 
MACEUTICALS; TECHNETIUM COMPLEXES; TECHNETIUM 99 


19730 (INIS-mf-13854, pp. 12) Application of °™Tc MAG-3 
to the evaluation of performance of autologous kidneys after 
transplantation. Oppelt, A. (Institut pro Klinickou a Experimentalini 


AUTOMA- 
RADIOPHARMACEUTICALS; 
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Medicinu, Prague (Czech Republic)); Sliz, K.; Kidery, J.; Schuck, 
O.; Kovac, |. Jan 1993. (no.1) 43 (In Czech). (CONF-9209458—: 
29. Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 
oct 1992). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SCINTISCANNING/kidneys; DATA PRO- 
CESSING; RADIOPHARMACEUTICALS; SCINTISCANNING; 
KIDNEYS; TECHNETIUM COMPLEXES; TECHNETIUM 99; 
TRANSPLANTS 


19731 (INIS-mf-13854, pp. 13) Clinical evaluation of ™Tc 
DMSA uptake by kidneys. Preliminary communication. Lang, 
O. (Zavodni Ustav Narodniho Zdravi Uranoveho Prumyslu, Pribram 
(Czech Republic)); Chladecek, L.; Silinger, J.; Rihova, D. Jan 
1993. (no.1) 43 (in Czech). (CONF-9209458-: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. KIDNEYS/uptake; RADIOPHARMACEUTI- 
CALS/uptake; KIDNEYS; UPTAKE; RADIOPHARMACEUTICALS; 
SCINTISCANNING; TECHNETIUM COMPLEXES; TECHNETIUM 
99 


19732 (INIS-mf—13854, pp. 14) Radionuclide evaluation of 
the separated relative function of kidneys. Buncova, M. (ILF 
Praha (Czech Republic)); Kolsky, A.; Vondrak, K. Jan 1993. (no.1) 
43 (in Czech). (CONF-9209458-: 29. Nuclear Medicine Days, Olo- 
mouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SCINTISCANNING/kidneys; CHILDREN; 
DATA PROCESSING; DYNAMIC FUNCTION STUDIES; 
RADIOPHARMACEUTICALS; SCINTISCANNING; KIDNEYS; 
TECHNETIUM 99 


19733 (INIS-mf-—13854, pp. 14) Effect of mannitol on the 
parameters of radionuclide ventriculography in essential hy- 
pertension patients. Preliminary results. Pechan, J. (Fakultna 
Nemocnica Bratislava, Oddelenie nuklearnej mediciny (Slovakia)); 
Rapos, D.; Branska, E.; Cesnakova, Z. Jan 1993. (no.1) 43 (In 
Slovak). (CONF-9209458—-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. HEART/biomedical radiography; HEART; 
HYPERTENSION; RADIOPHARMACEUTICALS 


19734 (INIS-mf-13854, pp. 15) Combined examination of 
perfusion of the myocardium and of the fibular muscle using 

'TICI. Pechan, J. (Fakultna Nemocnica, Bratislava (Slovakia)); 
Rapos, D.; Branska, E.; Stvrtinova, V. Jan 1993. (no.1) 43 (in Slo- 
vak). (CONF-9209458-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. LEGS/scintiscanning;s MYOCARDIUM 
scintiscanning; SCINTISCANNINGAhallium 201; ISCHEMIA; LEGS; 
SCINTISCANNING; MUSCLES; MYOCARDIUM; PERFUSED TIS- 
SUES; RADIOPHARMACEUTICALS; THALLIUM CHLORIDES 
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19735 (INIS-mf-13854, pp. 15) Examination of myocardial 
perfusion by the SPECT method using the radiopharmaceuti- 
cal Cardiolite. Zahlava, J. (Krajsky Ustav Narodniho Zdravi, Pizen 
(Czech Republic). Fakultni Nemocnice s Poliklinikou); Suchy, M. 
Jan 1993. (no.1) 43 (in Czech). (CONF-9209458—: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasiav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. MYOCARDIUMsingle photon emission 
computed tomography; COMPARATIVE EVALUATIONS; DI- 
AGNOSTIC USES; ISCHEMIA; MYOCARDIUM; PATIENTS; 
PERFUSED ORGANS; RADIOPHARMACEUTICALS; THALLIUM 
201 


19736 (INIS-mf-13854, pp. 17) Factorial analysis of mal- 
function of regional contractibility of the left chamber, based 
on planar ®°™Tc-MIB! perfusion scintigraphy with the help of 
the gating ECG. Kasalicky, J. (institut pro Klinickou a Experimen- 
talni Medicinu, Prague (Czech Republic)); Kidery, J.; Kovac, |.; 
Surova, H. Jan 1993. (no.1) 43 (In Czech). (CONF-9209458-: 29. 
Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 
1992). In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasiav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. MYOCARDIUM/scintiscanning; DATA 
PROCESSING; ELECTROCARDIOGRAMS; MEDICAL EXAMI- 
NATIONS; MYOCARDIAL INFARCTION; MYOCARDIUM; 
SCINTISCANNING; PERFUSED ORGANS; RADIOPHARMACEU- 
TICALS; TECHNETIUM COMPLEXES; TECHNETIUM 99 


19737 (INIS-mf—13854, pp. 17-18) The potential of radionu- 
clide methods in assessing the “viability” of the myocardium. 
Fikrle, A. (Krajsky Ustav Narodniho Zdravi, Plzen (Czech Repub- 
lic). Fakultni Nemocnice s Poliklinikou); Rosler, H.; Hoeflin, F.; 
Ledermann, H.; Noelpp, U. Jan 1993. (no.1) 43 (In Slovak). 
(CONF-9209458-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulietin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. MYOCARDIUMscintiscanning; BIOLOGI- 
CAL FUNCTIONS; FLUORINE 18; MYOCARDIAL INFARCTION; 
MYOCARDIUM; SCINTISCANNING; NUCLEAR MEDICINE; 
RADIOPHARMACEUTICALS; SINGLE PHOTON EMISSION COM- 
PUTED TOMOGRAPHY; TECHNETIUM 99; THALLIUM 201 


19738 (INIS-mf—13854, pp. 18) Monitoring of invasive ther- 
apy by means of polar maps of ®°™Tc-sestamibi SPECT (case 
study). Belohlavek, O. (Ustredni Vojenska Nemocnice, Prague 
(Czech Republic)); Svobodova, J.; Kotik, |.; Cervenka, V.; Vodak, 
M. Jan 1993. (no.1) 43 (in Czech). (CONF-9209458-: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. MYOCARDIUMsingle photon emission 
computed tomography; IMAGES; ISCHEMIA; MYOCARDIUM; PA- 
TIENTS; PERFUSED ORGANS; RADIOPHARMACEUTICALS; 
TECHNETIUM COMPLEXES; TECHNETIUM 99 


19739 (INIS-mf-13854, pp. 18-19) ®™T¢-sestamib] SPECT: 
Contribution of polar maps to the evaluation of left ventricle 
perfusion. Belohlavek, O. (Ustredni Vojenska Nemocnice, Prague 
(Czech Republic)); Svobodova, J.; Kotik, |.; Peterka, K.; Cervenka, 
V.; Vodak, M. Jan 1993. (no.1) 43 (in Czech). (CONF-9209458-: 
29. Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 
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oct 1992). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. MYOCARDIUM/single photon emis- 
sion computed tomography; SINGLE PHOTON EMISSION 
COMPUTED TOMOGRAPHY/diagnostic uses; IMAGES; MYOCAR- 
DIAL INFARCTION; MYOCARDIUM; PATIENTS; PERFUSED 
ORGANS; RADIOPHARMACEUTICALS; TECHNETIUM COM- 
PLEXES; TECHNETIUM 99 


19740 (INIS-mf-13854, pp. 22) Bayesian approach to the 
evaluation of dosimetric data for the diagnosis and therapy of 
thyroid gland disorder. Theoretical. Hermanska, J. (Fakultni 
Nemocnice Motol Prague, Oddeleni Nuklearni Mediciny (Czech Re- 
public)); Zimak, J.; Nemec, J.; Novak, Z.; Racek, P.; Karny, M.; 
Blazek, T. Jan 1993. (no.1) 43 (In Czech). (CONF-9209458-: 29. 
Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 
1992). In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. IODINE 131/radiation doses; NUCLEAR 
MEDICINE/iodine 131; DATA PROCESSING; MATHEMATICAL 
MODELS; PROBABILISTIC ESTIMATION; STATISTICS; THYROID 


19741 (INIS-mf—13854, pp. 22-23) Bayesian approach to the 
evaluation of dosimetric data for the diagnosis and therapy of 
thyroid gland disorder. Experimental. Zimak, J. (Endokrinolog- 
icky Ustav, Prague (Czech Republic)); Nemec, J.; Novak, Z.; 
Racek, P.; Hermanska, J.; Karny, M.; Blazek, T. Jan 1993. (no.1) 
43 (In Czech). (CONF-9209458-: 29. Nuclear Medicine Days, Olo- 
mouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. IODINE 131/radiation doses; NUCLEAR 
MEDICINE/iodine 131; DATA PROCESSING; EVALUATION; 
MATHEMATICAL MODELS; THYROID 


19742 (INIS-mf-13854, pp. 23-24) Pseudo-3-dimensional 
(3D) imaging of cold nodes. Surova, H. (Karlova Univ., Prague 
(Czech Republic). Lekarska Fakulta). Jan 1993. (no.1) 43 (in 
Czech). (CONF-9209458—-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. CAT SCANNING/three-dimensional cal- 
culations; TISSUE DISTRIBUTION/cat scanning; IMAGE 
PROCESSING; RADIOPHARMACEUTICALS 


19743 (INIS-mf-13854, pp. 25) Scintigraphic examination of 
the emptying of the stomach in a patient following stomach 
resection using the unilateral excluded jejunal loop according 
to Roux. Koranda, P. (Palackeho Univ., Olomouc (Czech Repub- 
lic). Fakultni Nemocnice); Erban, J.; Husak, V.; Aujesky, R.; 
Podstata, J. Jan 1993. (no.1) 43 (in Czech). (CONF-9209458-: 29. 
Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 
1992). In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. STOMACH/scintiscanning; DYNAMIC 
FUNCTION STUDIES; GASTRECTOMY; RADIOPHARMACEUTI- 
CALS; STOMACH; SCINTISCANNING; TECHNETIUM 99 


19744 


(INIS-mf-13854, pp. 25) Feasibility of quantifying 
rCBF examination with HMPAO (Ceretec) by the SPECT 





method. Synak, R. (Narodny Onkologicky Ustav Bratislava, Klinika 
Nuklearnej Mediciny (Slovakia)); Makaiova, |.; Mueller-Brand, J. 
Jan 1993. (no.1) 43 (In Slovak). (CONF-9209458-: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SINGLE PHOTON EMISSION COM- 
PUTED TOMOGRAPHY/brain; ISCHEMIA; OXIMES; PATIENTS; 
RADIOPHARMACEUTICALS; BRAIN; TECHNETIUM COM- 
PLEXES; TECHNETIUM 99 


19745 (INIS-mf—13854, pp. 26-27) Evaluation of the contri- 
bution of three-phase scintigraphy of the skeleton to the 
diagnosis of diffuse tumorous disease of a bone (or bone mar- 
row). Makaiova, |. (Narodny Onkologicky Ustav Bratislava, Klinika 
Nuklearnej Mediciny (Slovakia)); Makai, F.; Rajniakova, L.; 
Sakalova, A.; Kausitz, J.; Klepoch, J.; Vivodova, M.; Synak, R.; 
Studeny, M. Jan 1993. (no.1) 43 (in Slovak). (CONF-9209458—: 
29. Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 
oct 1992). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasiav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. BONE MARROW/scintiscanning; PELVIS/ 
scintiscanning; SCINTISCANNING; NEOPLASMS; PELVIS; PER- 
FUSED ORGANS; SKELETON 


19746 (INIS-mf—13854, pp. 27) Level of diffuse accumula- 
tion of ™Te-MDP in the cranium. Buncova, M. (ILF Prague 
(Czech Republic)); Kasalicky, P. Jan 1993. (no.1) 43 (in Czech). 
(CONF-9209458-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTIi; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SKULL/scintiscanning; NEOPLASMS; 
SKULL; SCINTISCANNING; TECHNETIUM 99; UPTAKE 


19747 (INIS-mf—13854, pp. 27-28) Examination of the per- 
formance of the eustachian tube by phase gammagraphy. 
Preliminary experience with the newly-introduced technique. 
Uher, |. (MUNZ Brno, Oddeleni Nuklearni Mediciny (Czech Repub- 
lic)); Machac, J.; Drasilova, L. Jan 1993. (no.1) 43 (in Czech). 
(CONF-9209458-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SCINTISCANNING/head; BIOLOGICAL 
FUNCTIONS; CHILDREN; SCINTISCANNING; HEAD; TECH- 
NETIUM 99 


19748 


(INIS-mf-13854, pp. 28-29) Radionuclide diagnosis 
of interstitial lung processes. Suchy, M. (Fakultni Nemocnice, 
Plzen (Czech Republic)); Zahlava, J.; Slipkova, D.; Lejckova, D.; 
Vyskocilova, J. Jan 1993. (no.1) 43 (In Czech). (CONF-9209458—: 
29. Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 


oct 1992). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 
English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasiav, Czech Republic, at USD 10.- per type- 
written page. 
Short communication. SCINTISCANNING/ungs; INHALATION; 
RADIOACTIVE AEROSOLS; SCINTISCANNING; LUNGS 


19749 (INIS-mf-13854, pp. 29) Longitudinal monitoring of 
treated cases of renal osteopathy by dynamic scintigraphy of 
the skeleton. Pivonka, J. (Institut pro Dalsi Vzdelavani Lekaru a 
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Farmaceutu, Prague (Czech Republic)); Kovac, |.; Kidery, J.; So- 
tornik, |.; Taborsky, P.; Oppelt, A. Jan 1993. (no.1) 43 (in Czech). 
(CONF-9209458—: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). in Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. SKELETON/scintiscanning; KIDNEYS; PA- 
TIENTS; SKELETON; SCINTISCANNING; THERAPY 


19750 (INIS-mf—13854, pp. 30) Dynamic scintigraphy of the 
esophagus in young patients with algic-dyspeptic disorder. 
Belohlavek, O. (Ustredni Vojenska Nemocnice, Prague (Czech Re- 
public)); Antos, Z.; Suchy, B.; Michal, V.; Vodak, M. Jan 1993. 
(no.1) 43 (in Czech). (CONF-9209458-: 29. Nuclear Medicine 
Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. GASTROINTESTINAL TRACT/ 
scintiscanning; DIGESTIVE SYSTEM DISEASES; SCINTISCAN- 
NING; RADIOPHARMACEUTICALS; TECHNETIUM COMPLEXES; 
TECHNETIUM 99 


19751 (INIS-mf—13854, pp. 31) Current state and problems 
of in vitro methods of nuclear medicine in the Czech Republic. 
Zavada, M. (Fakultni Nemocnice Ostrava (Czech Republic)); Bar- 
tos, V.; Safarcik, K.; Zichova, M. Jan 1993. (no.1) 43 (In Czech). 
(CONF-9209458—: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. NUCLEAR MEDICINE/czech republic; IN 
VITRO; MEDICAL ESTABLISHMENTS; ORGANIZING; RADIOIM- 
MUNOASSAY 


19752 (INIS-UA-003) Problems of diagnosis and therapy in 
thyroid diseases: Thesis. Volkova, T.A.; Tkachenko, G.I; 
Rozdyil’s’kij, S.Yi. (eds.). Ministerstvo Zdravookhraneniya Ukrain- 
skoj SSR, Kiev (Ukraine); Khar’kovskij Nauchno-lssledovatel'’skij 
inst. Meditsinskoj Radiologii, Kharkov (Ukraine). 1993. 42p. (In 
Ukrainian). (CONF-9304246—: Republican scientific and practical 
conference, Khar’kov (Ukraine), 28-29 Apr 1993). Order Number 
DE94624344. Source: OSTI; NTIS (US Sales Only); INIS. 

Level of the Chernobyl accident, Radiation situation after it, 
influence of external and internal irradiation on persons who partici- 
pated in mitigation of this accident consequences were analyzed. 
Problems of diagnostics and treatment of thyroid diseases with the 
use of radioisotopes were considered at the Conference. The dy- 
namics of thyroid disease growth among children and 'mitigators’ 
was investigated. 


19753 (INIS-UA-003, pp. 3-4) Radiation diagnosis of 
thyroid discusses. Rozdyil’s’kij, S.Yi. (Khar’kovskij Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine)); 
Tkachenko, G.Yi.; Vyikman, Ya.E.; Astap'jeva, N.Yi. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246-: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. THYROID/diagnosis; THYROI!D/nuclear 
medicine; COMPUTERIZED TOMOGRAPHY; GOLD 198; 
METASTASES; NEOPLASMS; SCINTISCANNING; THYROID; DI- 
AGNOSIS 
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19754 (INIS-UA—003, pp. 4) Complex radionuclide diagnos- 
tics of thyroid cancer remote metastases. Vyikman, Ya.E. 
(Khar'kovskij Nauchno-lssledovatel'skij Inst. Meditsinskoj Radi- 
ologii, Kharkov (Ukraine)); Lozins’ka, Yi.M. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246—: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DIAGNOS!S/metastases; THYROID/ 
metastases; THYROID/patients; DIAGNOSIS; METASTASES; IN 
VITRO; IN VIVO; LIFE SPAN; NEOPLASMS; NUCLEAR 
MEDICINE; THYROID; PATIENTS 


19755 (INIS-UA-003, pp. 4) Radioimmune analysis of 
thyroid diseases. Lozins’ka, Yi.M. (Khar’kovskij Nauchno- 
Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine)). 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-Issledovatel’skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246—: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. THYROID/radioimmunoassay; BIOLOGI- 
CAL FUNCTIONS; CALCITONIN; CONCENTRATION RATIO; 
EFFICIENCY; METASTASES; THYROGLOBULIN; THYROID; RA- 
DIOIMMUNOASSAY; THYROIDITIS 


19756 (INIS-UA-003, pp. 5-6) Diagnostic significance of ra- 
diation methods in thyroid diseases investigation. Spuzyak, 
M.Yi. (Khar’kovskij Inst. Usovershenstvovaniya Vrachej, Kharkov 
(Ukraine)); Kramnij, Yi.0.; Byila, L.M.; Sharmazanova, 
O.P.;  Tyashchelova, O.V.; Voron’zhev, Yi.O. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issiedovatel’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246—: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CARDIOVASCULAR  DISEASES/ 
biomedical radiography; CARDIOVASCULAR DISEASES/diagnosis; 
THYROID/biomedical radiography; THYROID/diagnosis; THYROID/ 
pathological changes; DIAGNOSIS; CONTRAST MEDIA; IODINE 
131; NUCLEAR MEDICINE; RADIONUCLIDE ADMINISTRATION; 
THYROID; ULTRASONOGRAPHY 


19757 GNIS-UA-008, pp. 7-8) Methodic aspects of iodide 
sodium ' | diagnostic use during thyroid pathology. 
Sivachenko, T.P. (Kievskij inst. Usovershenstvovaniya Vrachej, 
Kiev (Ukraine)); Romanenko, V.A.; Fyirsova, M.M.; Dzhuzha, D.O. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-lssledovatel'skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246—: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. THYROID/iodine 123; | THYROID/ 
scintiscanning; BIOLOGICAL FUNCTIONS; DIAGNOSIS; IRRADIA- 
TION PROCEDURES; PATHOLOGICAL CHANGES; PATIENTS; 
RADIOPHARMACEUTICALS; SODIUM IODIDES; THYROID; 
SCINTISCANNING 


19758 (INIS-UA-003, pp. 8-9) Investigation of thyroid pro- 
file of patients with the mammary gland cancer. Drizhak, V.Yi. 
(Ternopol'skij Meditsinskij Inst., Ternopol (Ukraine)). Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246-: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
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Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAMMARY GLANDS/neoplasms; MAM- 
MARY GLANDS/radioimmunoassay; BIOLOGICAL FUNCTIONS; 
BLOOD SERUM; NEOPLASMS; RADIOIMMUNOASSAY; PA- 
TIENTS; THYROIDITIS; THYROXINE 


19759 (INIS-UA—003, pp. 11-12) Functional and immune sit- 
uation of thyroid in persons with active rheumatism. 
Chornomaz, Yi.S. (L’vovskij Meditsinskij Inst., Lvov (Ukraine)); Bo- 
jko, A.L.; Gnatishak, R.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukraine); | Khar’kovskij Nauchno- 
issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine). 
1993. 42p. (In Ukrainian). (CONF-9304246—: Republican scientific 
and practical conference, Khar’kov (Ukraine), 28-29 Apr 1993). In 
Problems of diagnosis and therapy in thyroid diseases: Thesis. 
Order Number DE94624344. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PATIENTS/radioimmunoassay; PA- 
TIENTS/rheumatic diseases; PATIENTS/thyroiditis; BIOLOGICAL 
FUNCTIONS; DIAGNOSIS; IMMUNITY; PATIENTS; RADIOIM- 
MUNOASSAY; THYROIDITIS 


19760 (INIS-UA-003, pp. 21-22) Ultra-sound and computer- 
tomographic investigations in norm and at thyroid pathology. 
Pilipenko, M.Yi. (Khar’kovskij Nauchno-lssledovatel’skij Inst. Med- 
itsinskoj Radiologii, Kharkov (Ukraine)); Stegnyij, V.O.; Vyikman, 
Ya.E. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukraine); Khar’kovskij Nauchno-lssledovatel’skij Inst. Meditsinskoj 
Radiologii, Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF- 
9304246—: Republican scientific and practical conference, Khar’kov 
(Ukraine), 28-29 Apr 1993). In Problems of diagnosis and therapy 
in thyroid diseases: Thesis. Order Number DE94624344. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THYROID/computerized tomography; 
THYROID/pathological changes; THY ROID/ultrasonography; 
BIOMEDICAL RADIOGRAPHY; DIAGNOSIS; THYROID; ULTRA- 
SONOGRAPHY 


19761 (INIS-UA—008, pp. 22-23) Amelioration of thyroid dis- 
ease diagnostics with the help of quantitative criteria of 
image processing. Rozdyil's’kij, S.Yi. (Khar’kovskij Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine)); 
Astap’jeva, O.M.; akyimov, O.B.; Tkachenko, G.Yi.; Lozins’ka, Yi.M. 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-lssledovatel’skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246-: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. THYROID/neoplasms; 
radiopharmaceuticals; THYROID/ultrasonography; BIOLOGICAL 
FUNCTIONS; DIAGNOSIS; IMAGE PROCESSING; NUCLEAR 
MEDICINE; PATIENTS; THYROID; NEOPLASMS; RADIOPHAR- 
MACEUTICALS; ULTRASONOGRAPHY 


19762 (INIS-UA-003, pp. 25-26) Secretion of thyroid hor- 
mones in Chernobyl accident mitigators suffering from 
jaundice. Sheverdyin, Yu.P. (Meditsinskij stomatologicheskij 
Institut, Poltava (Ukraine)); Shakhova, O.M.; Dundarov, Z.A. Minis- 
terstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-|ssledovatel'skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246—: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/reactor ac- 
cidents; ICRP CRITICAL GROUP/medical surveillance; ICRP 
CRITICAL GROUP/reactor accidents; COMPARATIVE EVALUA- 
TIONS; JAUNDICE; PATIENTS; THYROID HORMONES 


19763 (INIS-UA-003, pp. 27-28) Dynamics of tireopathy 
increasing at ‘mitigators’ of the Chernobyl accident conse- 
quences who live in Kharkov district. Pilipenko, M.Yi. 


THYROID/ 





(Khar’kovskij Nauchno-issledovatel’skij Inst. Meditsinskoj Radi- 
ologii, Kharkov (Ukraine)); Kruglyikov, Yi.L.; Afanas’jeva, N.Yi.; 
Tkachenko, G.Yi.; Rozdyil’s’kij, S.Yi.; Astap’jeva, O.M. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246—: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/reactor 
accidents; THYRO!D/icrp critical group; THYROID/neoplasms, DIS- 
EASE RESISTANCE; MEDICAL SURVEILLANCE; THYROID; 
NEOPLASMS; UKRAINE 


19764 (INIS-UA-003, pp. 28-29) Peculiarities of develop- 
ment, diagnosis and treatment of thyroid cancer at 
children and teen-ages. Gubs’kij, V.Yi. (Khar’kovskij Nauchno- 
Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine)); 
Rozdyil’s’kij, S.Yi.; Tkachenko, G.Yi.; Moskalenko, M.V. Minister- 
stvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-Issiedovatel'skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246—: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. IODINE ISOTOPES/radiotherapy; 
THYROID/children; THYROID/neopiasms; DIAGNOSIS; RADIO- 
THERAPY; METASTASES; SYMPTOMS; THYROID; CHILDREN; 
NEOPLASMS 


19765 (INIS-UA-003, pp. 29-30) Radionuclide therapy of 
thyroid diseases. Tkachenko, G.Yi. (Khar'kovskij Nauchno- 
issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine)); 
Afanas'jeva, N.Yi.; Rozdyil's’kij, S.Yi.; Astap'jeva, O.M.; Nachi- 
nova, N.O.; Duma, V.O.; Moskalenko, M.V. Ministerstvo 


Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel'skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246-: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 


Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. NEOPLASMS/radiotherapy; RADIOTHER- 
APY/goiter; RADIOTHERAPY/gold 198; RADIOTHERAPY/iodine 
131; NEOPLASMS; RADIOTHERAPY; PATIENTS; RADIONU- 
CLIDE ADMINISTRATION; GOITER; THYROID 


19766 (INIS-UA-003, pp. 31) Peculiarities of radioactive io- 
dine uses for treatment in endemic regions. Botsyurko, V.Yi. 
(lvano-Frankovskij Meditsinskij Inst., Ivano-Frankovsk (Ukraine)). 
Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-lssiedovatel'’skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1993. 42p. (In Ukrainian). (CONF-9304246-: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. RADIOTHERAPY/goiter; RADIOTHER- 
APY/iodine = 131; RADIOTHERAPY thyroid; DIAGNOSIS; 
PATIENTS; PREVENTIVE MEDICINE; RADIOTHERAPY; GOITER; 
THYROID; UKRAINE 


19767 (INIS-UA-003, pp. 32) lodine radiotherapy of thyroid 
cancer. Mechov, D.S. (Kievskij Inst. Usovershenstvovaniya 
Vrachej, Kiev (Ukraine)); Polyakova, N.Yi. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel'’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246-: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 


NEOPLASMS/radiotherapy; § RADIO- 
THERAPYiiodine 131; 


RADIOTHERAPY /thyroid; BIOLOGICAL 
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RECOVERY; METASTASES; NEOPLASMS; RADIOTHERAPY; PA- 
TIENTS; RADIOPHARMACEUTICALS; THYROID 


19768 (INIS-UA-003, pp. 33) About the possibility of '*' | 
leukosogenic action during diffusion toxic goiter treatment. 
Shpak, B.Yu. (ivano-Frankovskij Meditsinskij Inst., lvano-Frankovsk 
(Ukraine)); Botsyurko, V.Yi.; Golovach, Yi.Yu. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-issledovatel'’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246—: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. GOITER/biological recovery; GOITER/ 
iodine 131; RADIOTHERAPY/iodine 131; BLOOD; BONE MAR- 
ROW; GOITER; LEUKEMOGENESIS; PATIENTS; RADIATION 
DOSES; RADIOTHERAPY; TIME DEPENDENCE 


19769 (JAERI-M-93-228, pp. 25-28) Boron-neutron capture 
therapy for incurable cancer and inoperable brain tumors. 
Hatanaka, Hiroshi (Teikyo Univ., Tokyo (Japan)). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258—: 
5. international symposium on advanced nuclear energy research, 
Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Proceedings of 
the fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Recent advances in cancer diagnosis and treatment have not yet 
improved the survival rate of patients with cancers of the brain, 
liver, etc. In these organs, an extirpation of the organ, which can 
be done for stomach, breast, cervix, lung, etc. is not allowed, and 
this fact is the cause of poor therapeutic results. Boron-neutron 
capture therapy (BNCT) utilizes the nuclear reaction which will take 
place between the boron-10 (loaded in the cancer cells artificially) 
and the thermal neutrons (delivered by reactors). The secondary 
radiations, helium and lithium hit the cancer cell itself and cause 
the death of the cancer cell while sparing the surrounding normal 
cells. BNCT is now being tried also by Oda of Kyoto University (9 
cases) and by Nakagawa of Tokushima University (7 cases). It has 
been tried by Mishima (Kobe University) on 12 skin melanoma 
patients, proving satisfactory local control of the melanomas. Mer- 
captoundecahydrododecaborate (BHS) and boronophenylalanine 
(BPA) have been tried for brain tumors and for melanoma. For can- 
cers of the liver and abdominal viscerae, antibody to the tumor 
specific antigen has been considered a good carrier of boron-10. 
Surgeons Takahashi, Fujii, Fujii, Yanagie, and Sekiguchi and immu- 
nologist Nariuchi of Tokyo University have been involved in the 
research and have obtained encouraging results in animals. 
Hatanaka has been proving good effect of BNCT upon giant cere- 
bral arteriovenous malformation (AVM) and skull base meningioma. 
These diseases, although pathologically benign, have posed diffi- 
cult problems in neurosurgery. It will be exciting good news to the 
patients. In conclusion, BNCT appears to be a good means to treat 
difficult lesions in the brain and other organs which defy sophisti- 
cated modern therapeutic means. (author). 


19770 (JAERI-M—93-228, pp. 846-853) High quality neutron 
radiography imaging using cooled CCD camera: Tomography. 
Kobayashi, Hisao (Rikkyo Univ., Yokosuka, Kanagawa (Japan). 
Inst. for Atomic Energy). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF—2). in Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

An electronic imaging technique using cooled charge-coupled- 
device camera (C-CCD) was applied to neutron radiography. The 
camera was examined for linearities of signal outputs and its 
dynamic ranges about the number of photons generated in a con- 
verter by an incident neutron beam. It is expected that the camera 
can be applied to high quality NR imaging especially to tomo- 
graphic imaging for static objects. When the C-CCD camera is 
applied to get tomogram on the basis of its excellent characteris- 
tics, the results will be discussed about the quality of the image 
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through a dynamic range of CT value which is defined in this pa- 
per, and a guide of dimensional limitation which can reasonably 
reconstruct tomograms. (author). 


19771 (JAERI-M-—93-228, pp. 863-869) Utilization of thymine 
analogue as a boron carrier for neutron capture therapy. 
Zhang, Z.H. (Kyoto Univ. (Japan). Faculty of Medicine); Oda, Y.; 
Takagaki, M. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258-: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 
JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The BNCT effect of 5’- carboranyl uridine (5’-CU), one of a most 
powerful candidate of thymine analogues as a boron carrier, was 
investigated on experimental brain tumor models. 5’-CU was highly 
accumulated into tumor cells through its multi-affinity potential to a 
variety of subcellular fractions of DNA/RNA and proteins. The 
boron concentration in tumor was more than 100 ppm, and its tu- 
mor/normal brain ratio was more than 11. Thermal neutron dose 
yielding 37% surviving fraction on cultured glioma cells was 
3.7x10'? nvt which was lower than that of control dose of 5.8x10'2 
nvt. However, a-autoradiogram revealed that 5’-CU tightly binded 
to a variety of normal brain structures; choloid plexus, ependymal 
layer and so on. Indeed, the mean surviving fraction of brain tumor 
rats after BNCT using 5’-CU was slightly lower than that of control 
rats which did not received neutrons and 5'-CU. Furthermore its 
cytotoxicity was not low enough, 1/10-1/20 dose of rat LDs) was 
required as a therapeutic dose. We are now under investigation of 
its clinical applicability as a boron carrier through its chemical mod- 
ification in order to circumvent those problems, or warrant of 
further experiments in this area. (author). 


19772 (JAERI-M-93-228, pp. 878-885) Gadolinium neutron 
capture therapy: Preclinical studies. Akine, Yasuyuki (National 
Cancer Center, Tokyo (Japan). Hospital); Tokita, Nobuhiko; Toku- 
uye, Koichi; Satoh, Michinao; Churei, Hisahiko. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 


9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 


energy research: Neutrons as microscopic probes. 
Number DE94748692. Source: OSTI; NTIS; INIS. 
Gadolinium neutron capture therapy makes use of photons and 
electrons produced by nuclear reactions between gadolinium and 
lower-energy neutrons which occur within the tumor. The results of 
our studies have shown that its radiation effect is mostly of low LET 
and that the electrons are the significant component in the over-all 
dose. The dose from gadolinium neutron capture reactions does 
not seem to increase in proportion to the gadolinium concentration, 
and the Gd-157 concentration of about 100 ug/ml appears most 
optimal for therapy. Close contact between gadolinium and the cell 
is not necessarily required for cell inactivation, however, the effect 
of electrons released from intracellular gadolinium may be signifi- 
cant. Experimental studies on tumor-bearing mice and rabbits have 
shown that this is a very promising modality though further im- 
provements in gadolinium delivery to tumors are needed. (author). 


18773 (JAERI-M—93-228, pp. 886-891) Growth inhibition of 
human pancreatic cancer grafts in nude mice by boron neu- 
tron capture therapy. Yanagie, H. (Tokyo Univ. (Japan). Inst. of 
Medical Science); Fujii, Y.; Kosaki, K.; Saegusa, Y.; Tomita, T.; 
Sekiguchi; Kobayashi, H. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF—2). in Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Cell destruction in boron neutron capture therapy (BNCT) is due 
to the nuclear reaction between '°B and thermal neutrons to re- 
lease alpha-particles (*He) and lithium-7 ions (’Li). The “He kills 
cells in the range of 10 um from the site of “He generation. There- 
fore, it is theoretically possible to kill tumor cells without affecting 
adjacent healthy tissues, if 1°B-compounds could be selectively 
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delivered. We have described that '°B atoms delivered by immuno- 
liposomes exerted cytotoxic effect on human pancreatic carcinoma 
cells (AsPC-1) in a dose-dependent manner by thermal neutron ir- 
radiation in vitro as reported previously. In the present study, the 
cytotoxic effect of a locally injected '°B compound solution or 
multilameliar liposomes containing a '°B compound to human pan- 
creatic carcinoma xenograft in nude mice was evaluated after 
thermal neutron irradiation. AsPC-1 cells (1 x 107) injected subcu- 
taneously into a nude mouse grew to a tumor weighing 100-300 
mg after 2 weeks. At this time 200 yg '°B compounds was locally 
injected in the tumor and irradiated with 2 x 10'* n/cm? thermal 
neutron. Tumor growth of '°B-treated groups was suppressed as 
compared with control group. Histopathologically, hyalinization and 
necrosis were found in the tumor tissues. For effective tumor de- 
struction, '°B dose more than 60 wg was necessary. The tumor 
tissue injected with saline only and irradiated showed neither de- 
struction nor necrosis. These data indicate that the accumulation of 
1°B atoms to the tumor site is mandatory for the cytotoxic effect by 
thermal neutron irradiation. (author). 


19774 (JAERI-M—93-228, pp. 892-898) Phantom experiment 
of depth-dose distributions for gadolinium neutron capture 
therapy. Matsumoto, T. (Musashi Inst. of Tech., Kawasaki, Kana- 
gawa (Japan). Atomic Energy Research Lab.); Kato, K.; Sakuma, 
Y.; Tsuruno, A.; Matsubayashi, M. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international 
symposium on advanced nuclear energy research, Mito (Japan), 
10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the fifth inter- 
national symposium on advanced nuclear energy research: 
Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Depth-dose distributions in a tumor simulated phantom were 
measured for thermal neutron flux, capture gamma-ray and internal 
conversion electron dose rates for gadolinium neutron capture ther- 
apy. The results show that (i) a significant dose enhancement can 
be achieved in the tumor by capture gamma-rays and internal con- 
version electrons but the dose is mainly due to capture 
gamma-rays from the Gd(n, -y) reactions, therefore, is not selective 
at the cellular level, (ii) the dose distribution was a function of 
strongly interrelated parameters such as gadolinium concentra- 
tions, tumor site and neutron beam size (collimator aperture size), 
and (iii) the Gd-NCT by thermal neutrons appears to be a potential 
for treatment of superficial tumor. (author). 


19775 (JAERI-M—93-228, pp. 907-914) Boron neutron 
capture therapy for children with malignant brain tumor. Naka- 
gawa, Yoshinobu (National Kagawa Children’s Hospital (Japan)); 
Komatsu, Hisao; Kageji, Teruyoshi; Tsuji, Fumio; Matsumoto, Keizo; 
Kitamura, Katsuji; Hatanaka, Hiroshi; Minobe, Takashi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Among the 131 cases with brain tumors treated by boron-neutron 
capture therapy (BNCT), seventeen were children. Eight supraten- 
torial tumors included five astrocytomas(grade 2-4), two primitive 
neuroectodermal tumors (PNET) and one rhabdomyosarcoma. 
Seven pontine tumors included one astrocytoma, one PNET and 5 
unverified gliomas. Two cerebellar tumors (PNET and astrocytoma) 
were also treated. All pontine tumors showed remarkable decrease 
in size after BNCT. However, most of them showed regrowth of the 
tumors because the neutrons were insufficient due to the depth. 
Four cases with cerebral tumor died of remote cell dissemination, 
although they all responded to BNCT. One of them survived 7 
years after repeated BNCTs. An 11 years old girl with a large astro- 
cytoma in the right frontal lobe has lived more than 11 years and is 
now a draftswoman at a civil engineering company after graduating 
from a technical college. An 8 years old girl with an astrocytoma in 
the left occipital lobe has no recurrence of the tumor for 2 years 
and attends on elementary schoo! without mental and physical 
problems. Two children (one year old girl and four years old boy) 
with cerebellar tumors have shown showed an excellent growth af- 
ter BNCT and had no neurological deficits. Mental and physical 





development in patients treated by BNCT is usually better than that 
in patients treated by conventional radiotherapy. (author). 


19776 (JAERI-M—93-228, pp. 919-923) Study of neutron 
medical irradiation facility with supermirror neutron guide tube 
in JRR-3M. Soyama, Kazuhiko (Japan Atomic Energy Research 
Inst., Tokai, lbaraki (Japan). Tokai Research Establishment); 
Suzuki, Masatoshi; Ichikawa, Hiroki; Kawabata, Yuji. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

A medical irradiation facility using a supermirror guide tube has 
been designed for boron neutron capture therapy (BNCT) treat- 
ment at the JRR-3M. Intense thermal neutrons are obtained with 
lower fast neutrons and gamma rays contamination at the end of 
neutron guide tube. It would be a most suitable neutron field for 
BNCT treatment. (author). 


19777 (JAERI-M-—93-228, pp. 924-931) Progress in study of 
a medical reactor for boron neutron capture therapy. Sasaki, 
Makoto (Mitsubishi Atomic Power Industries, Inc., Tokyo (Japan)); 
Hirota, Jitsuya; Tamao, Shigeo; Kanda, Keiji; Mishima, Yutaka. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

A design study of a medical reactor for Boron Neutron Capture 
Therapy has made progress. Main specifications of the reactor are 
as follows; thermal power of 2 MW, water cooling by natural con- 
vection, semitight core of hexagonal lattice, UO2 fuel rod of 9.5 
mm diameter and no refueling in the reactor-life. Three horizontal 
and one vertical neutron beam holes are to be provided for simul- 
taneous treatments by thermal and epithermal neutrons and for 
further biomedical research. The design objectives for the beam 
holes are to deliver the therapeutic doses in a modest time (30 to 
60 min) with minimal fast neutron and gamma contaminants. The 
n- coupling Sn transport calculations have been carried out using 
n-21 and +-9 group cross sections on 2-dim. practical models. The 
calculated results indicate that the design objectives will be achiev- 


able even if the thermal power of the reactor is reduced to 1 MW. 
(author). 


19778 (KEK-PROC-—93-8, pp. 221-229) Development of skin 
surface radiation detector system to monitor radioactivity in 
arterial blood with positron emission tomography. Watabe, Hi- 
roshi (Tohoku Univ., Sendai (Japan). Cyclotron and Radioisotope 
Center); Narita, Yuichirou; Hayashi, Yoshiharu; Nakamura, Takashi; 
Itoh, Masatoshi. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 26-27 Jan 1993). 
In Radiation detectors and their uses. 236p. Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

Positron emission tomography (PET) is a unique method to de- 
termine quantitatively and localize precisely human physiological 
functions. The measurement of regional cerebral blood flow (rCBF) 
is one of the most commonly used clinical PET studies. Two con- 
ventional methods are commonly used to measure the time course 
of activity concentration (TCC) in arterial blood. A new type detec- 
tor system for measuring the TCC in the arterial blood of a subject 
in PET study without taking the arterial blood have been devel- 
oped. The system measures the radioactivity in arterial blood 
through the skin of a subject. A detector is placed on the skin over 
a wrist. The block diagram of the detector system is shown. It was 
tried to measure '5O activity (half life: 122s). The nuclei emit the 
positrons of maximum energy 1.73 MeV, which has about 9 mm 
range in tissues, and can penetrate through a skin from an artery. 
The phantom experiment to examine the performance of the 


detector system and the clinical PET study and their results are re- 
ported. (K.I.). 
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19779 (LBL-35281) A note on analytic recovery of transi- 
tion probabilities in three dimensional diftuse tomography. 
Patch, S.K. (Lawrence Berkeley Lab., CA (United States)). 
Lawrence Berkeley Lab., CA (United States). Feb 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC03-76SF00098. Contract FDF-49620-92-J-0067-11792; 
Grant NAG3-1143; Grant DMS89 (CONF-940449-8: Society of 
Photo-Optical Instrumentation Engineers conference on intelligent 
information systems, Orlando, FL (United States), 4-8 Apr 1994). 
Order Number DE94011378. Source: OSTI; NTIS; GPO Dep. 

The word “tomography” refers to imaging an object by slices. X 
rays, for example, have high energy and travel straight through the 
body. Data analysis is linear and yields a scalar valued function. 
The oxymoron diffuse tomography refers to low energy imaging in 
which the paths of the radiant energy are not necessarily straight 
and are unknown. Data analysis in diffuse tomography is highly 
nonlinear and yields a vector valued function. Problems in diffuse 
tomography are highly nonlinear because low energy is used. 
Clinical applications such as neonatal imaging and annual mammo- 
grams are not amenable to high energy techniques which might 
overexpose the patient to harmful radiation. Experimentalists in the 
medical arena are presently working with near infrared radiation; 
mathematicians have done preliminary mathematical analysis of 
diffuse tomographic methods. An analytic algorithm for recovering 
Markov transition probabilities from boundary value data for the 
smallest nontrivial problem in three dimensions is outlined in this 
paper. 


19780 (LIU-TEK-LIC—1993-55) Direct fourier methods in 3D- 
reconstruction from cone-beam data. Linkoeping Studies in 
Science and Technology, 413. Axelsson, C. Linkoeping Univ. (Swe- 
den). Dept. of Electrical Engineering. Jun 1994. 175p. Order 
Number DE94624425. Source: OSTI; NTIS; INIS. 

The problem of 3D-reconstruction is encountered in both medical 
and industrial applications of X-ray tomography. A method able to 
utilize a complete set of projections complying with Tuys condition 
was proposed by Grangeat. His method is mathematically exact 
and consists of two distinct phases. In phase 1 cone-beam projec- 
tion data are used to produce the derivative of the radon transform. 
In phase 2, after interpolation, the radon transform data are used 
to reconstruct the three-dimensional object function. To a large ex- 
tent our method is an extension of the Grangeat method. Our aim 
is to reduce the computational complexity, i.e. to produce a faster 
method. The most taxing procedure during phase 1 is computation 
of line-integrals in the detector plane. By applying the direct Fourier 
method in reverse for this computation, we reduce the complexity 
of phase 1 from O(N*) to O(NSIogN). Phase 2 can be performed 
either as a straight 3D-reconstruction or as a sequence of two 2D- 
reconstructions in vertical and horizontal planes, respectively. 
Direct Fourier methods can be applied for the 2D- and for the 3D- 
reconstruction, which reduces the complexity of phase 2 from 
O(N*) to O(NSlogN) as well. In both cases, linogram techniques 
are applied. For 3D-reconstruction the inversion formula contains 
the second derivative filter instead of the well-known ramp-filter 
employed in the 2D-case. The derivative filter is more well-behaved 
than the 2D ramp-filter. This implies that less zeropadding is nec- 
essary which brings about a further reduction of the computational 
efforts. The method has been verified by experiments on simulated 
data. The image quality is satisfactory and independent of cone- 
beam angles. For a 512° volume we estimate that our method is 
ten times faster than Grangeats method. 


19781 (ORNU/FTR-4829) Travel to Switzerland to partici- 
pate in the Annual Congress of the European Association of 
Nuclear Medicine: Foreign trip report, September 9—October 
30, 1993. Knapp, F.F. Jr. Oak Ridge National Lab., TN (United 
States). 15 Nov 1993. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94003554. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in the European Association of Nuclear 
Medicine (EANM) Congress in Lausanne, Switzerland, and was an 
invited professor for one week in the Department of Nuclear 
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Medicine at the University of Ulm, Germany. He then visited the 
Department of Nuclear Medicine in Bonn, Germany. The European 
Association of Nuclear Medicine (EANM) Congress in Lausanne 
and the subsequent visits to Ulm, and Bonn, Germany, 
represented important international forums for discussion of the de- 
velopment and clinical use of several agents being developed in 
the Oak Ridge National Laboratory (ORNL) Nuclear Medicine Pro- 
gram. These projects principally include the clinical use of 
rhenium-188 (Re-188) from the ORNL generator system for various 
therapeutic applications and iodine-123-labeled fatty acid ana- 
logues for applications in nuclear cardiology and gastroenterology. 


19782 (ORNL/TM-12707) Nuclear medicine program 
progress report for quarter ending March 31, 1994. Knapp, F.F. 
Jr.; Ambrose, K.R.; Beets, A.L.; Lambert, C.R.; McPherson, D.W.; 
Mirzadeh, S.; Luo, H. Oak Ridge National Lab., TN (United States). 
1 May 1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94011796. Source: OSTI; NTIS; GPO Dep. 

The authors’ new radioiodinated “IQNP” agent, an analogue of 
“4-IQNB”, has a high affinity for the muscarinic-cholinergic receptor 
(m-AChR). lodine is stabilized in “IQNP” by attachment as a vinyl 
iodide. To evaluate the potential usefulness of a [Br-76]-labeled 
analogue as a candidate for positron emission tomography (PET), 
they have synthesized the trans-3-bromopropenyl analogue 
(BrQNP) and evaluated its ability in vivo to block uptake of [I-125]- 
Z-(R,R)-IQNP. Reaction of bromine with the trans-tributylstannyl 
substrate prepared from ethyl -a-hydroxy -a-phenyl-a-(1-propyn-3- 
yl)acetate, followed by column purification and transesterification 
with (R,S)-3-quinuclidinol gave BrQNP. Female rats were 


pre-treated with the oxalate salt of BrQNP one hour prior to I.V. in- 
jection of [I-125]-IQNP. While the brain and heart uptake in BrQNP 
pre-treated animals was significantly decreased, the control ani- 
mals showed the expected high uptake of IQNP in these tissues. 
The ease of preparation and ability to block m-AChR suggest that 
[Br-76]-labeled BrQNP is a potential candidate for PET studies. In 
this report, the authors also summarize their current on-going 


collaborative studies assessing the usefulness of various rhenium- 
188-labeled therapeutic agents. In addition, collaborative programs 
have been established to evaluate rhenium-188-labeled particles 
for treatment of arthritis (synovectomy), treatment of bone pain re- 
sulting from cancer metastheses with rhenium-188-phosphonates 
(palliation), and other applications. 


19783 Recovery of germanium-68 from irradiated targets. 
Phillips, D.R.; Jamriska, DJ. Sr.; Hamilton, V.T. To Dept. of 
Energy. 1992. Filed date 30 Mar 1992. U.S. Patent Application 7- 
860,617. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010166. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a process for selective separation 
of germanium-68 from proton irradiated molybdenum targets is pro- 
vided and includes dissolving the molybdenum target in a hydrogen 
peroxide solution to form a first ion-containing solution, contacting 
the first ion-containing solution with a cationic resin whereby ions 
selected from the group consisting of molybdenum, niobium, tech- 
netium, selenium,vanadium, arsenic, germanium, zirconium and 
rubidium remain in a second ion-containing solution while ions se- 
lected from the group consisting of rubidium, zinc, beryllium, 
cobalt, iron, manganese, chromium, strontium, yttrium and zirco- 
nium are selectively adsorbed by the first resin, adjusting the pH of 
the second ion-containing solution to within a range of from about 
0.7 to about 3.0, adjusting the soluble metal halide concentration in 
the second ion-containing solution to a level adapted for subse- 
quent separation of germanium, contacting the pH-adjusted, 
soluble metal halide-containing second ion-containing solution with 
a dextran-based material whereby germanium ions are separated 
by the dextran-based material, and recovering the germanium from 
the dextran-based material, preferably by distillation. 


19784 (PNL-SA-23976) Paraneoplastic syndromes. Weller, 
R.E. Pacific Northwest Lab., Richland, WA (United States). Mar 
1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. (CONF-9403109-1: 29. 
annual veterinary symposium, Tuskegee, AL (United States), 28-30 
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Mar 1994). Order Number DE94011192. Source: 
GPO Dep. 

Paraneoplastic syndromes (PNS) comprise a diverse group of 
disorders that are associated with cancer but unrelated to the size, 
location, metastases, or physiologic activities of the mature tissue 
of origin. They are remote effects of tumors that may appear as 
signs, symptoms, or syndromes which can mimic other disease 
conditions encountered in veterinary medicine. Recognition of PNS 
is valuable for several reasons: the observed abnormalities may 
represent tumor cell markers and facilitate early diagnosis of the tu- 
mor; they may allow assessment of premalignant states; they may 
aid in the search metastases; they may help quantify and monitor 
response to therapy; and, they may provide insight into the study 
of malignant transformation and oncogene expression. This review 
will concentrate on the pathophysiology, diagnosis, and treatment 
of some of the common PNS encountered in veterinary medicine. 


OSTI; NTIS; 


19785 (UCRL-ID-114802-Rev.1) Detection of “single-leg 
separated” heart valves using statistical pattern recognition 
with the nearest neighbor classifier: Revision 1. Buhl, M.R.; 
Clark, G.A.; Candy, J.V.; Thomas, G.H. Lawrence Livermore Na- 
tional Lab., CA (United States). Dec 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94005686. Source: OSTI; NTIS; GPO 
Dep. 

The goal of this work was to detect “single-leg separated” 
Bjoerk-Shiley Convexo-Concave heart valves which had been im- 
planted in sheep. A “single-leg separated” heart valve contains a 
fracture in the outlet strut resulting in an increased risk of mechani- 
cal failure. The approach presented in this report detects such 
fractures by applying statistical pattern recognition with the nearest 
neighbor classifier to the acoustic signatures of the valve opening. 
This approach is discussed and results of applying it to real data 
are given. 


5507 Microbiology 
Refer also to citation(s) 17820, 18006, 18184, 18336, 19125, 19676 


19786 (DOE/NV/10872-T94) Identification of subsurface 
microorganisms at Yucca Mountain: Second quarterly report, 
October 1, 1993—-December 31, 1993. Stetzenbach, L.D. Nevada 
Univ., Las Vegas, NV (United States). Harry Reid Center for 
Environmental Studies. [1993]. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC08-90NV10872. Order 
Number DE94007780. Source: OSTI; NTIS; GPO Dep. 

The primary effort of this past quarter was to develop a proce- 
dure where accumulated data files could be evaluated to determine 
the naming consistency and inter-relationships of the various 
species which have been identified by the Microbial Identification 
System (MIDI) system. This involved a series of steps, including 
the clustering of similarly named organisms in a dendrogram for- 
mat to determine how closely similarly named isolates are related. 
The experience of other researchers using the MIDI system has 
shown that clusters which are joined at a Euclidian distance of 10 
or less belong to the same species. Strains which are very similar 
cluster at less than 6 Euclidian units and clusters below two units 
have nearly identical fatty acid patterns. When the dendrograms 
derived from the springs were scrutinized, some organisms were 
found which did not match the pattern of their named group. Then 
a decision was made whether to rename the isolates and exclude 
them from the group or redefine the group. This decision was 
assisted by plotting the principal components derived from an anal- 
ysis of the fatty acid composition of members of the genus. Each 
species can be examined by the same procedure to determine 
group homogeneity. In these 2-dimensional plots members of the 
same species are roughly bounded by a box of 100 squared units 
while closely related strains are grouped more tightly together. The 
2-dimensional plot of isolates of Micrococcus luteus demonstrates 
the presence of three identifiable sub-species. 


19787 (LA-UR-93-3063) Human Retroviruses and AIDS: A 
compilation and analysis of nucleic acid and amino acid se- 
quences: Hl; Il-V. Myers, G. (Los Alamos National Lab., NM 
(United States)); Korber, B. (eds.); Wain-Hobson, S. (ed.); Smith, 





R.F. (ed.). Los Alamos National Lab., NM (United States). [1993]. 
1000p. Sponsored by Department of Health and Human Services, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94005599. Source: OSTI; NTIS; GPO Dep. 

Report includes — diskettes (7) designed to run on IBM PC or 
compatible equipment. 

This compendium and the accompanying floppy diskettes are the 
result of an effort to compile and rapidly publish all relevant molec- 
ular data concerning the human immunodeficiency viruses (HIV) 
and related retroviruses. The scope of the compendium and data- 
base is best summarized by the five parts that it comprises: (I) HIV 
and SIV Nucleotide Sequences; (II) Amino Acid Sequences; (Ill) 
Analyses; (IV) Related Sequences; and (V) Database Communica- 
tions. Information within all the parts is updated at least twice in 
each year, which accounts for the modes of binding and pagination 
in the compendium. 


5508 Morphology 
Refer also to citation(s) 19673, 19674, 19675 


19788 (UCRL-ID—115637, pp. 40-55) Effects of elevated 
atmospheric CO, concentrations and water stress on field- 
grown maize: Morphology and phenology. Surano, K.A. 
(Lawrence Livermore National Lab., CA (United States)); Shinn, 
J.H. Lawrence Livermore National Lab., CA (United States). Oct 
1993. DOE Contract W-7405-ENG-48. In Effects of elevated atmo- 
spheric CO2 concentrations and water stress on field-grown maize: 
Response of vegetation to carbon dioxide, No. 015. 102p. Order 
Number DE94009636. Source: OSTI; NTIS. 

Most previous studies of CO2 effects on maize have focused on 
biomass production because of the socioeconomic importance of 
crop yield. Few studies have examined more subtle COz effects, 
which may also be important. This study examined the morphologi- 
cal and phenological effects of elevated CO2 and water stress on 
field-grown maize. Maize was grown at one of 4 seasonal daytime 
mean CO, concentrations (348, 431, 506, or 656 uLL—') in open- 
top field exposure chambers and at one of 2 levels of available 
water (well-watered or 50% of well-watered). Water stress caused 
reductions in stem height, stem diameter and leaf area production. 
However, stem diameter was a poor indicator of morphological 
effects due to seasonal and diurnal variability in response to short- 
term water availability. Elevated CO, concentrations had no effect 
on the stem height or leaf area of maize, regardless of water treat- 
ment. Therefore, elevated CO. concentrations were unable to 
ameliorate water-stress induced reductions in stem height or leaf 
area. Phenological development may have been delayed n water- 
stressed plants. The highest CO. treatment may have mitigated 
water stress-induced phenological effects. However, any phenologi- 
cal changes were minimal. Maize grown under future elevated CO. 
concentrations will probably continue to develop at rates similar to 
those presently seen, and its morphology will not be significantly 
altered unless water stress becomes severe. 


19789 (UCRL-ID—115638, pp. 42-58) Biomass and morphol 
ogy of Pinus ponderosa exposed to long-term elevated 
atmospheric CO. concentrations. Houpis, J.L.J. (Lawrence Liv- 
ermore National Lab., CA (United States)); Surano, K.A.; Daley, 
P.F.; Shinn, J.H.; Fried, J.S. Lawrence Livermore National Lab., 
CA (United States). Oct 1993. In Effects of long-term elevated at- 
mospheric COz concentrations on Pinus ponderosa: Response of 
vegetation to carbon dioxide. 140p. Order Number DE94008832. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A long-term exposure study of the effects of elevated 
atmospheric carbon dioxide (CO2) on ponderosa pine (Pinus pon- 
derosa) was conducted at the Lawrence Livermore National 
Laboratory, Livermore, California. Ponderosa pine was chosen be- 
cause of its economic importance to the western United States and 
also because of the scarcity of long-term physiological and mor- 
phological studies of the effects of elevated CO2 on long-lived 
woody species. This paper examines the growth, biomass produc- 
tion and morphological responses of both saplings and seedlings in 
the study. In general, forest tree species have responded to short- 
term exposures by increasing height growth, stem basal diameter 
growth, leaf area, photosynthetic rates and biomass production and 
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by reducing stomatal conductance and transpiration. This study on 
the effects of elevated atmospheric CO2 concentrations on pon- 
derosa pine is the first to be performed in situ on entire trees for 
longer than one growing season, and was designed to determine 
whether previously reported responses to short-term exposures 
would continue, or whether acclimation might occur. The growth 
conditions were unique among related studies because we used 
open-top chambers and levels of CO. that can realistically be 
expected to prevail globally within the next 80 to 100 years. In- 
creases in biomass of Virginia pine seedlings, particularly in the 
roots, have been demonstrated with short-term exposures (Lux- 
moore et al., 1986). In our long-term study, biomass of needles, 
buds, branches, boles and roots was measured at the end of the 
experiment, after 27 months of continuous exposures. Changes in 
needle biomass and leaf area could have significant effects on wa- 
ter and nutrient use and these changes could affect the productivity 
of marginal sites. Though a small contribution to total biomass, the 
weight of buds is an excellent indicator of future growth. 


19790 (UCRL-ID—115638, pp. 88-101) Chlorophyll and 
carotenoid concentrations in two varieties of Pinus ponderosa 
seedlings subjected to long-term elevated carbon dioxide. 
Houpis, J.L.J. (Lawrence Livermore National Lab., CA (United 
States)); Surano, K.A.; Cowles, S.; Shinn, J.H. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. In Effects of 
long-term elevated atmospheric CO2 concentrations on Pinus pon- 
derosa: Response of vegetation to carbon dioxide. 140p. Order 
Number DE94008832. Source: OSTI; NTIS; INIS; GPO Dep. 
Global atmospheric CO2 concentrations have been steadily in- 
creasing. If CO, concentrations continue to increase as projected, 
early in the next century the global concentrations should double 
from the present level of approximately 350 ull —' (Bacastow and 
Keeling, 1973; Clark et al., 1982). It is generally acknowledged that 
such an increase will have an effect upon aimost all terrestrial 
plants. While it is generally accepted that most plants will benefit 
from elevated COz2 levels (Carter and Peterson, 19831; Wray and 
Strain, 1987), there have been reports that increasing CO2 concen- 
trations will not be beneficial to all species (Cave et al. 1981; 
Surano et al., 1986). If certain plant species will be subjected to 
stress due to increasing COz, it becomes important to characterize 
the effect and mechanisms of the response to stress. Such stress 
coukd result in potential decreases in productivity or changes in 
plant distribution. In previous studies, pigmentation was examined 
as a means to determine the level of air-pollution-induced stress, 
even though no visible damage was observed (Gilbert, 1968; 
Knudson et al., 1977; Berkerson and Hofstra, 1979; Lauenroth and 
Dodd, 1981). In our study we examined pigmentation of P. pon- 
derosa grown under elevated CO. concentrations and determined 
if there were alterations in pigmentation that paralleled other re- 
ported observations, including differing varietal and age responses 
(Surano et al., 1986; Houpis et al., 1986; Houpis et al., 1987). 


5509 Pathology 
Refer also to citation(s) 19784, 19803, 19804, 19819, 19820 


19791 (PNL-SA-16357-Rev.2) Primary bone neoplasms; 
Revision 2. Weller, R.E. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1994. 21ip. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9403108—2-Rev.2: Post-graduate course in veterinary on- 
cology, Santiago (Chile), 22-24 Mar 1994). Order Number 
DE94011440. Source: OSTI; NTIS; INIS; GPO Dep. 

Canine appendicular osteosarcoma is a serious cancer that 
causes lameness due to its aggressive local effects and death due 
to early and widespread metastases. Amputation alone is palliative, 
with a 10% rate of survival to 1 year. Cisplatin chemotherapy (with 
or without doxorubicin) improves the chances of survival, but 
metastatic cancer is still the cause of death in most affected dogs. 
Limb sparing may be a viable alternative in some dogs. 


5510 Physiological Systems 
Refer also to citation(s) 19683, 19789, 19790, 19808 
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19792 (UCRL-ID-115637, pp. 3-18) Effects of elevated 
atmospheric CO, concentrations and water stress on field- 
grown maize: Biomass production and water-use efficiency. 
Surano, K.A. (Lawrence Livermore National Lab., CA (United 
States)); Shinn, J.H.; Houpis, J.L.J.; Cowles, S. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. DOE Contract 
W-7405-ENG-48. In Effects of elevated atmospheric COz concen- 
trations and water stress on field-grown maize: Response of 
vegetation to carbon dioxide, No. 015. 102p. Order Number 
DE94009636. Source: OSTI; NTIS. 

The effects of rising atmospheric carbon dioxide (CO2) concen- 
trations on agriculture are of global concern. Elevated levels of 
CO, can affect crops directly, through stomatal closure and in- 
creased photosynthetic rates, and indirectly, through climatic 
changes, such as increased air temperatures and reduced precipi- 
tation. This study determined the effects of long-term elevated 
atmospheric CO. concentrations and severe water stress on bio- 
mass production, evapotranspiration, and water-use efficiency 
(WUE) of maize (Zea mays L.) grown under field conditions. Plants 
were grown at one of four daytime mean COz concentrations (348, 
431, 506 or 656 pLL—') in open-top field exposure chambers and 
at one of two levels of available water (well-watered or 50% of 
well-watered). Water stress caused reductions in biomass produc- 
tion that were partially compensated by CO2 concentrations of 656 
pLL-'. Under well-watered conditions, all increases in atmospheric 
CO, concentration caused small increases in biomass production. 
Elevated CO. levels reduced evapotranspiration and increased 
WUE. Water-use efficiency was increased 31-33% at CO2 concen- 
trations of 656 p»LL—', regardless of water treatment. Therefore, 
present yields can continue to be realized under doubled CO. con- 
centrations by plants using 25% less water. As global COz levels 
increase, maize may be able to expand its range into areas previ- 
ously considered marginal with respect to available water. At a 
minimum, maize may be able to maintain its current range without 
loss in biomass production, even if precipitation decreases and 
evaporative demand increases. 


19793 (UCRL-ID-115637, pp. 25-39) Effects of elevated 
atmospheric CO. concentrations and water stress on field- 
grown maize: Gas exchange and water potential. Surano, K.A. 
(Lawrence Livermore National Lab., CA (United States)); Houpis, 
J.L.J. Lawrence Livermore National Lab., CA (United States). Oct 
1993. DOE Contract W-7405-ENG-48. In Effects of elevated atmo- 
spheric CO2 concentrations and water stress on field-grown maize: 
Response of vegetation to carbon dioxide, No. 015. 102p. Order 
Number DE94009636. Source: OSTI; NTIS. 

Global atmospheric carbon dioxide (CO,) concentrations are 
continuing to increase and will double during the next century. Car- 
bon dioxide-induced climate changes may result in reduced 
precipitation in major agricultural areas. The potential therefore ex- 
ists for severe CO,-induced water-stress effects on agriculture. 
Carbon dioxide may also directly affect the physiological processes 
of crops. The physiological mechanisms behind the phenotypic ex- 
pression of the combined direct and indirect CO. effects must be 
understood before and analysis of future effects is completed. 
Many crops respond to elevated CO, with increased biomass pro- 
duction and reduced water consumption because of CO2_ induced 
increases in photosynthesis and decreases in transpiration. The 
photosynthetic rate of maize (Zea mays L.), a C4 species, will 
probably not increase because C4 photosynthesis is not CO>- 
limited. However, reduced transpiration for maize is likely to occur 
because CO> will cause stomatal closure. Additionally, water stress 
may impose limits on maize photosynthesis and transpiration. The 
quantification of the effects of CO. on maize physiology under fu- 
ture conditions of combined elevated CO. and water stress is 
therefore of interest. This study examined the physiological effects 
of field-grown maize exposed to elevated CO, and water stress in 
open-top exposure chambers under otherwise normal conditions. 
Severe water stress reduced the water potential of maize, indica- 
tive of sub-optimal internal plant water status. Elevated CO. did 
not compensate for the water stress effects on water potential. As 
expected for a C4 plant, gross and net photosynthetic rates were 
unaffected by elevated CO2. Both elevated CO. and water stress 
reduced stomatal conductance, thereby reducing transpiration and 
ultimately, seasonal water consumption. 
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19794 (UCRL-ID-115638, pp. 4-17) Open-top chamber envi- 
ronments and foliage temperatures of ponderosa pine 
saplings and seedlings exposed to long-term elevated CO,. 
Surano, K.A. (Lawrence Livermore National Lab., CA (United 
States)); Houpis, J.L.J.; Daley, P.F. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. In Effects of long-term ele- 
vated atmospheric CO2 concentrations on Pinus ponderosa: 
Response of vegetation to carbon dioxide. 140p. Order Number 
DE94008832. Source: OSTI; NTIS; INIS; GPO Dep. 

Most all research conducted to date on the response of plant 
species to increasing atmospheric carbon dioxide (CO2) concentra- 
tions has focused on annual crop species. While this research has 
yielded valuable results, little effort has been expended towards 
understanding the effects of CO2 increases on perennial species. 
Especially noteworthy by their absence are significant studies on 
woody perennials, and of forest tree species in particular (Strain 
and Cure, 1985). This report summarizes chamber meteorological 
and foliage temperature data from a pilot study conducted on pon- 
derosa pine (Pinus ponderosa) at Livermore, Ca, from 1983-1985. 
The study was designed to help identify open-top chamber 
procedural problems specific to trees that may not have been en- 
countered during previous crop studies. 


19795 (UCRL-ID—115638, pp. 18-41) Growth and physiolog- 
ical responses of Pinus ponderosa to long-term elevated CO, 
concentrations. Surano, K.A. (Lawrence Livermore National Lab., 
CA (United States)); Daley, P.F.; Houpis, J.L.J.; Shinn, J.H.; Palas- 
sou, R.J.; Costella, M.P.; Helms, J.A. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. In Effects of long-term ele- 
vated atmospheric CO2 concentrations on Pinus ponderosa: 
Response of vegetation to carbon dioxide. 140p. Order Number 
DE94008832. Source: OSTI; NTIS; INIS; GPO Dep. 

The increase in global atmospheric carbon dioxide (CO2) con- 
centrations from a pre-industrial level of approximately 290 »LL—" 
to present levels of 340 to 350 p»LL—' is a well-established phe- 
nomenon. While there is limited evidence that past increases have 
directly affected plants, it is generally accepted that future in- 
creases will affect nearly all species of terrestrial plants. Previous 
studies regarding forest tree species’ responses to elevated carbon 
dioxide concentrations have used leafy shoots enclosed in cuvettes 
for short periods, greatly elevated concentrations between 1000 
and 3600 pLL-', controlled environment exposures of potted 
seedlings, or potted seedlings in open-top chambers. Prior to this 
study, no elevated carbon dioxide exposures on forest tree species 
have been performed in situ on entire plants or for longer than a 
single growing season. Reported here are results from a carbon 
dioxide exposure study conducted with ponderosa pine (Pinus pon- 
derosa Laws.), a species of widespread distribution and great 
economic value. The experiment was designed to (1) test the 
usefullness of open-top chambers in long-term studies with large- 
stature vegetation, (2) give a first order estimate of the effects of 
long-term elevated atmospheric carbon dioxide concentrations on 
ponderosa pine primary production in situ, (3) identify physiological 
processes apparently sensitive to elevated carbon dioxide, and (4) 
aid the design and development of future large-scale studies. 


19796 (UCRL-ID-115638, pp. 59-71) Water use and water- 
use efficiency of ponderosa pine exposed to long-term 
elevated atmospheric CO. concentrations. Fried, J.S. (Univ. of 
California, Berkeley, CA (United States)); Shinn, J.H. Lawrence 
Livermore National Lab., CA (United States). Oct 1993. In Effects 
of long-term elevated atmospheric CO2 concentrations on Pinus 
ponderosa: Response of vegetation to carbon dioxide. 140p. Or- 
der Number DE94008832. Source: OSTI; NTIS; INIS; GPO Dep. 
The effect of elevated CO2, concentrations on the water-use effi- 
ciency (WUE) of plants is thought to be the most significant effect 
yet demonstrated (Wittwer, 1984). Increases in yield have been 
demonstrated for numerous crop species and some tree seedlings 
(Kimball, 1983; Wittwer, 1984, Tolley and Strain, 1984), and re- 
duced transpiration rates (and stomatal conductance) have been 
linked with elevated CO. concentrations (Oberbauer, et al., 1985). 
Increases in WUE results from both yield increases and reduced 
stomatal conductance and the effects are in some sense additive. 
Although C4 plants, such as Zea mays may show no yield re- 
sponses to increase COz, they may still exhibit increased WUE as 





a result of reduced transpiration (King and Greer, 1986). C3 plants, 
like ponderosa pine (Pinus ponderosa), often respond with both in- 
creased yields and lower stomatal conductance when exposed to 
elevated CO. and thus substantially increase WUE. However, de- 
spite more efficient water use per unit biomass or per unit leaf 
area, total plant water use may increase because of larger plant 
sizes and leaf areas associated with plants grown at elevated con- 
centrations of CO>. 


19797 (UCRL-ID-115638, pp. 72-87) Nutrient status re- 
sponse of Pinus ponderosa seedlings exposed to long-term 
elevated atmospheric CO, concentrations. Anderson, P.D. 
(Univ. of California, Berkeley, CA (United States)); Fried, J.; 
Houpis, J.L.J.; Palassou, R.J.; Surano, K.A. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. In Effects of 
long-term elevated atmospheric CO2 concentrations on Pinus pon- 
derosa: Response of vegetation to carbon dioxide. 140p. Order 
Number DE94008832. Source: OSTI; NTIS; INIS; GPO Dep. 

The current global concentration of atmospheric carbon dioxide 
(COz) of approximately 350 wLL—-' has been projected to double 
sometime in the next century (Bacastow and Keeling, 1973; Clark 
et al., 1983; Dahiman et al., 1985). Such an increase will likely 
have an effect on terrestrial plants (Dahiman et al., 1985). Past 
studies using annual plants have shown that photosynthetic rates 
can be increased, and water used decreased,m in the presence of 
elevated atmospheric CO2 (Kramer, 19811; Kimball, 1983; Lemon, 
1983). However, it can be expected that response to elevated CO 
will vary among species (Strain, 1978; Strain and Bazzaz, 1983). 
Because there is a potential for long-term exposure of vegetation 
to elevated COz, there is a need to determine whether the physio- 
logical response of perennial species to elevated atmospheric CO, 
is different from the response of annual species (Wrey and Strain, 
1987). Physiological changes in response to elevated atmospheric 
CO, will likely be associated with changes in plant nutrient status. 
Nutrient elements have a wide variety of roles related to physiolog- 
ical processes and, therefore, changes in process rates will be 
accompanied by changes in nutrient demand. Several studies have 
shown that production response to elevated COz is limited by low 
nutrient supply (Zangerl and Bazzaz, 1984; Sionit, 1983; Conroy et 
al., 1986). In this study we investigated how the foliar nutrient sta- 
tus of ponderosa pine (pinus ponderosa var.scopulorum) seedlings 
was affected by long-term exposure to elevated atmospheric CO. 
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19798 (DOE/EW/50625-T15) Environmental Hazards As- 
sessment Program: Quarterly report, January 1994—March 
1994. Medical Univ. of South Carolina, Charleston, SC (United 
States). 4 May 1994. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-92EW50625. Order Number 
DE94010723. Source: OSTI; NTIS; GPO Dep. 

The objectives of the EHAP program are to: Develop a holistic, 
national basis for risk assessment, risk management and risk com- 
munication; Develop a pool of talented scientists and experts in 
cleanup activities, especially in human health aspects, and; Identify 
needs and develop programs addressing the critical shortage of 
well-educated, highly-skilled technical and scientific personnel to 
address the health oriented aspects of environmental restoration 
and waste management. This report describes activities and reports 
on progress for the third quarter of year two (January-March, 1994) 
of the grant. To better accomplish objectives, grant efforts are orga- 
nized into three major elements: The Crossroads of Humanity 
Series; Research, Science and Education Programs; and Program 
Management. The Crossroads of Humanity Series charted a new 
course, incorporating lessons learned during previous quarters into 
a series of programs designed to address environmental issues in 
a real world setting. Reports are included on the various research 
programs with milestones and deliverables from the third quarter. 
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Refer also to citation(s) 18294, 18295, 18300, 18344, 19320, 
19670, 19784, 19788, 19789, 19790, 19792, 19793, 19794, 19795, 
19796, 19797 
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19799 (CNIC—00708) Collection of rice mutants and appli- 
cation studies of their agronomic characters. Sun Shuxiang 
(Zhejiang Agriculatural Academy, Hangzhou (China). Inst. for Appli- 
cation of Atomic Energy); Jin Wei; Luo Qian; Sheng Ping; Huang 
Rongmin. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1993. 13p. (in Chinese). (CSNAS—0067.). Order Number 
DE94624366. Source: OSTI; NTIS (US Sales Only); INIS. 

More than 1600 accessions of rice mutant germplasm have been 
collected since 1980, and 1142 accessions of mutants have been 
identified according to their agronomy and pattern characters. A 
part of mutants were compared with their original cultivars in eight 
main agronomic characters. The results showed that the agronomic 
characters of mutants induced by ionizing radiations changed to 
both positive and negative directions compared with their original 
cultivars. Only 6.3% mutants varied in single agronomic character, 
and 91.1% mutants varied in two to six agronomic characters. 
Tenetic analysis and Cellular observations were carried out for two 
kinds of early mutants. It showed that early mutants "Yuan Feng 
Zao’ are controlled by two independent and incomplete dominant 
genes. For the dwarf, the reduction of the number of longitudinal 
cell layers causes the stem shorter and the increase of the number 
of horizontal cell layers causes the stem wall thicker. More than 
100 preserved accessions of mutants were supplied to breeding 
units as parents or for genetic studies. Sixteen cultivars (lines) 
were bred from the parents which played an important role in rais- 
ing the output of rice production. 


19800 (INIS-mf-13811, pp. 176) Comparison of chemical 
and extrinsic tag (Fe and ©Zn) method on the in vitro 
bioavailability of Fe and Zn trom food stuffs and human diets. 
Raghuramulu, N. (National Inst. of Nutrition, Hyderabad (india)); 
Das, P.; Prasad, P.; Mahesh, D.L. J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. DiET/Aracer techniques; FOOD/tracer tech- 
niques; DIET; FOOD; IN VITRO; IRON; IRON 59; MAN; ZINC; 
ZINC 65 


19801 (INIS-UA—003, pp. 16) Role of thyroid hormones and 
adenopitultary in compensatory reactions at blood circulation 
insufficiency. Sivolap, V.D. (Zaporozhskij Meditsinskij Inst., Za- 
poroshye (Ukraine)). Ministerstvo Zdravookhraneniya Ukrainskoj 
SSR, Kiev (Ukraine); Khar’kovskij Nauchno-|ssledovatel'’skij Inst. 
Meditsinskoj Radiologii, Kharkov (Ukraine). 1993. 42p. (In 
Ukrainian). (CONF-9304246—: Republican scientific and practical 
conference, Khar’kov (Ukraine), 28-29 Apr 1993). In Problems of 
diagnosis and therapy in thyroid diseases: Thesis. Order Number 
DE94624344. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARDIOVASCULAR AGENTS/ 
radioimmunoassay; THYROID HORMONES/radioimmunoassay; 
BIOLOGICAL FUNCTIONS; BLOOD CIRCULATION; RADIOIM- 
MUNOASSAY; PATIENTS; PITUITARY GLAND 


19802 (JAERI-M-93-228, pp. 834-840) Application of neu- 
tron radiography to plant research and water hydrology in 
soll. Nakanishi, T.M. (Tokyo Univ. (Japan). Faculty of Agriculture); 
Matsumoto, Satoshi; Matsumoto, Hisako; Yasunishi, Akiko; Koba- 
yashi, Hisao; Tsuruno, Akira. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF-—2). In Proceedings of the fifth intemational 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 
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Neutron radiography (NR) has been mainly applied in engineer- 
ing and industrial field. The authors tried to apply NR to plant 
research to investigate the morphological pattern of the root in the 
soil as well as the water movement near the root, for the first time 
in Japan. The authors grew soybean in a thin aluminum container 
and the sample was irradiated with thermal neutron, periodically, 
while the growth of the plant. For the morphological change of the 
root, until the first and the second root development were clearly 
shown by NR. In the case of water movement near the root, the 
movement was more clearly shown when the standard sand was 
used. Since the darkness of the soil correlates well to the defi- 
ciency of the soil, image analysis was performed to know the water 
movement near the root. The gradient of the water content near 
the root was steeper at the upper half of the root. When water ab- 
sorbing polymers (polyacrylic polymer and polyvinyl alcohol 
copolymer), which have been expected to improve the desert for 
their water sustaining ability, were added to compare the water 
movement near the root. (author). 


19803 (PNL-SA-17044-Rev.1) Diagnosis and management 
of endocrine gland neoplasmas: Revision 1. Weller, R.E. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC06-76RL01830. (CONF-9403108-3-Rev.1: Post-graduate 
course in veterinary oncology, Santiago (Chile), 22-24 Mar 1994). 
Order Number DE94011676. Source: OSTI; NTIS; GPO Dep. 

Functional and nonfunctional neoplasms of the endocrine glands 
constitute some of the more challenging diagnostic and therapeutic 
problems in veterinary cancer medicine. This discussion will focus 
on the clinical signs and syndromes associated with neoplasms of 
the thyroid, adrenal, and parathyroid glands, and pancreas in com- 
panion animals and will concentrate on the mechanisms producing 
the clinical signs, diagnosis, staging, therapy and prognosis. 


19804 (PNL-SA-23733) Urogenital tumors. Weller, R.E. Pa- 
cific Northwest Lab., Richland, WA (United States). Mar 1994. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9403108-6: Post-graduate 
course in veterinary oncology, Santiago (Chile), 22-24 Mar 1994). 
Order Number DE94011679. Source: OSTI; NTIS; GPO Dep. 

An overview is provided for veterinary care of urogenital tumors 
in companion animals, especially the dog. Neoplasms discussed 
include tumors of the kidney, urinary bladder, prostate, testis, 
ovary, vagina, vulva and the canine transmissible venereal tumor. 
Topics addressed include description, diagnosis and treatment. 


19805 (PNL-SA-23734) Complications of anticancer 
chemotherapy. Weller, R.E. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1994. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9403108-5: Post-graduate course in veterinary oncology, 
Santiago (Chile), 22-24 Mar 1994). Order Number DE94011678. 
Source: OSTI; NTIS; GPO Dep. 

Treatment of companion animals suffering neoplasms with 
chemotherapy is described. Side effects are described serially with 
associated agents identified. 


19806 (PNL-SA-23750) intrathoracic neoplasms in the dog 
and cat. Weller, R.E. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9403108-1: Post-graduate course in veterinary oncology, Santiago 
(Chile), 22-24 Mar 1994). Order Number DE94010707. Source: 
OSTI; NTIS; GPO Dep. 

Very little is known regarding the epidemiology, etiology, and 
mechanisms of spontaneous intrathoracic neoplasia in companion 
animals. Much of what we know or suspect about thoracic neopla- 
sia in animals has been extrapolated from experimentally-induced 
neoplasms. Most studies of thoracic neoplasia have focused on the 
pathology of primary and metastatic neoplasms of the lung with lit- 
tle attention given to diagnostic and therapeutic considerations. 
Although the cited incidence rate for primary respiratory tract neo- 
plasia is low, 8.5 cases per 100,000 dogs and 5.5 cases per 
100,000 cats, intrathoracic masses often attract attention out of 
proportion to their actual importance since they are often readily vi- 
sualized on routine thoracic radiographs. 
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19807 (STUK-YTO-TR-65) Model for transfer of cesium 
and strontium to domestic animal products as a consequence 
of accidental deposition on ground. Suolanen, V. (Technical Re- 
search Centre of Finland, Espoo (Finland). Nuclear Engineering 
Lab.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Feb 1994. 30p. (In Finnish). Order Number 
DE94624374. Source: OSTI; NTIS; INIS. 

In the study the contamination of domestic animal products (milk, 
beef, pork) and grain is predicted applying a compartment model 
approach to simulate the dynamic behaviour of radionuclides in the 
biosphere after an accidental atmospheric deposition. Further, the 
radionuclide intakes into human body by consumption of the con- 
taminated domestic animal products and the arising internal doses, 
are studied. The contamination of domestic animal products and 
grain are predicted by considering three representative deposition 
cases. The considered deposition timepoints are: spring (1st of 
May), summer (1st of July) and autumn (1st of September). The 
nuclides considered are '*’Cs, '4Cs and ®Sr. (18 refs., 14 figs., 
8 tabs.). 


19808 (UCRL-ID-115638, pp. 102-124) Examining the use 
of an existing western coniferous forest growth and succes- 
sion mode! in elevated CO. scenarios. Surano, K.A. (Lawrence 
Livermore National Lab., CA (United States)); Tate, P.J.; Kercher, 
J.R.; Shinn, J.H.; Houpis, J.L.J. Lawrence Livermore National Lab., 
CA (United States). Oct 1993. In Effects of long-term elevated at- 
mospheric CO2 concentrations on Pinus ponderosa: Response of 
vegetation to carbon dioxide. 140p. Order Number DE94008832. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Atmospheric carbon dioxide (CO) concentrations are continuing 
to rise and will double during the next century. All species of plants 
will be affected by these increases, but differential species re- 
sponses are likely. Changes in plant community and ecosystems 
may therefore result. Very little information is available regarding 
the responses of plant communities and ecosystems to elevated 
CO,. Simulation modelling may give insight into critical data needs 
so future research can be directed. Existing models may provide a 
starting point for simulation research. While accurate predictions 
using these models are impossible because of the assumptions 
that must be made in the simulations, the modelling exercises may 
serve useful purposes. An existing forest simulation model, SILVA 
was adapted to run under elevated atmospheric CO. scenarios us- 
ing differential species responses. A sensitivity analysis performed 
on the CO, response variable indicated that SILVA was moderately 
sensitive to CO2. Two types of scenarios were run, one with CO 
remaining constant, and the other with COz increasing at 1 uwLL— 
per year. Both positive and negative growth responses were incor- 
porated into the scenarios. 
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Refer also to citation(s) 19315 
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Refer also to citation(s) 17946, 18149, 18192, 18197, 18281, 
18299, 18743, 18873, 19233, 19398, 19534, 19563, 19579, 19661, 
19663, 19701, 19708, 19709, 19712, 19717, 19718, 19719, 20595 


19809 (AECL-10578/A, pp. 133-155) Fetal doses trom 
plutonium-239 and polonium-210. Harrison, J.D. (National Radio- 
logical Protection Board, Chilton (United Kingdom)); Morgan, A.; 
Stather, J.W. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jun 1992. 185p. (CONF- 
9106459-: Fetal Dosimetry Workshop, Chalk River (Canada), 
25-26 Jun 1991). In Proceedings of the Fetal Dosimetry Workshop 
held in Chalk River, ON (Canada), 25-26 June 1991. Order Num- 
ber DE94622280. Source: OSTI; NTIS (US Sales Only); INIS. 

The transfer of 2°°Pu and *1°Po from the maternal circulation to 
the developing embryo and fetus was studied in rodents. In utero 
doses to haemopoietic tissue have been calculated taking account 
of transfer to the blastocyst/egg cylinder, yolk sac, liver and bone 





marrow. From animal data, the concentration ratios relative to ma- 
ternal liver for these tissues were taken to be 0.1, 2, 0.01 and 
0.02, respectively for 29°Pu; and 1, 2, 0.1 and 0.1, respectively, for 
210Po, These concentration ratios were applied to periods of hu- 
man gestation of 0-2.5 weeks, 2.5-6 weeks, 6-12 weeks and 12-38 
weeks, and used to calculate fetal tissue doses for chronic mater- 
nai intake by ingestion of 1 kBq 7°°Pu or 2 kBq 2!°Po in the year 
of pregnancy (1 ALI for a member of the public). On this basis, the 
total in utero dose to haemopoietic tissue was about 1 uSv from 
239Pu and 60 uSv from 2!°Po compared with red bone marrow 
doses to the mother in the year of 19 Sv from 2®Pu and 160 uSv 
from?'°Po. The yolk sac and bone marrow dominated in utero 
doses from both nuclides. For 7°°Pu, because of its iong half life, 
an important consideration was activity present in the offspring at 
birth and committed dose equivalents to red bone marrow in the 
child and mother. The total dose to haemopoietic tissue in the off- 
spring to age 70 years, including in utero doses, was calculated as 
13 pSv compared with a maternal dose to red bone marrow of 
1400 uSv. For both isotopes the risk of leukaemia in the year of 
pregnancy was estimated to be of the same order for mother and 
fetus. For 25°Pu, the overall risk to 70 years of age was two orders 
of magnitude higher for the mother than her offspring. For 2°°Pu, 
an acute intake of 1 kBq by ingestion during the period of yolk sac 
haemopoiesis would result in the highest in utero dose, estimated 
at about 20 yuSv. 


19810 (ANL/BIM/PP-—71827) Cellular oncogene expression 
following exposure of mice to +-rays. Anderson, A.; Woloschak, 
G.E. Argonne National Lab., IL (United States). 12 Jun 1991. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94011493. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We examined the effects of total body exposure of BCF1 mice to 
y-rays (300 cGy) in modulating expression of cellular oncogenes in 
both gut and liver tissues. We selected specific cellular oncogenes 
(c-fos, c-myc, c-src, and c-H-ras), based on their normal expres- 
sion in liver and gut tissues from untreated mice. As early as 5 
min. following whole body exposure of BCF1 mice to +-rays we de- 
tected induction of mRNA specific for c-src and c-H-ras in both 
liver and gut tissues. c-fos RNA was slightly decreased in accumu- 
lation in gut but was unaffected in liver tissue from irradiated mice 
relative to untreated controls. c-myc mRNA accumulation was unaf- 
fected in all tissues examined. These experiments document that 
modulation of cellular oncogene expression can occur as an early 
event in tissues following irradiation and suggest that this modula- 
tion may play a role in radiation-induced carcinogenesis. 


19811 (ANLU/BIM/PP-—73350) Metaphase chromosome and 
nucleoid differences between CHO-K1 and its radiosensitive 
derivative xrs-5. Schwartz, J.L. (Argonne National Lab., IL (United 
States)); Cowan, J.M.; Moan, E.; Sedita, B.A.; Stephens, J. 
Argonne National Lab., IL (United States). May 1992. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ; FG02-86ER60408. Order Number 
DE94011494. Source: OSTI; NTIS; INIS; GPO Dep. 

The Chinese hamster ovary (CHO) cell line xrs-5 is a radiation- 
sensitive mutant isolated from CHO-K1 cells. The radiation 
sensitivity is associated with a defect in DNA double-strand break 
rejoining. Chromatin structure also appears altered in xrs-5 cells 
compared to the parental CHO-K1 cells. Metaphase chromosomes 
from xrs-5 are more condensed in appearance than CHO-K1 chro- 
mosomes. The overcondensed look is not the result of colcemid 
sensitivity. Electron microscopy studies suggest that xrs-5 
metaphase chromosomes have larger loops of chromatin extending 
out from the chromosome core. There are also differences be- 
tween CHO-K1 and xrs-5 cells in the size and fluorescence pattern 
of ethidium bromide-stained nucleoid preparations. These results 
suggest that there is a fundamental difference between CHO-K1 
and xrs-5 in either the organization of the supercoiled loops of 
DNA attached to the nuclear matrix or in the nature of the proteins 
that attach the DNA to the matrix. These alterations in chromo- 
some structure may underlie, in part, the radiation sensitivity of 
xrs-5 cells. 
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19812 (ANL/BIM/PP-—76541) 9-6-arabinofuranosyladenine 
preferentially sensitizes radioresistant squamous cell carci- 
noma cell lines to x-rays. Heaton, D. (Rush Univ. Medical Center, 
Chicago, IL (United States). Therapeutic Radiology); Mustafi, R.; 
Schwartz, J.L. Argonne National Lab., IL (United States); Chicago 
Univ., IL (United States). Dept. of Radiation and Cellular Oncology. 
Jun 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States);National Cancer Inst., Bethesda, MD (United States). DOE 
Contract W-31109-ENG-38 ; FG02-88ER60661. CA 42596. Order 
Number DE94011510. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of 9-G-arabinofuranosyladenine (ara-A) on sensitivity 
to the deleterious effects of x-rays was studied in six squamous 
cell carcinoma cell lines. Three lines were relatively radioresistant, 
having Do values of 2.31 to 2.89 Gy, and the other three lines 
were relatively radiosensitive, having Dy values of between 1.07 
and 1.45 Gy. Ara-A (50 or 500 uM) was added to cultures 30 min 
prior to irradiation and removed 30 min after irradiation, and sensi- 
tivity was measured in terms of cell survival. The radiosensitizing 
effect of ara-A was very dependent on the inherent radiosensitivity 
of the tumor cell line. Fifty micromolar concentrations of ara-A sen- 
sitized only the two most radioresistant lines, SCC-12B.2 and 
JSQ-3. Five hundred micromolar concentrations of ara-A sensitized 
the more sensitive cell lines, SQ-20B and SQ-9G, but failed to 
have any effect on the radiation response of the two most sensitive 
cell lines, SQ-38 and SCC-61. Concentrations of ara-A as low as 
10 uM were equally efficient in inhibiting DNA synthesis in all six 
cell lines. These results suggest that the target for the radiosensi- 
tizing effect of ara-A is probably related to the factor controlling the 
inherent radiosensitivity of human tumor cells. Therefore, ara-A 
might be useful in overcoming radiation resistance in vivo. 


19813 (ANL/BIM/PP-77646) PCR detection of retinoblas- 
toma gene deletions in _ radiation-induced mouse lung 
adenocarcinomas. Churchill, M.E.; Gemmell, M.A.; Woloschak, 
G.E. Argonne National Lab., IL (United States). [1994]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94011425. Source: OSTI; 
NTIS; INIS; GPO Dep. 

From 1971-1986, Argonne National Laboratory conducted a se- 
ries of large-scale studies of tumor incidence in 40,000 BCF, mice 
irradiated with ©°Co +-rays or JANUS fission-spectrum neutrons. 
Polymerase chain reaction (PCR) technique was used to detect 
deletions in the mouse retinoblastoma (mRb) gene. Six mRb gene 
exon fragments were amplified in a 40-cycle, 3-temperature PCR 
protocol. Absence of any of these fragments on a Southern blot in- 
dicated a deletion of that portion of the mRb gene. Tumors chosen 
for analysis were lung adenocarcinomas that were judged to be the 
cause of death in post-mortem analyses. Spontaneous tumors as 
well as those from irradiated mice were analyzed for mRb dele- 
tions. In all normal mouse tissues studies all six mRb exon 
fragments were present on Southern blots. Tumors in six neutron- 
irradiated mice also had no mRb deletions. However, 1 of 6 tumors 
from +-irradiated mice and 6 of 18 spontaneous tumors from unir- 
radiated mice showed a deletion in one or both mRb alleles. All 
deletions detected were in the 5’ region of the mRb gene. 


19814 (ANL/BIM/PP-—78237) Modulation of expression of 
genes encoding nuclear proteins following exposure to 
JANUS neutrons or +-rays. Woloschak, G.E. (Loyola Univ. Medi- 
cal Center, Maywood, IL (United States)); Chang-Liu, Chin-Mei. 
Argonne National Lab., IL (United States). [1994]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94011487. Source: OSTI; NTIS; 
GPO Dep. 

Previous work has shown that exposure of cells to ionizing radia- 
tions causes modulation of a variety of genes, including those 
encoding c-fos, interleukin-1, tumor necrosis factor, and cytoskele- 
tal elements. The experiments reported herein were designed to 
examine the effects of either JANUS neutron or +-ray exposure on 
expression of genes encoding nucleus-associated proteins (H4- 
histone, c-jun, c-myc, Rb, and p53). Cycling Syrian hamster 
embryo cells were irradiated with varying doses and dose rates of 
either JANUS fission-spectrum neutrons or +-rays; after incubation 
of the cell cultures for 1 h following radiation exposure, MRNA was 
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harvested and analyzed by Northern blot. Results revealed induc- 
tion of transcripts for c-jun, H4-histone, and (to a lesser extent) Rb 
following y-ray but not following neutron exposure. Expression of 
p53 and c-myc genes was unaffected by radiation exposure. Radi- 
ations at different doses and dose rates were compared for each 
of the genes studied. 


19815 (ANL/BIM/PP-78625) Expression of cytoskeletal and 
matrix genes following exposure to ionizing radiation: Dose- 
rate effects and protein synthesis requirements. Woloschak, 
G.E. (Argonne National Lab., IL (United States)); Felcher, P.; 
Chang-Liu, Chin-Mei. Argonne National Lab., IL (United States). 
[1994]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94011500. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments were designed to examine the effects Of radiation 
dose-rate and of the protein synthesis inhibitor cycloheximide on 
expression of cytoskeletal elements (+- and G-actin and a-tubulin) 
and matrix elements (fibronectin) in Syrian hamster embryo cells. 
Past work from our laboratory had already demonstrated optimum 
time points and doses for examination of radiation effects on accu- 
mulation of specific transcripts. Our results here demonstrated little 
effect of dose-rate for JANUS fission spectrum neutrons when 
comparing expression of either a-tubulin or fibronectin genes. Past 
work had already documented similar results for expression of 
actin transcripts. Effects of cycloheximide revealed that cyclohex- 
imide repressed accumulation of a-tubulin following exposure to 
high dose-rate neutrons or -y rays; this did not occur following 
similar low dose-rate exposure. (2) Cycloheximide did not affect ac- 
cumulation of MRNA for actin genes; and that cycloheximide 
abrogated the moderate induction of fibronectin-mRNA which oc- 
curred following exposure to + rays and high dose-rate neutrons. 
These results suggest a role for labile proteins in the maintenance 
of a-tubulin and fibronectin MRNA accumulation following exposure 
to ionizing radiation. in addition, they suggest that the cellular/ 
molecular response to low dose-rate neutrons may be different 
from the response to high dose-rate neutrons. 


19816 (ANL/CMB/SUMM-82561) UVA and visible light pho- 
tons produce frank strand breaks in human P3 cell DNA as 
well as a new class of alkali-labile lesion. Peak, M.J.; Peak, 
J.G. Argonne National Lab., IL (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9405134—1: Ozone, sun, cancer sympo- 
sium, Paris (France), 17-20 May 1994). Order Number 
DE94010745. Source: OSTI; NTIS; GPO Dep. 

Human P3 epithelioid cells were exposed to UVA (290-400 nm), 
as well as to blue and green photons in the 400-520 mm region of 
the spectrum, and the production of strand breaks in their DNA 
was measured by using elution. After exposure to blue photons the 
profiles were convex (downturning), shown to be due to the induc- 
tion of a mixture of frank single-strand DNA breaks (SSB) plus 
rapidly developing alkali-iabile sites (ALS). as well as latent breaks 
that develop during the first 6 h of the elution, termed slowly devel- 
oping alkali-labile sites (SDALS). A significant proportion of the 
lesions produced by P3 cells by blue light photons are SDALS, 
whereas green light photons at 520 nm and UVA photons at 365 
nm produce no SDALS and the elution profiles are exponential. 
This is also the case for Chinese hamster ovary cells exposed to 
405 nm, evidence that a unique chromophore in P3 cells that ab- 
sorbs strongly in the blue region leads to the formation of SDALS. 
The similarity in induction of SDALS at 460 and 405 nm is evi- 
dence that the chromophore is not a porphyrin, because these 
compounds have sharp absorption maxima in the lower 400 nm re- 
gion. The chemical nature of these lesions as well as the cellular 
responses to them remain enigmatic. 


19817 (ANU/EA/CP-81474) RESRAD: A computer code for 
evaluating radioactively contaminated sites. Yu, C. (and others); 
Zielen, A.J.; Cheng, J.J. Argonne National Lab., IL (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9311157—1: Risk 
assessment mode! review workshop, Washington, DC (United 
States), 30 Nov - 1 dec 1993). Order Number DE94005121. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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This document briefly describes the uses of the RESRAD com- 
puter code in calculating site-specific residual radioactive material 
guidelines and radiation dose-risk to an on-site individual (worker 
or resident) at a radioactively contaminated site. The adoption by 
the DOE in order 5400.5, pathway analysis methods, computer re- 
quirements, data display, the inclusion of chemical contaminants, 
benchmarking efforts, and supplemental information sources are all 
described. (GHH) 


19818 (ANL/ER/CP-80985) Survival times of pre-1950 US 
women radium dial workers. Stehney, A.F. Argonne National 
Lab., IL (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940437—2: International seminar on health effects of ra- 
dium and thorium, Heidelberg (Germany), 18-22 Apr 1994). Order 
Number DE94010437. Source: OSTI; NTIS; INIS; GPO Dep. 
Survival times of US women radium dial workers to the end of 
1989 were examined by life table methods. Included were 1301 
women rust employed before 1930 and 1242 first employed in 
1930-1949. Expected numbers of deaths were estimated from age- 
and time-specific death rates for US white females. In the early 
group, 85 deaths from the well-known radium-induced cancers - 
bone sarcomas and head carcinomas - were observed, but only 
724 deaths from aH other causes were observed vs 755 expected. 
Life shortening (+S.E.) of 1.8 +0.5 y compared to the general 
population of US white females was calculated from the time distri- 
bution of all deaths in the pre-1930 group. In the 1930-1949 group, 
350 deaths were observed vs 343 expected and no bone sarcomas 
or head carcinomas occurred. Among women who survived at least 
2 y after rust measurement of body radium, a significant excess of 
observed vs expected deaths was found only for radium intakes 
greater than 1.85 MBq of °2°Ra + 228Ra, and no trend of deaths or 
reduction of life expectancy was found with length of employment. 


19819 (ANL/ER/CP-81045) Tumorigenesis in the U.S. ra- 
dium luminizers: How unsafe was this occupation?. Thomas, 
R.G. Argonne National Lab., IL (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940437-3: International seminar on 
health effects of radium and thorium, Heidelberg (Germany), 18-22 
Apr 1994). Order Number DE94010444. Source: OSTI; NTIS; GPO 
Dep. 

Dose-response data are presented from the U.S. female workers 
who were exposed to radium through the painting of luminous dials 
and who subsequently had their skeletal burdens measured by 
whole-body counting and radon breath analyses. Lognormal data 
analyses were done for radium-induced bone sarcomas and head 
carcinomas after the populations of the respective doses were first 
determined to be lognormally distributed. The calculated geometric 
mean and standard deviation for each dose population were used 
to construct lognormal distributions that subsequently could be 
used for intercomparisons. To date, a total of 1,391 female luminiz- 
ers with average estimated skeletal doses below 10 Gy have not 
shown bone sarcomas or head carcinomas. A primary purpose of 
this paper is to support the case that °2-228Ra is one of the ra- 
dionuclide sources that exemplify in humans a ‘threshold” dose or a 
dose below which there should be little concern for tumorigenesis. 


19820 (ANL/ER/CP-81061) Dose-response relationships for 
female radium dial workers: A new look. Rowland, R.E. Ar- 
gonne National Lab., IL (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940437—4: International seminar on health effects 
of radium and thorium, Heidelberg (Germany), 18-22 Apr 1994). 
Order Number DE94011506. Source: OSTI; NTIS; INIS; GPO Dep. 

The values of initial systemic intake and of skeletal dose for all 
of the U.S. radium cases have recently been revised. This revision 
was required following the demonstrations by Rundo and by Keane 
that humans who were exposed to radium as adults lost radium at 
a rate that depended on the quantity of radium originally deposited 
within their bodies. These new values have been used to define 
new dose-response relationships for both the bone sarcomas and 
the carcinomas arising in the paranasal sinuses and mastoid air 
cells induced by internally deposited radium. The population exam- 
ined was employed in the U.S. dial painting industry prior to 1950 
and consisted of 1530 female dial workers for whom radium body 





burden measurements were available. By the end of 1990, 46 
cases of bone sarcomas and 19 cases of head carcinomas had 
been diagnosed in this cohort. The head carcinoma incidence can 
be adequately fitted by a simple linear function, as was found in 
previous analyses. The bone sarcoma cases were previously fitted 
by a dose-squared-exponential function. With the revised values of 
systemic intake, the sarcoma results could not be satisfactorily fit- 
ted with this expression. When the exponent on D was increased 
to larger values, excellent fits were obtained. 


19821 (ANL/ER/CP-81143) Prevalence of technical 
mesothorium in self-luminous compounds used by New Jersey 
radium dial workers. Keane, A.T.; Holtzmann, R.B.; Rundo, J. Ar- 
gonne National Lab., IL (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940437—1: International seminar on health effects 
of radium and thorium, Heidelberg (Germany), 18-22 Apr 1994). 
Order Number DE94010439. Source: OSTI; NTIS; INIS; GPO Dep. 

Forty-five sealed glass ampoules containing samples of radium 
dial paint prepared by the US Radium Corporation (USRC) and 
used by New Jersey dial workers in the period 1915-1928, were 
analyzed for radium-226 and radium-228 activity by high-resolution 
gamma-ray spectrometry. Radium-228 was found to be the domi- 
nant activating agent at the probable time of use in most of the 
sampled paints in which the ratio of radium-228 to radium-226 ac- 
tivity was determinable, the calculated radium-228 to radium-226 
activity ratio in 1920 in these ranging from 7.2 to 10 (median 8.4), 
indicating that radium element chemically separated from commer- 
cialthorium ores (technical mesothorium) was used as the activator. 
Published isotopic activity ratios in USRC dial-paint samples that 
were appreciably in excess of those we found are shown invariably 
to be due to errors in calculation. Our results and information in the 
early literature suggested the hypothesis that dial paints used at 
USRC before July 1919 were activated with isotopically pure 
radium-226 whereas compounds used thereafter until the year 
1925 were activated with technical mesothorium- Isotopic activity 
ratios predicted by the hypothesis compared well with median ra- 
tios observed in two groups of former workers. We conclude that 
inaccuracies in dates of hire and termination at USRC might well 
be the principal source of uncertainty in estimates of skeletal dose 
for former workers in whom the isetopic activity ratio has not been 
measured. 


19822 (BfS-ISH-161/93) Thorium, and the problems posed 
for incorporation monitoring. Applications, measurements, 
evaluation and interpretation. Dalheimer, A. (ed.) (Bundesamt 
fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhy- 
giene); Henrichs, K. (ed.). Bundesamt fuer Strahlenschutz, 
Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 1993. 
176p. (In German). (CONF-9210459—: Seminar: Thorium, and the 
problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The natural element thorium is widespread due to its technical 
application. The extremely low annual limits of intakes (ALI- 
inhalation) laid down in the Radiation Protection Ordinance, the 
amended version of the related guidelines, and the draft basic stan- 
dards of radiation protection from the European Communities make 
very high requirements on the monitoring of occupationally exposed 
workers. The detection of thorium within the body or excretions is 
extremely difficult and time-consuming. Additional problems are 
caused by lacking information on the biokinetics of thorium and its 
decay products. The new draft guidelines regarding the monitoring 
of incorporations were discussed during the seminar with ragard to 
the detection methods, the biokinetics of thorium and its decay 
products, and the estimate of exposures. The present report gives 
a summary of the discussions adn defines the need of research. 
The twelve papers and two annexes to the proceedings have been 
prepared for separate retrieval from the database. (orig/HP) 


19823 (BfS-ISH-161/93, pp. 19-28) Thorium in lamp tech- 
nology. Weinmueller, K. (Osram GmbH, Zentraler Umwelt- und 
Strahlenschutz, Muenchen (Germany)). Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 
1993. (In German). (CONF-9210459-—: Seminar: Thorium, and the 
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problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). In Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 
interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Since 1892 the natural radionuclide thorium has been applied in 
form of thoriated incandescent mantles for gas lighting. But also for 
a series of modern electrical discharge lamps the application of 
electrode-systems containing thorium is still today an international 
standard of technique. inspite of intensive research - in considera- 
tion of radiation protection - it has neither been possible to find a 
suitable substitution for thorium nor to abandon it totally while 
maintaining present product quality. Thus, handling this material, 
we further will have to pay attention to a high standard in protect- 
ing our employees and the environment. (orig.) 


19824 (BfS-ISH—161/93, pp. 29-40) Requirement and perfor- 
mance of thorium incorparation monitoring. Beyer, D. 
(Forschungszentrum Juelich GmbH (Germany). Abt. Sicherheit und 
Strahlenschutz). Bundesamt fuer Strahlenschutz, Neuherberg (Ger- 
many). Inst. fuer Strahlenhygiene. Sep 1993. (in German). 
(CONF-9210459—: Seminar: Thorium, and the problems posed for 
incorporation monitoring - applications, measurements, evaluation 
and interpretation, Scheyern (Germany), 12-13 Oct 1992). In 
Thorium, and the problems posed for incorporation monitoring. Ap- 
plications, measurements, evaluation and interpretation. 176p. 
Order Number DE94769179. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Even the handling of less than 100 mg of thorium may require 
incorporation monitoring according to the criteria of a draft guide- 
line by the Professional Association for Radiation Protection 
concerning physical radiation protection controls for internal expo- 
sure (Richtlinie 1992). Individual monitoring procedures otherwise 
preferred for incorporation monitoring are not suitable for routine 
monitoring for thorium and not optimal for special monitoring. The 
suitability of individual monitoring procedures is essentially limited 
by the influence of thorium taken up naturally. This becomes par- 
ticularly evident in stool monitoring and urine monitoring involving 
the detection of thorium via neutron activation. In the case of urine 
measurements by alpha spectrometry and for whole-body mea- 
surements, thorium taken up naturally has no effect since the 
detection limits are still too high. However, improvements up to the 
region of natural detection limits would merely benefit special moni- 
toring for both procedures. The prospects for monitoring exhaled 
air are encouraging. If the detection limits were lower than as- 
sumed here by a factor of just 5, this procedure could also be 
considered for routine monitoring. At present, routine monitoring for 
thorium required according to the draft guideline can only be 
implemented by monitoring the room air at the workplace. This pro- 
cedure is suitable from the aspect of measurement technology, but 
there is still controversy about its representativeness, particularly 
since controls by individual monitoring are hardly possible. (orig.) 


19825 (BfS-ISH—-161/93, pp. 41-50) In vivo measuring tech- 
niques. Doerfel, H. (Kernforschungszentrum Karlsruhe GmbH 
(Germany). Hauptabteilung Sicherheit). Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 
1993. (in German). (CONF-9210459—: Seminar: Thorium, and the 
problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). in Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 
interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Incorporation of Thorium in principle can be detected by in vivo 
measurement of Thorium daughters Ac-228 and TI-208. When us- 
ing two or four large Nal(Tl) scintillation detectors, about 10 Bq 
TI-208 in the lungs or about 27 Bq TI-208 in the whole body can 
be detected within a 50 min counting time. When using four HPGe 
detectors with 30% relative efficiency, about 23 Bq Ac-228 in the 
lungs or about 70 Bq Ac-228 in the whole body can be estimated 
in the same counting time. With higher financial investment and 
longer counting, however, a lower detection limit of about 10 Bq for 
both Tl-208 and Ac-228 in the whole body could be achievable (i.e. 
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90 min counting with eight 10°x5” Nal(Tl) scintillation detectors or 
16 HPGe detectors with 100% relative efficiency, respectively). As- 
suming radiological equilibrium, single intakes by inhalation of 
Th-232 in the order of the annual limit can be detected within 
about five days (retention class W) or within half a year (retention 
class Y) after intake. Chronic intakes of Th-232 in the order of the 
limit in principle can be detected about two years (class Y) of five 
years (class W) after beginning of intake when using all technical 
possibilities. This requires, however, more detailed information 
about the long term changes of the Tl-208/Th-232 or Ac-228/Th- 
232 activity ratios in the body. (orig.) 


19826 (BfS-ISH-161/93, pp. 51-64) In vitro studies. Riedel, 
W. (Klinikum Steglitz, Freie Univ. Berlin (Germany)). Bundesamt 
fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhy- 
giene. Sep 1993. (In German). (CONF-9210459-: Seminar: 
Thorium, and the problems posed for incorporation monitoring - ap- 
plications, measurements, evaluation and interpretation, Scheyern 
(Germany), 12-13 Oct 1992). In Thorium, and the problems posed 
for incorporation monitoring. Applications, measurements, evalua- 
tion and interpretation. 176p. Order Number DE94769179. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analysis of 24-h urinary and faecal excreta samples come into 
consideration as individual methods of incorporation monitoring of 
Thorium. Excretion alaysis is carried out in the steps wet or dry 
ash, chemical separation of inorganic components, sample prepa- 
ration and measurements. As an initial unspecific separation step 
the Thorium is coprecipitated with an inorganic coprecipitant from a 
resolution of the ashed samples. The selective separation of Tho- 
rium may be accomplished by anion exchange chromatography on 
strong basic exchange resin or solvent extraction as usually used 
techniques. The alpha ray spectrometry by use of a surface barrier 
semiconductor detector is established as the standard routine mea- 
surement technique. Lower limits of detection below 1 mBq may be 
conveniently achieved. The counting samples are usually prepared 
by electrodeposition of Thorium on stainless steel plates. The +- 
spectrometry following neutron activation of Th-232 by means of 
reactor neutrons makes feasible a lower limit of detection below 
the naturally daily excretion of Thorium in urine in order of magni- 
tude of some tens of mikroBq per day. After several years chronic 
inhalation urinary excretion analysis utilizing meutron activation 
yields the unique individual routine monitoring method. This proce- 
dure is able to fulfil the requirements of the "guiding principle for 
health physics control” recognizing an intake as high as an investi- 
gation level. Faecal measurements do not render to a suitable 
method in routine monitoring by reason of the important and fluctu- 
ating naturally excretion of Thorium. (orig.) 


19827 (BfS-ISH-161/93, pp. 65-75) Exhalation analysis as a 
method of monitoring the incorporation of thorium. Scheler, R. 
(Bundesamt fuer Strahlenschuz, Aussenstelle Berlin (Germany)); 
Dettmann, K. Bundesamt fuer Strahlenschutz, Neuherberg (Ger- 
many). Inst. fuer Strahlenhygiene. Sep 1993. (In German). 
(CONF-9210459-: Seminar: Thorium, and the problems posed for 
incorporation monitoring - applications, measurements, evaluation 
and interpretation, Scheyern (Germany), 12-13 Oct 1992). In 
Thorium, and the problems posed for incorporation monitoring. Ap- 
plications, measurements, evaluation and interpretation. 176p. 
Order Number DE94769179. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The measurement techniques of whole body counting and analy- 
sis of excretion are little suited for the routine monitoring of 
Thorium body activity. From published data the suitability of exha- 
lation analysis was examined. By using the most sensitiv 
Thoronmonitors it is possible to determine approximately 1 mBa/I 
Rn-220 in breath of humans. The relationship between exhaled Rn- 
220 and the Th-232 activity deposited in liver and spleen of 
Thorotrast patients was about 2-3 mBq/I Rn-220 per Bq Th-232. 
Corresponding to this data by exhalation analysis the estimation of 
0.5 to 1 Bq Th-232 body burden (equivalent to 30% annual limit for 
intake of Th-232) is practicable. (orig.) 


19828 (BfS-ISH-161/93, pp. 76-84) Monitoring of actinides 
in room air, thorium in particular. Dilger, H. (Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Hauptabteilung Sicherheit). 
Bundesamt fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer 
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Strahlenhygiene. Sep 1993. (in German). (CONF-9210459-: Semi- 
nar: Thorium, and the problems posed for incorporation monitoring 
- applications, measurements, evaluation and interpretation, Schey- 
ern (Germany), 12-13 Oct 1992). In Thorium, and the problems 
posed for incorporation monitoring. Applications, measurements, 
evaluation and interpretation. 176p. Order Number DE94769179. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Body and excretion measurements as used in actinide incorpora- 
tion monitoring are not sufficiently sensitive for detection of the 3% 
fractions of the annual limit of activity intake required by the rele- 
vant guideline. The only method fulfilling the said criterion consists 
in the measurement of the activity concentration in the respiratory 
air using fixed air dust collectors. The Th-232 reference value of 4 
x 10-* Ba/m® according to the guideline requires that at least 750 
m® must pass through the collector which is equivalent to several 
days of sampling time. A method is proposed which allows to ex- 
amine whether the ventilation conditions are homogeneous and to 
select a representative measurement point in a room. Besides, it is 
described how the daily activity intake is estimated on the basis of 
measurements of the room air. (orig.) 


19829 (BfS-ISH—161/93, pp. 85-88) Incorporation monitoring 
for thorium: principles and methods of interpreting monitoring 
data. Henrichs, K. (Siemens AG, Muenchen (Germany)). Bunde- 
samt fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene. Sep 1993. (in German). (CONF-9210459-: Semi- 
nar: Thorium, and the problems posed for incorporation monitoring 
- applications, measurements, evaluation and interpretation, Schey- 
ern (Germany), 12-13 Oct 1992). In Thorium, and the problems 
posed for incorporation monitoring. Applications, measurements, 
evaluation and interpretation. 176p. Order Number DE94769179. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is the purpose of this contribution to present methods for the 
interpretation of monitoring data by means of practical examples. 
As the aim of this seminar is the identification of deficiencies and 
research needs, it is also tried to summarize the information which 
is needed for the calculation of intakes and doses. (orig.) 


19830 (BfS-ISH-161/93, pp. 89-98) Biokinetics and dosime- 
try models for thorium. Nosske, D. (Bundesamt fuer 
Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene). 
Bundesamt fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene. Sep 1993. (In German). (CONF-9210459-: Semi- 
nar: Thorium, and the problems posed for incorporation monitoring 
- applications, measurements, evaluation and interpretation, Schey- 
ern (Germany), 12-13 Oct 1992). In Thorium, and the problems 
posed for incorporation monitoring. Applications, measurements, 
evaluation and interpretation. 176p. Order Number DE94769179. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The development of biokinetic and dosimetric models and their 
influence on annual limits on intake and exemption levels is pre- 
sented by means of the radionuclides Th-228 and Th-232. (orig.) 


19831 (BfS-ISH—161/93, pp. 99-109) Results of the German 
Thorotrast Study. Wesch, H. (Deutsches Krebsforschungszen- 
trum, Heidelberg (Germany)); Kaick, G. van; Luehrs, H.; 
Liebermann, D.; Kaul, A. Bundesamt fuer Strahlenschutz, Neuher- 
berg (Germany). Inst. fuer Strahlenhygiene. Sep 1993. (in 
German). (CONF-9210459—: Seminar: Thorium, and the problems 
posed for incorporation monitoring - applications, measurements, 
evaluation and interpretation, Scheyem (Germany), 12-13 Oct 
1992). In Thorium, and the problems posed for incorporation moni- 
toring. Applications, measurements, evaluation and interpretation. 
176p. Order Number DE94769179. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Thorotrast consisted of 25% collidal solution of thorium dioxide. 
The predominant form of application was intra-arterial injection. 
About 97% of the injected contrast medium is retained by the or- 
gans of the reticulo-endothelial system: liver 59%; spleen 29%; 
bone marrow 9%. An injection of 25 ml Thorotrast in a 70 kg per- 
son causes the following absorbed dose rates: liver 250 mGy/yr; 
spleen 700 mGy/yr; bone marrow 90 mGy/yr. The German Thoro- 
trast study was started in 1968. It comprises 2.326 Thorotrast 
patients and 1.890 contemporary matched patients in the control 
group. At the beginning of the study 899 Thorotrast patients and 





662 patients of the control group were alive and have been exam- 
ined every 2 years. The evaluation of the causes of death 
demonstrates a statistically significant excess rate of malignant 
liver tumors, of myeloid leukaemias, of liver cirrhosis and of bone 
marrow failures. The analysis of the age at death shows a signifi- 
cant loss of life time as a function of dose rate. The results of 
animal experiments demonstrate that the tumor incidence is depen- 
dent on the radiation and not on the colloid itself. (orig.) 


19832 (BFS-ISH—161/93, pp. 110-114) Demand for further re- 
search to improve the detection of thorium for incorporation 
monitoring. Koenig, K. (Bundesamt fuer Strahlenschutz, Neuher- 
berg (Germany). Inst. fuer Strahlenhygiene); Schieferdecker, H. 
Bundesamt fuer Strahienschutz, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene. Sep 1993. (In German). (CONF-9210459-: Semi- 
nar: Thorium, and the problems posed for incorporation monitoring 
- applications, measurements, evaluation and interpretation, Schey- 
ern (Germany), 12-13 Oct 1992). In Thorium, and the problems 
posed for incorporation monitoring. Applications, measurements, 
evaluation and interpretation. 176p. Order Number DE94769179. 
Source: OSTI; NTIS (US Sales Only); INIS. 

With regard to improvement of the monitoring of thorium incorpo- 
rations, there is a considerable need for research into detection 
methods. The methods of detection applied today require analysis 
of the correlation between measured exhalation air concentration 
and effective body content. Furthermore, it is necessary to survey 
the excretion samples of thorium incorporated from natural sources 
in order to evaluate the measurement results. Additionally it would 
be desirable to establish a thorium register in order to check bioki- 
netic data. (orig.) 


19833 (BfS-ISH-161/93, pp. 115-117) Demand for further re- 
search to improve the interpretation of measured data for 
thorium incorporation monitoring. Dehos, R. (Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany)); Henrichs, K. Bundesamt fuer Strahlen- 


schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 
1993. (in German). (CONF-9210459—: Seminar: Thorium, and the 
problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). in Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 


interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A great number of models and assumptions are used in the inter- 
pretation of measurements for the purpose of deriving dose values. 
As a result of several, partly significant uncertainties involved, there 
is a great need for research projects. It is necessary to examine the 
behaviour of the radioactive decay products within the body, to as- 
sess the contributions made to the excretion by natural sources of 
thorium incorporations, to review the biokinetic model used and to 
verify the representativity of the monitoring method applied. (orig.) 


19834 (BfS-ISH-161/93, pp. 118-143) Regulatory guide 
relating to health physics controls for whole-body dose deter- 
mination: Draft version elaborated by the Fachverband 
Strahlenschutz e.V. on behalf of the Federal Ministry for the 
Environment and Reactor Safety. Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 
1993. (In German). (CONF-9210459—: Seminar: Thorium, and the 
problems posed for incorporation monitoring - applications, mea- 
surements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). in Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 
interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Whole-body doses cannot be measured directly when induced 
by internal exposure. This part of the regulatory guide therefore 
sets out the criteria determining the requirement for incorporation 
monitoring and the definition of critical levels by means of fractions 
of the annual limits for activity intake. Incorporation monitoring is 
specified to comprise either one or a combination of the following 
tasks: (1) measurement of radioactivity in the room air at the place 
of work; (2) direct measurement of radionuclide activities by whole- 
body or partial body measurements of the monitored person; (3) 
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measurement of radionuclide activities in the excretions of the 
monitored person. (orig/HP) 


19835 (BfS-ISH-161/98, pp. 144-170) Regulatory guide 
relating to the determination of whole-body doses due to inter- 
nal radiation exposure (principles and methods): Draft version 
elaborated by the Abreitskreis Inkorporationsueberwachung of 
the Fachverband fuer Strahlenschutz. Bogner, L. (Universitaet- 
sklinik Regensburg (Germany)); Graffunder, H.; Henrichs, K.; 
Kraut, W.; Nosske, D.; Roth, P.; Sahre, P. Bundesamt fuer 
Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene. 
Sep 1993. (in German). (CONF-9210459—: Seminar: Thorium, and 
the problems posed for incorporation monitoring - applications, 
measurements, evaluation and interpretation, Scheyern (Germany), 
12-13 Oct 1992). In Thorium, and the problems posed for incorpo- 
ration monitoring. Applications, measurements, evaluation and 
interpretation. 176p. Order Number DE94769179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This compilation defines the principles and methods to be ap- 
plied for determining the doses emanating from internal radiation 
exposure in persons with dose levels exceeding the critical levels 
defined in the "Regulatory guide for health physics controls”. The 
obligatory procedure is intended to guarantee that measurements 
and interpretations of personnel doses and intakes are done on a 
standardized basis by a standardized procedure, so as to obtain 
comparable results. (orig.) 


19836 (BLG-636) Automatic acquisition and management 
system for Nal(Tl) spectra. Genicot, J.L.; Alzetta, J.P.; Vanmar- 
cke, H. Centre d’Etude de |’Energie Nucleaire, Mol (Belgium). Feb 
1992. 16p. Order Number DE94624403. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The objective of this report is to describe the experimental set-up 
of an automated system for the measurement of radionuclide con- 
centrations in the human body and on contaminated samples. In 
particular, the system was designed to measure radionuclides in 
the whole body, the plutonium concentration in human lungs, ra- 
dionuclides in contaminated wounds, the iodine burden of the 
thyroid, and the radionuclide concentration in contaminated sam- 
ples. The system consists of ten Nal(TI) scintillation detectors and 
one twin proportional counter. The spectra are processed by a 
personal computer that accepts data from four independent analog- 
to-digital converter/multi-channe! analyser units. The data handling 
consists in three steps: spectrum analysis, data storage, and data 
processing. Additional routines were written for the measurement 
of high-level body burdens, gamma scanning, and the quality con- 
trol of the measured lines of the spectra. The spectra and data are 
processed by 50 programs, which are written in BASIC and FOR- 
TRAN. The report contains flow charts of these programs. 1 tab., 7 
figs. (A.S.). 


19837 (CNIC—00693) Plasma thrombomodulin and von 
Willebrand factor as molecular markers of endothelial cell 
injury in patients undergoing regular radiotherapy. Zhou Quan- 
sheng (Suzhou Medical College, JS (China)); Zhao Yiming; Xu 
Changshao. China Nuclear Information Centre, Beijing, BU (China). 
Dec 1992. 11p. (SMC—0088.). Order Number DE94624343. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Plasma levels of thrombomodulin(TM) and von Willebrand factor 
(vWF) were investigated in 51 patients suffering from cancer or tu- 
mor undergoing cobalt-60 radiotherapy. Plasma TM and vWF 
antigen were measured by immunoradiometric as say and ELISA, 
respectively. During radiotherapy, an increase in plasma TM in pa- 
tients was observed, which was radiation-dose dependent and 
there was a positive correlation between plasma TM level and radi- 
ation doses. However, the level of plasma vWF in the patients was 
decreased during radiotherapy and there was an inverse correlation 
between the amount of plasma vWF and radiation doses. The data 
indicate that regular radiotherapy with ®°Co-gamma rays causes 
vascular endothelial cell injury and plasma TM is a more useful 
molecular marker than plasma vWF for early detection of radiation 
injury to endothelial cells in patients undergoing radiotherapy. 


19838 (CNIC—00712) Study on germ toxicity of exciting en- 
ergy resource “’Pm of fluorescent paint. Zhu Shoupeng 
(Suzhou Medical College, Suzhou, JS (China)); Lun Minyue; Tao 
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Feng. China Nuclear Information Centre, Beijing, BU (China). Feb 
1993. 8p. (In Chinese). (SMC—0091.). Order Number DE94624350. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The germ toxicity of exciting energy resource '4”Pm of fluores- 
cent paint was studied. It was shown that the placenta was a 
barrier for '4”7Pm entering into the fetus. The retention T;/2 was 


105 days in testes. The retention value of '4”7Pm in testis was high 
and hardly to excrete. The results showed that '4”7Pm can induce 
abnormal sperms, most of them were non-hock sperms. The chro- 
mosome aberrations in germ cells also can be induced. Among the 
type of chromosome aberrations of spermatogonia, chromatid 
breakage was predominant. The '*”7Pm can cause the chromosome 
fragment and translocations of primary spermatocytes, and increas- 
ing of lethality. The dominant skeletal aberrations in offspring is 
proportional to the accumulated radioactivity of '4”Pm in tests. 


19839 (CNIC—00716) Proliferation ability of central im- 
munological organ cells treated with low doses by different 
radiators. Zhu Shoupeng (Suzhou Medical College, JS (China)); 
Yang Zhunshan; Xia Fen. China Nuclear Information Centre, Bei- 
jing, BJ (China). Feb 1993. 8p. (In Chinese). (SMC—0092.). Order 
Number DE94624356. Source: OSTI; NTIS (US Sales Only); INIS. 

The proliferation ability of central immunological organ cells such 
as bone marrow cells and thymus cells, which were internally ex- 
posed to the fission products, 47Pm and '4Cs, has been studied. 
The retention process of '*”7Pm in the whole body was fitted by an 
equation with least square method. That is R(t) = 0.199e—°-1452t + 
0.812e—©-08 it consists of two components, fast and slow. The 
fast component is T; = 4.77 d and the slow component is To = 
866.3 d. For Cs, the equation is R(t) = 18.04e-9317 4 
45.13e—°-423t| The fast component is T; = 0.07 d and the slow 
component is T2 = 16.14 d. When the dose of internal irradiation of 
147Pm was 0.185 ~ 0.74 kBa/g and '1%4Cs was 0.37 ~ 0.85 kBa/g 
the proliferation ability of bone marrow cells and thymus cells were 
remarkably excited. 


19840 (DOE/EH-0256T-Rev.1) US Department of Energy 
radiological contro! manual: Revision 1. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Apr 1994. 211p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94010322. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This manual establishes practices for the conduct of Department 
of Energy radiological contro! activities. The Manual states DOE's 
positions and views on the best courses of action currently avail- 
able in the area of radiological controls. Accordingly, the provisions 
in the Manual should be viewed by contractors as an acceptable 
technique, method or solution for fulfilling their duties and responsi- 
bilities. This Manual shall be used by DOE in evaluating the 
performance of its contractors. This Manual is not a substitute for 
Regulations; it is intended to be consistent with all relevant statu- 
tory and regulatory requirements and shall be revised whenever 
necessary to ensure such consistency. Some of the Manual provi- 
sions, however, challenge the user to go well beyond minimum 
requirements. Following the course of action delineated in the Man- 
ual will result in achieving and surpassing related statutory or 
regulatory requirements. 


19841 (DOE/FTR-94009794) Travel to Brazil to attend the Il 
International Symposium on the Radioactive Accident with 
Cesium-137: Foreign trip report, December 6-14, 1993. Ricks, 
R.C.; Berger, M.E. Oak Ridge Inst. for Science and Education, TN 
(United States). [1993]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-760R00033. Order Num- 
ber DE94009794. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this travel was to attend the “Il International 
Symposium on the Radioactive Accident with Cesium-137,” Goia- 
nia, Brazil. Dr. Mary Ellen Berger was a registered participant in 
the international symposium. Dr. Robert Ricks was an invited par- 
ticipant and served as chairperson of a roundtable discussion 
entitled, “International Experience with Radiologic and Nuclear Ac- 
cidents,” chairperson of the lecture, “Care and Techniques Used in 
the Transportation of the Radio-Injured,” presented an invited lec- 
ture entitled, “Training in Radiologic and Nuclear Emergencies,” 
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and served as a participant in a meeting summary roundtable enti- 
tled, “Meeting with the Radio-injured. Following the international 
symposium in Goiania, Dr. Ricks traveled to Rio de Janeiro and at- 
tended an informational exchange meeting with representatives of 
the University of Rio de Janeiro on December 13. The purpose of 
this meeting in Rio de Janeiro was to meet with key members of 
the newly established Laboratory of Radiological Sciences and dis- 
cuss future interactions. 


19842 (DOE/RL—92-49-Rev.1) Radiological Assistance Pro- 
gram plan, Region 8: Revision 1. Webb, D.E. USDOE Richland 
Operations Office, WA (United States). Sep 1993. 56p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94011453. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has sponsored a Radiolog- 
ical Assistance Program (RAP) since the late 1950’s. When a 
radiological incident occurs and exceeds the capability of the Fed- 
eral, tribal, State, or local authorities, DOE resources are made 
available through the RAP to provide assistance to those authori- 
ties. The explicit purpose of the RAP is to assist in monitoring and 
assessing activities associated with radiological incidents or emer- 
gencies. The DOE's philosophy is that assistance wig be provided 
in radiological accidents and will normally end when the need for 
assistance is over or if there are other sufficient resources avail- 
able to handle the situation. The design of RAP is so that DOE’s 
response to a small incident can smoothly scale up for a major 
radiological emergency. In the event of a major radiological emer- 
gency, the law requires DOE to provide resources through the 
Federal Radiological Emergency Response Plan (FRERP) (FEMA 
1985). The FRERP is a comprehensive Federal plan that describes 
the overall coordination of a Federal government response to a 
major radiological emergency. Implementation of RAP is done on a 
regional basis, with regional coordination between States and DOE 
response elements. This regional coordination is intended to foster 
a working relationship between DOE radiological response ele- 
ments and those State, local, or other Federal agencies. 


19843 (GSF-17/92) The consequences of Chernobyl for 
Germany and the former Soviet Union. Haury, H.J. (comp.); 
Leser, B. (comp.). GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). 1992. 76p. (in 
German). (CONF-9103287-: Seminar for journalists: The conse- 
quences of Chernobyl for Germany and the former Soviet Union, 
Neuherberg (Germany), 18-19 Mar 1991). Order Number 
DE94769721. Source: OSTI; NTIS (US Sales Only); INIS. 

Five years following the Chernobyl reactor accident, the event 
was discussed in terms of its effects on Germany and the Sovjet 
Union. During this period, particular attention had been given to the 
radioactive load from exposure of the general public to internal as 
well as external radiation. Wholebody measurements and epidemio- 
logic surveys permitted insights into the radiation effects attributable 
to the Chernobyl fallout. The most recent Law on the Prevention of 
Radiation Injuries, which was passen in 1986, and the current situ- 
ation in the Sovjet Union were dealt with in brief. (DG) 


19844 (GSF-17/92, pp. 5-11) External radiation exposure of 
the German Federal Republic's population. Jacob, P. (inst. 
fuer Strahlenschutz, GSF, Neuherberg (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). 1992. 76p. (In German). (CONF-9103287-: 
Seminar for journalists: The consequences of Chernobyl for Ger- 
many and the former Soviet Union, Neuherberg (Germany), 18-19 
Mar 1991). In The consequences of Chemobyl for Germany and 
the former Soviet Union. Order Number DE94769721. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A first, a description is given of the distribution patterns of ra- 
dionuclides that are encountered in Germany after the Chernobyl 
accident. Subsequently, some dose rate factors are cited as exam- 
ples of how the external radioactive load of a meadow may be 
calculated on the basis of the available information as to the ra- 
dionuclides deposited on it. It is then explained how cesium, the 
substance known to account for most of the external radiation, 
gradually migrates into the soil so that the related radiation expo- 
sure decreases with time. This is followed by a brief description of 
modes of behaviour and resulting radioactive loads typical of ce- 
sium, which vary between suburbs and cities or indoor and outdoor 





exposure sites. It is shown that, in the final analysis, the degree of 
external exposure is determined by the habits and lifestyles in the 
different population groups. (orig./HP) 


19845 (GSF-17/92, pp. 13-26) Internal radiation exposure 
observed in the German Federal Republic after the Chernobyl 
accident. Mueller, H. (Inst. fuer Strahlenschutz, GSF, Neuherberg 
(Germany)). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Neuherberg (Germany). 1992. 76p. (in German). 
(CONF-9103287—: Seminar for journalists: The consequences of 
Chernobyl for Germany and the former Soviet Union, Neuherberg 
(Germany), 18-19 Mar 1991). In The consequences of Chemobyi 
for Germany and the former Soviet Union. Order Number 
DE94769721. Source: OSTI; NTIS (US Sales Only); INIS. 

By internal radiation exposure we understand that to radionu- 
clides inhaled or ingested. In order to be able to predict the 
magnitude of future radioactive loads from this kind of exposure, 
the ECOSYS mathematical model was developed. It permits to 
simulate the transfer of radioactive substances for various food 
chains. Attempts to forecast the time course of activity concentra- 
tions in foodstuffs were made for the Munich area. (DG) 


19846 (GSF—-17/92, pp. 27-34) Post-Chernobyl wholebody 
measurements. Henrichs, K. (GSF-Forschungszentrum fuer 
Umwelt und Gesundheit, Muenchen/Neuherberg (Germany)); Berg, 
D.; Bogner, L. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). 1992. 76p. (In 
German). (CONF-9103287—: Seminar for journalists: The conse- 
quences of Chernobyl for Germany and the former Soviet Union, 
Neuherberg (Germany), 18-19 Mar 1991). In The consequences of 
Chernoby! for Germany and the former Soviet Union. Order Num- 
ber DE94769721. Source: OSTI; NTIS (US Sales Only); INIS. 

The measurement of cesium activities in the human body is a 
simple way of recruiting data on the general radioactive body 
burden for the population. Such measurements permitted the addi- 
tional radiation dose to be determined that during the first two 
years after the accident amounted to approx. 2% of the annual 
load from exposure to natural radiation sources. Comparisons 
between different population groups showed that the body load at- 
tributable to cesium was closely linked to eating habits for one year 
after the event. Volunteers attempting to avoid contaminated food- 
stuffs had, as a general rule, taken up 40% less cesium than the 
average individual. One factor decisively influencing this uptake 
was milk consumption. (orig.) 


19847 (GSF—17/92, pp. 35-44) Radiation effects blamed on 
Chernobyl. Martignoni, K. (inst. fuer Strahlenhygiene, Bundesamt 
fuer Strahlenschutz, Neuherberg/Muenchen (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). 1992. 76p. (In German). (CONF-9103287-: 
Seminar for journalists: The consequences of Chernobyl for Ger- 
many and the former Soviet Union, Neuherberg (Germany), 18-19 
Mar 1991). In The consequences of Chernobyl for Germany and 
the former Soviet Union. Order Number DE94769721. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Strictly speaking, the nature of an epidemiological study would 
not permit the same causal links to be established as an experi- 
mental study does. Instead, it merely provides circumstantial 
evidence, from which some conclusions can be drawn as to the 
causative factors in the occurrences recorded. To summarize it 
may be stated that as fas as the Germans are concerned no scien- 
tific evidence has so far been provided to prove health impairments 
attributable to an added radiation load from the Chernobyl fallout. 
On the other hand, it can not be denied that there are indications 
of health damage in a few individuals unreasonably changing their 
eating habits for fear of radiation injuries. The question as to 
whether the event instilled a permanent feeling of unease in some 
population groups still remains largely obscure. (orig.) 


19848 (GSF-17/92, pp. 45-48) A summation of results on 
radiation exposure and radiation risks. Jacobi, W. (inst. 
fuer Strahlenschutz, GSF, Neuherberg (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). 1992. 76p. (In German). (CONF-9103287-: 
Seminar for journalists: The consequences of Chernobyl for Ger- 
many and the former Soviet Union, Neuherberg (Germany), 18-19 
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Mar 1991). In The consequences of Chernobyl for Germany and 
the former Soviet Union. Order Number DE94769721. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The available measuring results have shown that the mean radi- 
ation dose received by individuals dwelling in Southern Bavaria or 
the Munich area remained well below the values predicted. This 
appears to be particularly true of the internal dose, which is at- 
tributable to the consumption of contaminated food. It turned out to 
be approx. three times lower than it should have been according to 
forecasts made after the event. One observation confirming previ- 
ous expectations was, however, that the external dose caused by 
gamma radiation of radiocesium deposited on the ground will in the 
long run add up to a burden by far exceeding that from internal ra- 
diation sources. The mean cumulative dose for the past five years 
and the expected lifelong burden through the Chernobyl accident 
are summarized in a table. (orig.) 


19849 (HW-3-1241) Health hazard from a long-lived rare 
gas activity. Sullivan, W.H. Hanford Works, Richland, WA (United 
States). 16 Dec 1944. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94006160. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In considering the health hazard of long-lived rare gas activity as 
a complication of the stack gas problem, the author evaluates 
briefly two physical-physiological conditions: first, that the body is 
subjected to external radiation from an infinite cloud of activity, and, 
second, that the gaseous activity is respired and its daughter prod- 
ucts are deposited in the lungs. It is concluded that no additional 
hazard is to be expected from the long-lived gaseous activity. 


19850 (IAEA-TECDOC-734, pp. 11-35) What accuracy is 
needed in dosimetry. Wambersie, A. (Louvain Univ., Brussels 
(Belgium). Cliniques Universitaires St. Luc); Dam, J. van; Hanks, 
G.; Mijnheer, B.J.; Battermann, J.J. International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OST; NTIS (US Sales Only); INIS. 

An attempt is made to formulate requirements for the accuracy 
in the delivery of absorbed dose to a patient during radiation ther- 
apy. These requirements are mainly based on the relative 
steepness and separation of the dose-effect curves for local tu- 
mour control and normal tissue damage. All the clinical data which 
were reviewed, including some results from the "Patterns of Care 
Study’, indicate a close correlation between outcome of therapy 
(control rates, complications), and dose level, inaccuracy or errors 
in dosimetry and patient-machine positioning. This has been 
reported for external beam therapy as well as for brachy- and inter- 
stitial therapy. Only the clinical results will allow us to select the 
optimal treatment conditions (e.g. selection and definition of the 
planning target volumes, dose levels and beam arrangement) but 
they could be interpreted correctly only to the extent that the treat- 
ment execution would be correct. This gives its full credit to the 
Quality Assurance Programmes, in which the clinicians and physi- 
cists should be fully involved. Lastly, the outcome of a treatment 
can only be interpreted meaningfully if the parameters of the irradi- 
ation, in particular, the distribution of dose in space and time can 
be accurately correlated with the type and extent of the disease. It 
is essential that clear, well defined and unambiguous concepts and 
parameters be used for reporting purposes to ensure a common 
language between collaborating centres. This is one of the major 
tasks that the ICRU has undertaken since several years. 48 refs, 5 
figs, 17 tabs. 


19851 (IAEA-TECDOC-—734, pp. 113-119) The calibration 
chain. Role of the IAEA/WHO network of SSDLs. Svensson, H. 
(International Atomic Energy Agency, Vienna (Austria). Dept. of 
Human Health); Zsdanszky, K. International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 


ERA Vol. 19, No. 7 347 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dosimeters used by radiotherapy centres shall be calibrated peri- 
odically to ensure that the prescribed dose within the required 
limits be delivered to patients. To this aim a Network of Secondary 
Dosimetry Laboratories (SSDLs) was established by the IAEA and 
WHO in 1976. Primary Standard Dosimetry Laboratories (PSDLs) 
maintain primary standards. They participate in the International 
Measurement System comparing their standards with the "Bureau 
international des Poids et Mesures” (BIPM) and with other PS- 
DLs.The PSDLs calibrate the secondary standards of the SSDLs. 
The field instruments of the users are calibrated by the SSDLs. 
This calibration chain ensures worldwide unification of dosimetric 
measurements. (author). 7 refs, 5 figs. 


19852 (IAEA-TECDOC-734, pp. 131-141) Radiotherapy 
dosimetry intercomparisons. Thwaites, D.l. (Western General 
Hospital, Edinburgh (United Kingdom). Dept. of Medical Physics 
and Medic! Engineering); Williams, J.R. International Atomic En- 
ergy Agency, Vienna (Austria); European Society for Therapeutic 
Radiology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dosimetry intercomparisons can provide information on the 
uncertainties existing in radiotherapy dosimetry to compare to ac- 
curacy requirements. Types of intercomparisons are summarised, 
with some discussion of the criteria for intercomparison design and 
methods. The UK radiotherapy dosimetry intercomparison is de- 
scribed and its results compared to those from other studies, both 
for reference point conditions and in multi-beam planned irradia- 
tion. For the reference point comparisons in 161 MV photon 
beams, the mean ratio of measured to stated dose was observed 
to be 1.003, with a standard deviation of 1.5%. 97% of beams lay 
within + 3% deviation. Intercomparisons are an essential part of 
wider radiotherapy audit processes, which must also address more 
clinical sources of inconsistency. (author). 49 refs, 3 figs, 2 tabs. 


19853 (IAEA-TECDOC—734, pp. 143-158) Absorbed dose in- 
tercomparison in Sweden. Radiation treatment units and 
absorbed dose specification in an anatomical phantom. Thilan- 
der, A. (Goeteborg Univ. (Sweden). Dept. of Radiation Physics); 
Johansson, K.A. International Atomic Energy Agency, Vienna (Aus- 
tria); European Society for Therapeutic Radiology and Oncology 
(ESTRO), Leuven (Belgium). Feb 1994. (CONF-9109458-: EORTC 
breast cancer working conference, Leuven (Belgium), 3-6 Sep 
1991). In Radiation dose in radiotherapy from prescription to deliv- 
ery: Proceedings of the interregional seminar for Europe, the 
Middle East and Africa held in Leuven, 16-20 September 1991. 
397p. Order Number DE94623461. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The aims of this dosimetry audit were to determine the variation 
of the absorbed dose given to the irradiated patient by the different 
Swedish centres and to analyse the sources of error. Therefore the 
absorbed dose both in water and in anatomical phantom was 
determined, and the impact of the different methods used for ab- 
sorbed dose specification was investigated. A study of the beam 
uniformity and intercomparison of calibration factors of reference 
ionization chambers was also performed. 18 refs, 13 figs, 6 tabs. 


19854 (IAEA-TECDOC-—734, pp. 159-165) Calculation of the 
absorbed dose at any point along the beam axis. Dutreix, A. 
(University Hospital St. Rafael, Leuven (Belgium). Dept. of Radio- 
therapy); Dam, J. van; Bridier, A. Intemational Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
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September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A general and consistent method is presented for photon beams 
in order to derive the absorbed dose in clinical conditions from that 
measured in reference conditions, according to the modern proto- 
cols i.e. in water at 5 or 10 cm depth. It is based on use of output 
factors (measured in water at reference depth), peak scatter fac- 
tors and tissue phantom ratios. When shielding blocks are used a 
correction factor may be necessary in order to take into account 
the change in primary photon fluence. (author). 5 refs, 5 figs. 


19855 (IAEA-TECDOC-—734, pp. 167-182) The influence of 
collimator factor on absorbed dose calculation. Novotny, J. 
(Radiotherapeutical Inst., Prague (Czech Republic)); Hobzova, L.; 
Tobola, K.; Hambalek, P. International Atomic Energy Agency, Vi- 
enna (Austria); European Society for Therapeutic Radiology and 
Oncology (ESTRO), Leuven (Belgium). Feb 1994. (CONF- 
9109458-: EORTC breast cancer working conference, Leuven 
(Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy from 
prescription to delivery: Proceedings of the interregional seminar 
for Europe, the Middie East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Detailed measurements of collimator factor have been performed 
for ©°CO, 6 MV and 18 MV photon beams. The measurements 
have shown dependence of collimator factor on the depth in a wa- 
ter phantom for all studied beams. A simple formula has been 
developed for calculation of collimator factors. On the base of rec- 
ommended absorbed dose measurements in a reference point an 
improved model is proposed for calculation of absorbed dose at 
any point in a water phantom. The model was successfully tested 
for all three beams. (author). 9 refs, 8 figs, 3 tabs. 


19856 (IAEA-TECDOC~734, pp. 259-267) Possibilities and 
limitations of in-vivo dosimetry. Mijnheer, B.J. (The Netherlands 
Cancer Inst., Amsterdam (Netherlands)). International Atomic En- 
ergy Agency, Vienna (Austria); European Society for Therapeutic 
Radiology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A survey is given of the practical problems, limitations and po- 
tential of in vivo dose measurements. Practical problems related to 
the use of build-up material for entrance dose measurements, the 
lack of backscatter for exit dose determination and the derivation of 
the target absorbed dose from entrance and exit dose values, are 
summarized. The limitations of the dosimetry systems, such as the 
frequency of calibration and the large number of correction factors, 
have been elucidated. A number of groups applying in vivo 
dosimetry have detected serious errors in the dose delivery to pa- 
tients. Part of these errors are human mistakes in the setup of the 
patient, of beam modifying devices and of wrong machine settings. 
Systematic errors in the irradiation procedure have also been de- 
tected with in vivo dose measurements. These errors were related 
to machine performance, the dose calculation procedure and the 
patient set-up. For all these applications it has been shown that in 
vivo dosimetry is a useful tool in the quality assurance programme 
of a radiotherapy department. (author). 9 refs, 8 figs, 3 tabs. 


19857 (IAEA-TECDOC-—734, pp. 269-281) Techniques used 
for in-vivo dosimetry. Dam, J. van (University Hospital St. Rafael, 
Leuven (Belgium). Dept. of Radiotherapy); Leunens, G.; Dutreix, A. 
International Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Two methods, diodes and port films, used for in vivo dosimetry 
are discussed. The response of the diodes in calibrated by com- 
parison with an ionization chamber in a phantom. This calibration 





procedure has to be performed both for entrance and exit dose 
measurements. For obtaining optimal accuracy the influence on 
diode response of different parameters are also investigated, 
mainly that of temperature, dose rate, collimator opening and 
source - skin - distance. A method is presented to derive target 
doses from measured entrance and exit doses. The second 
method investigated is based on the use of conventional port films. 
The possibilities for deriving exit dose distributions from optical 
density profiles are evaluated. These exit dose distributions derived 
from port films are compared to ionometric distributions obtained at 
the exit of a phantom with large inhomogeneities in quasi full 
backscatter conditions. The port film method looks very promising 
as the deviation between the two methods is typically of the order 
of one or two percent. (author). 5 refs, 12 figs. 


19858 (IAEA-TECDOC-—734, pp. 283-289) Experience in 
in-vivo dosimetry investigations in Leuven. Leunens, G. (Uni- 
versity Hospital St. Rafael, Leuven (Belgium). Radiotherapy Dept.); 
Verstraete, J.; Dam, J. van; Dutreix, A.; Schueren, E. van der. In- 
ternational Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458—-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Systematic in-vivo dosimetry studies were initiated in our depart- 
ment in August 1988. Semiconductor detectors are used as in vivo 
dosemeters. Entrance dose measurements have been performed 
on head-and-neck and breast cancer patients. The results of the 
measurements are plotted in frequency distributions showing the 
deviations from the expected dose. Several information can be ob- 
tained from such distributions and will be illustrated; the deviation 
of the mean is an indication for systematic errors, related to proce- 
dures used in the basic structures of the department. The standard 
deviation is an indication of the accuracy and reproducibility of daily 
dose delivery. A large standard deviation is obtained when system- 
atic deviations exist in sub-groups of patients or when a high 
number of random errors occur or both. Therefore, it is always ex- 
tremely interesting to analyse results according to treatment units, 
treatment techniques or specific patient sub-groups (e.g. head and 
neck). A large number of random deviations suggest human errors 
caused by mistakes or inattention, instability of the beam output or 
mechanical properties of the treatment unit. Transmission measure- 
ments (the ratio of exit and entrance dose measurements) given 
additional information on errors related to beam energy, and to in- 
accuracies related to patient data, such as patient thickness and 
tissue inhomogeneities. We conclude that in-vivo dosimetry can be 
considered as an important part of a departmental quality assur- 
ance program. (author). 14 refs, 4 figs, 1 tab. 


19859 (IAEA-TECDOC-734, pp. 291-297) In-vivo dosimetry 
of therapy radioiodine in thyroid carcinoma using PET. 
O'Connell, M.E.A. (Royal Marsden Hospital, Sutton (United King- 
dom)); Flower, M.A.; Pratt, B.; Cronin, B.; Harmer, C.L.; McCready, 
V.R.M. International Atomic Energy Agency, Vienna (Austria); Eu- 
ropean Society for Therapeutic Radiology and Oncology (ESTRO), 
Leuven (Belgium). Feb 1994. (CONF-9109458-: EORTC breast 
cancer working conference, Leuven (Belgium), 3-6 Sep 1991). In 
Radiation dose in radiotherapy from prescription to delivery: Pro- 
ceedings of the interregional seminar for Europe, the Middle East 
and Africa held in Leuven, 16-20 September 1991. 397p. Order 
Number DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Accurate measurement of the absorbed dose of 1-131 in thyroid 
remnants and differentiated metastases is desirable in order to 
achieve curative treatment whilst avoiding the morbidity of exces- 
sive therapy. Following oral administration of therapy 1-131, 
sequential measurements of radioactivity in thyroid remnants and 
functioning metastases were obtained using a calibrated dual- 
headed whole-body rectilinear scanner with specially designed 
high-resolution low sensitivity collimators. The initial activity (A.) 
and effective half time (Te) of |-131 in lesions which concentrate 
radioiodine were derived from the activity time curves for each re- 
gion of interest. The functioning volume of tissue (and hence 
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mass) was determined from positron emission tomography (PET) 
and tracer |-124. The absorbed dose for each region of interest 
was calculated from these three parameters. Dose-response data 
have been obtained for 31 patients. Following near-total thyroidec- 
tomy and 3 GBq |-131, a mean absorbed dose of 402 Gy achieved 
complete ablation of thyroid remnants in 72% of patients (80% of 
sites). Patients who had persistent uptake in the thyroid region on 
subsequent radioiodine scanning received a mean dose of only 83 
Gy. Cumulative doses in excess of 150 Gy were found to eradicate 
cervical nodal metastases following neck dissection. Patients with 
bone metastases (who generally have a very poor prognosis) re- 
ceived doses of the order of only 20 Gy. The dose response data 
explain the varying clinical response to fixed activities of radioio- 
dine and in future will enable precise prescription of radioiodine in 
order to achieve titmoricidal doses whilst avoiding the morbidity of 
excessive therapy. (author). 5 refs, 3 figs, 4 tabs. 


19860 (IAEA-TECDOC-—734, pp. 305-309) Performance test- 
ing of dosimetry equipment. Postal dose intercomparison of 
electron beams. Dutreix, A. (University Hospital of St. Rafael, 
Leuven (Belgium). Dept. of Radiotherapy); Johansson, K.A.; Mijn- 
heer, B.J.; Novotny, J.; Sipilae, P. International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middie East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DES4623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A meeting was held on the IAEA Co-ordinated Research 
Programme on Performance Testing of Dosimetry Equipment. Sug- 
gestions for postal dose intercomparison of electron beams have 
been discussed and are summarized. (author). 


19861 (IAEA-TECDOC-734, pp. 311-316) Simple geometric 
phantom to be used in the IAEA network. Hanson, W.F. (Texas 
Univ., Houston, TX (United States). M.D. Anderson Cancer 
Center). International Atomic Energy Agency, Vienna (Austria); Eu- 
ropean Society for Therapeutic Radiology and Oncology (ESTRO), 
Leuven (Belgium). Feb 1994. (CONF-9109458—-: EORTC breast 
cancer working conference, Leuven (Belgium), 3-6 Sep 1991). In 
Radiation dose in radiotherapy from prescription to delivery: Pro- 
ceedings of the interregional seminar for Europe, the Middle East 
and Africa held in Leuven, 16-20 September 1991. 397p. Order 
Number DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA Co-ordinated Research Programme on Performance 
Testing of Dosimetry Equipment is designing a network to provide 
quality audit of radiation oncology dosimetry by mailed TLD. Three 
phantoms are being developed and tested that will provide quality 
audit at progressively higher levels of sophistication. The design of 
these three phantoms and preliminary test data on the first two 
were presented. The criteria for acceptance performance and pro- 
cedures for progressing through three stages were also discussed. 
(author). 5 figs, 3 tabs. 


19862 (IAEA-TECDOC—734, pp. 317-318) Planned quality 
audit network in the USA. Hanson, W.F. (Texas Univ., Houston, 
TX (United States). M.D. Anderson Cancer Center). international 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives an overview of the planned quality assurance 
activities in the USA. (author). 1 tab. 


19863 (IAEA-TECDOC-—734, pp. 325-329) The ARL linear 
accelerator facility for radiotherapy dosimetry. Webb, D.V. (Aus- 
tralian Radiation Lab., Victoria (Australia)); Wise, K.N.; Matscheko, 
G. International Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458-: EORTC breast cancer 
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working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

A 20 MeV electron linear accelerator has been installed to pro- 
vide a flexible source of electron and X-ray beams comparable to 
radiotherapy accelerators. The linac will be used to improve the 
maintenance of absorbed dose standards at energies higher than 
Co® and to simulate therapy beams. The direct measurements of 
therapy X-ray beam spectra, needed to improve the accuracy of 
dose planning systems, is being investigated using a magnetic 
Compton spectrometer to analyse the electrons produced from a 
thin scattering target. Such spectral information can be used for 
estimating doses that are received in actual irradiations. The EGS4 
code is being used to assist the study of these applications. (au- 
thor). 7 refs, 3 figs. 


19864 (IAEA-TECDOC—734, pp. 331-339) PC aided quality 
assurance in radiotherapy. Novotny, J. (Radiotherapeutical Inst., 
Prague (Czech Republic)); Burian, A.; Cerveny, J.; Kobranov, A. 
International Atomic Energy Agency, Vienna (Austria); European 
Society for Therapeutic Radiology and Oncology (ESTRO), Leuven 
(Belgium). Feb 1994. (CONF-9109458—-: EORTC breast cancer 
working conference, Leuven (Belgium), 3-6 Sep 1991). In Radia- 
tion dose in radiotherapy from prescription to delivery: Proceedings 
of the interregional seminar for Europe, the Middle East and Africa 
held in Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

PC aided quality assurance in radiotherapy. A quality assurance 
(QA) program in radiation dosimetry is a series of planned, system- 
atic actions to ensure that the radiotherapy treatments are indeed 
performed according to the present state of art. The whole 
radiotherapeutic process covers mainly two different aspects: pre- 
scriptions and the execution of treatment. In practice QA is typical 
routine work which should consist of a range of simple and well 
defined individual operations. These operations must be regularly 
performed and therefore are ready to be done on a PC. A QA 
package is under development at our institute in co-operation with 
other radiotherapy departments which will cover the QA from the 
physical and technical point of view. It is based on the recommen- 
dations given in our national protocol used at present and on some 
improvements which are prepared for the new one. The QA pack- 
age will cover all necessary tests which are performed at fully 
equipped radiotherapy departments and they are discussed in this 
paper. (author). 19 refs, 1 fig, 3 tabs. 


19865 (IAEA-TECDOC-—734, pp. 345-349) Radiation dosime- 
try in Cyprus. Angelides, M.N. (Nicosia General Hospital, Nicosia 
(Cyprus). Physics Dept.); Costeas, A. International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458-: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Cyprus is a small island in the eastern part of the mediterranean 
sea with a population of 700,000. A small Physics Department in 
the Nicosia General Hospital is responsible for all matters related to 
ionising radiation. The main applications of ionising radiation are in 
medicine, some applications of radioisotopes in agriculture and hy- 
drology research and very few applications in industry with sealed 
radiation sources. The same problems in radiation dosimetry are 
encountered as in any other countries but on a smaller scale. 
These have to be solved locally, because of the island’s geographic 
isolation. All the infrastructure including Secondary Standard 
Dosemeters, field instruments and calibration sources is needed in 
order to achieve this, but the financial resources available are very 
limited. For this reason improvisation is often necessary. The Co- 
60 and other X-ray units intended for radiotherapy or other clinical 
use, are used as radiation sources for dosimetry and calibration of 
the instruments. Simple, locally made phantoms are designed in 
order to decrease costs whenever possible. (author). 7 refs, 1 fig. 
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19866 (IAEA-TECDOC—734, pp. 359-360) Activities of the 
radiation physicists in Bulgaria. Miltchev, V. (National Oncologi- 
cal Center, Sofia (Bulgaria). Radiological Dept.). International 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1997. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

The infrastructure of radiotherapy in Bulgaria is discussed, with 
emphasis on the situation regarding dosimetry and quality assur- 
ance. (author). 


19867 (IAEA-TECDOC-734, pp. 383-384) Quality audit 
activities in different countries. Hanson, G.P. (World Health Or- 
ganization, Geneva (Switzerland)). International Atomic Energy 
Agency, Vienna (Austria); European Society for Therapeutic Radi- 
ology and Oncology (ESTRO), Leuven (Belgium). Feb 1994. 
(CONF-9109458—: EORTC breast cancer working conference, Leu- 
ven (Belgium), 3-6 Sep 1991). In Radiation dose in radiotherapy 
from prescription to delivery: Proceedings of the interregional semi- 
nar for Europe, the Middle East and Africa held in Leuven, 16-20 
September 1991. 397p. Order Number DE94623461. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A round table panel discussion was held in Geneva, Switzerland. 
The participants discussed problems related to the delivery of ra- 
diotherapy. These problems included problems with treatment units 
and other equipment that was difficult to operate, install and main- 
tain as well as a lack of staff. This panel recommended that 
funding for new equipment must include funds for staff training. The 
asked That IAEA provide assistance in identifying used but good 
equipment. They agreed that the need for a scientifically sound, ro- 
bust, reliable, treatment units capable of high-quality performance 
with low initial and operating cost was universally recognized. 


19868 (IAEA-TECDOC—734, pp. 385-386) Recommendations 
for an independent verification of the initial output calibration 
of megavoltage radiotherapy unit. Dutreix, A. (University Hospital 
of St. Rafael, Leuven (Belgium). Dept. of Radiotherapy); Hanson, 
W.F.; Jaervinen, H.; Johansson, K.A.; Thwaites, D.I. International 
Atomic Energy Agency, Vienna (Austria); European Society for 
Therapeutic Radiology and Oncology (ESTRO), Leuven (Belgium). 
Feb 1994. (CONF-9109458-: EORTC breast cancer working con- 
ference, Leuven (Belgium), 3-6 Sep 1991). In Radiation dose in 
radiotherapy from prescription to delivery: Proceedings of the inter- 
regional seminar for Europe, the Middle East and Africa held in 
Leuven, 16-20 September 1991. 397p. Order Number 
DE94623461. Source: OSTI; NTIS (US Sales Only); INIS. 

Whenever a megavoltage radiotherapy unit is installed, it is nec- 
essary that the physicist performs a complete commission of the 
therapy unit to characterize the radiation parameters of the beam. 
Also, the physicist should have in place a comprehensive quality 
assurance program to assure that the machine performance re- 
mains within acceptable levels during the life of the unit. There was 
a general consensus to recommend that the initial output calibra- 
tion be immediately verified by an independent measurement. This 
is essential to assure that no clinically significant dosimetry error 
has been made. This paper contains the some recommended crite- 
ria for this process. 


19869 (INIS-JP-018, pp. 67-73) Estimation of the individual 
and collective doses received by workers and the public dur- 
ing the transport of radioactive materials in france between 
1981 and 1990. Hamard, J. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Ringot, C.; Bernard, H.; Connat, R.; Lecog, P.; Morin, 
P. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 


dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 


Composed of three volumes. 





The monitoring of the exposure of workers and the public during 
the transport of radioactive materials is complicated by the mobile 
nature of the sources and by the fact that, up to now, a large pro- 
portion of workers have not been considered to be at risk and their 
exposure has therefore not been the subject of surveillance. Like- 
wise, in the case of the public, the mobile nature of the sources 
makes it difficult to define a critical group which could be the subject 
of dose evaluation. For this reason, the IAEA transport regulations 
recommend periodic evaluations of exposure to verify that it re- 
mains below an acceptable level, in accordance with the principle 
of optimization and to ensure that dose limits are complied with. In 
France, an inquiry covering the workers of the main companies en- 
gaged in the transport of radioactive materials has been conducted 
on a two-yearly basis since 1980, and the results have been pub- 
lished at each PATRAM meeting. This inquiry now spans a period 
of ten years (1980 to 1990) and it is possible to see how exposure 
has evolved as a function of the development of the French nu- 
clear power programme and the consequent increase in a number 
of transport operations. As concerns the public, a comparison is 
made between the exposure levels estimated in the study and the 
exposure levels calculated by application of the RADTRAN model 
developed for the purpose by the IAEA. The results show the evo- 
lution of the maximum annual doses, the average doses and the 
collective doses received by workers during the transport of differ- 
ent radio-pharmaceutical and fuel cycle products, as well as the 
collective dose for the public during the period covered. (author). 


19870 (INIS-JP—018, pp. 81-88) Towards the implemente- 
tion of ALARA in transport. Wilson, C.K. (Department of 
Transport, London (United Kingdom)); Shaw, K.B.; Gelder, R. 
1993. 1709p. (CONF-920905—: PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The ALARA principle is frequently appealed to in transport but its 
implementation is rarely documented: a structured approach is re- 
quired to assist management, workers and regulators in applying it. 
At the design stage, attention needs to be given to package han- 
dling operations and to shielding, particularly where high dose 
rates are involved. Once a package is in use it is possible to obtain 
data on the level of individual doses likely to be incurred in well- 
managed operations. This information can then be used as a good 
example for other comparable situations. It will also enable trends 
in exposures to be identified and examined. (J.P.N.). 


19871 (INIS-mf-13871, pp. 21-22) Modification of the 
course of infection by intravenous nitrogen laser irradiation of 
blood. Gavrilov, P. (Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). Fakulta Jaderna a Fysikalne Inzenyrska); Jan- 
carek, A.; Vrbova, M.; Mrazek, V.; Pousek, L. Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. B. 242p. Order 
Number DE94624331. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BACTERIAL DISEASES/laser radiation; 
BACTERIAL DISEASES/response modifying factors; BIOLOGICAL 
RADIATION EFFECTS; BLOOD; NITROGEN; RABBITS; STAPHY- 
LOCOCCUS; SURVIVAL CURVES 


19872 (INIS-UA-003, pp. 5) Ultra-sound screening and 
ultra-sound aimed biopsy of thyroid hearth changes in 
persons from Chernobyl. Afanas'jeva, N.Yi. (Khar’kovskij 
Nauchno-Issiedovatel’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine)); Akyimov, O.B.; Tkachenko, G.Yi.; Rozdyil’s’kij, S.Yi.; 
Astap’jeva, O.M. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukraine); Khar’kovskij Nauchno-lssiedovatel’skij Inst. Med- 
itsinskoj Radiologii, Kharkov (Ukraine). 1993. 42p. (In Ukrainian). 
(CONF-9304246-: Republican scientific and practical conference, 
Khar'kov (Ukraine), 28-29 Apr 1993). In Problems of diagnosis and 
therapy in thyroid diseases: Thesis. Order Number DE94624344. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THYROID/biopsy; THYROID/pathological 
changes; BIOLOGICAL FUNCTIONS; BIOLOGICAL RADIATION 
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EFFECTS; CHERNOBYLSK-4 REACTOR; ICRP CRITICAL 
GROUP; PATIENTS; RADIATION INJURIES; REACTOR ACCI- 
DENTS; THYROID; BIOPSY; ULTRASONOGRAPHY 


19873 (INIS-UA-003, pp. 9-10) Determination of iodine ex- 
cretion from the body with urine. Zasiavs’ka, G.S. (Ukrainskij 
Nauchno-Issledovatel'skij Institut Farmakoterapii endokrinnykh 
zabolevanij, Kiev (Ukraine)); Vasil’eva, T.V.; Kravchenko, S.V. Min- 
isterstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); 
Khar’kovskij Nauchno-|ssledovatel’skij Inst. Meditsinskoj Radiologii, 
Kharkov (Ukraine). 1998. 42p. (In Ukrainian). (CONF-9304246-: 
Republican scientific and practical conference, Khar’kov (Ukraine), 
28-29 Apr 1993). In Problems of diagnosis and therapy in thyroid 
diseases: Thesis. Order Number DE94624344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHILDREWN/icrp critical group; CHILDREN/ 
urine; IODINE/excretion; IODINE/urine; CHERNOBYLSK-4 REAC- 
TOR; CHILDREN; URINE; COMPARATIVE EVALUATIONS; 
CONCENTRATION RATIO; IODINE; EXCRETION; RADIONU- 
CLIDE KINETICS; REACTOR ACCIDENTS 


19874 (INIS-UA-003, pp. 10-11) Situation with thyroid and 
formation of ‘risk groups’ from children influenced by radia- 
tion. Sivachenko, T.P. (Kievskij Inst. Usovershenstvovaniya 
Vrachej, Kiev (Ukraine)); Avramenko, O.Yi.; Fyirsova, M.M.; Je- 
lagyin, V.V. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukraine); Khar’kovskij Nauchno-lssiedovatel’skij Inst. Meditsinskoj 
Radiologii, Kharkov (Ukraine). 1993. 42p. (in Ukrainian). (CONF- 
9304246-: Republican scientific and practical conference, Khar’kov 
(Ukraine), 28-29 Apr 1993). In Problems of diagnosis and therapy 
in thyroid diseases: Thesis. Order Number DE94624344. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHILDREN/health hazards; CHILDREN/ 
medical surveillance; THYROID/low dose irradiation; ANEMIAS; BI- 
OLOGICAL RADIATION EFFECTS; CHERNOBYLSK-4 REACTOR; 
CHILDREN; CHRONIC IRRADIATION; ICRP CRITICAL GROUP; 
INFECTIOUS DISEASES; NERVOUS SYSTEM DISEASES; 
PATHOLOGICAL CHANGES; REACTOR ACCIDENTS; RESPIRA- 
TORY SYSTEM DISEASES; THYROID 


19875 (INIS-UA-003, pp. 14-15) Some particularities of thy- 
roid and sugar diabetes diseases development in Gutsul 
region. Danilovs’ka, N.P. (Oblasnij endokrinologyichnij dispanser, 
Yivano-Frankyivs’k (Ukraine)); Pan’kyiv, V.Yi. Ministerstvo 
Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij 
Nauchno-Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov 
(Ukraine). 1993. 42p. (in Ukrainian). (CONF-9304246—: Republican 
scientific and practical conference, Khar’kov (Ukraine), 28-29 Apr 
1993). In Problems of diagnosis and therapy in thyroid diseases: 
Thesis. Order Number DE94624344. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HUMAN POPULATIONS/diabetes mellitus; 
HUMAN POPULATIONS/endocrine diseases; HUMAN POPULA- 
TIONS/reactor accidents; CHERNOBYLSK-4 REACTOR; MEDICAL 
SURVEILLANCE; THYROID; UKRAINE 


19876 (INIS-UA-003, pp. 16-17) Particularities of clinics, 
hormonal and immune homeostasis in persons with diffused 
toxic golter after the accident in Chernobyl NPP. Notarov, V.V. 
(Ukrainskij Nauchno-lssledovatel’skij Institut Farmakoterapii En- 
dokrinnykh zabolevanij, Kiev (Ukraine)); Grinchenko, T-.S.; 
Kravchun, N.O.; Fyilyajev, V.A. Ministerstvo Zdravookhraneniya 
Ukrainskoj SSR, Kiev (Ukraine); Khar’kovskij Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukraine). 
1993. 42p. (In Ukrainian). (CONF-9304246-: Republican scientific 
and practical conference, Khar’kov (Ukraine), 28-29 Apr 1993). In 
Problems of diagnosis and therapy in thyroid diseases: Thesis. 
Order Number DE94624344. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. GOITER/homeostasis; GOITER/icrp criti- 
cal group; MEDICAL SURVEILLANCE/icrp critical group; 
CHERNOBYLSK-4 REACTOR; COMPARATIVE EVALUATIONS; 
GOITER; HOMEOSTASIS; PATHOLOGICAL CHANGES; PA- 
TIENTS; REACTOR ACCIDENTS; THYROID HORMONES 
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19877 (INIS-UA-003, pp. 24-25) Condition of anti-oxidant 
protection in persons which took part in mitigation 
of Chernobyl accident consequences. Rom-Bugoslavs’ka, 
O.S. (Ukrainskij Nauchno-lssledovatel’skij Institut Farmakoterapii 
Endokrinnykh zabolevanij, Kiev (Ukraine)); Samonova, O.V.; Gry- 
inchenko, T.S. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, 
Kiev (Ukraine); Khar’kovskij Nauchno-lssiedovatel’skij Inst. Med- 
itsinskoj Radiologii, Kharkov (Ukraine). 1993. 42p. (In Ukrainian). 
(CONF-9304246-: Republican scientific and practical conference, 
Khar’kov (Ukraine), 28-29 Apr 1993). In Problems of diagnosis and 
therapy in thyroid diseases: Thesis. Order Number DE94624344. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/reactor 
accidents; MEDICAL SURVEILLANCE/icrp critical group; ANTIOXtI- 
DANTS; COMPARATIVE EVALUATIONS; HEALTH HAZARDS; 
HYPOTHYROIDISM; LIPIDS; PATIENTS; THYROIDITIS 


19878 (INIS-UA-003, pp. 38-39) Simulation of timogen ac- 
tion on immunity at persons irradiated during the Chernobyl 
accident. Khalangot, N.D. (Donetskij Meditsinskij Inst., Donetsk 
(Ukraine)); Raksha-Slyusareva, Je.A.; Latipova, G.A.; Degons’kij, 
A.Yi. Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev 
(Ukraine); Khar’kovskij Nauchno-lssledovatel’skij Inst. Meditsinskoj 
Radiologii, Kharkov (Ukraine). 1993. 42p. (in Ukrainian). (CONF- 
9304246—: Republican scientific and practical conference, Khar’kov 
(Ukraine), 28-29 Apr 1993). In Problems of diagnosis and therapy 
in thyroid diseases: Thesis. Order Number DE94624344. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ICRP CRITICAL GROUP/hypothyroidism; 
ICRP CRITICAL GROUP/post-irradiation therapy; ICRP CRITI- 
CAL GROUP/reactor accidents; CHERNOBYLSK-4 REACTOR; 
HYPOTHYROIDISM; IMMUNITY; IODINE; THYMUS; THY- 
ROGLOBULIN; THYROID 


19879 (JAERI-M-93-228, pp. 775-779) Neutron imaging of 
mice and rats in vivo with JRR-3 TNRF. Matsumoto, Gen-ichi 
(Fujita Health Univ., Toyoake, Aichi (Japan)); Ohara, Ken; Kato, 
Kazuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

After the successful commissioning of JRR-3M in 1991, one of 
the most powerful thermal neutron beam is now available for 
neutron radiography. In the present, most promising field for appli- 
cation of neutron radiography will be biology and medical science. 
As the first step for that direction, mice and rats were taken as 
sample objects. Both of the two methods, normal static imaging 
and real-time imaging were performed. Some new and important 


informations relating to the internal structures of these animals 
could be obtained in vivo. (author). 


19880 (LA-12739-PR) Health physics 1992 progress report. 
Los Alamos National Lab., NM (United States). Apr 1994. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94010051. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At Los Alamos National Laboratory, radiation protection services 
are provided by ESH-1, -4, and -12. and technical support is pro- 
vided by ESH-6 to Laboratory groups that work with significant 
quantities of fissile material. The mission of all these groups is to 
protect Laboratory workers, the public, and the environment from 
radiation associated with Laboratory operations. in this report, 1992 
radiation protection performance trends are presented. These data 
show that, in general, the collective external dose equivalent quan- 
tities from penetrating (gamma, x-ray, and neutron) radiation and 
from nonpenetrating (beta and low-energy photon) radiation 
showed a slight downward trend during 1992. The number of con- 
firmed contaminations of skin and personal clothing decreased in 
1992 when compared to the previous year. Finally, there was one 
reportable DOE 5000.3A internal contamination event in 1992. The 
1992 radiation protection activities of the Laboratory, conducted at 
both the Nevada Test Site and at Los Alamos, are presented and 
discussed. These activities include external dosimetry, internal 
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dosimetry, radiation-monitoring instrumentation, sample analysis, 
workplace radiological monitoring, nuclear criticality safety, haz- 
ardous materials response, radiological training, and radiological 
records. This report details routine activities, including any signifi- 
cant changes and improvements in 1992; additional activities, 
including special investigations, studies, and reviews; publications 
and presentations; and professional activities, including profes- 
sional memberships, training received, and conferences attended. 


19881 (LBL-35495) Recursive recovery of Markov transi- 
tion probabilities from boundary value data. Patch, S.K. 
Lawrence Berkeley Lab., CA (United States). Apr 1994. 
120p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00098. Contract 
FDF-49620-92-J-0067-11792; Grant NAG3-1143; Grant DMS89 Or- 
der Number DE94011914. Source: OSTI; NTIS; GPO Dep. 

In an effort to mathematically describe the anisotropic diffusion of 
infrared radiation in biological tissue Gruenbaum posed an 
anisotropic diffusion boundary value problem in 1989. In order to 
accommodate anisotropy, he discretized the temporal as well as 
the spatial domain. The probabilistic interpretation of the diffusion 
equation is retained; radiation is assumed to travel according to a 
random walk (of sorts). In this random walk the probabilities with 
which photons change direction depend upon their previous as well 
as present location. The forward problem gives boundary value 
data as a function of the Markov transition probabilities. The in- 
verse problem requires finding the transition probabilities from 
boundary value data. Problems in the plane are studied carefully in 
this thesis. Consistency conditions amongst the data are derived. 
These conditions have two effects: they prohibit inversion of the 
forward map but permit smoothing of noisy data. Next, a recursive 
algorithm which yields a family of solutions to the inverse problem 
is detailed. This algorithm takes advantage of all independent data 
and generates a system of highly nonlinear algebraic equations. 
Pluecker-Grassmann relations are instrumental in simplifying the 
equations. The algorithm is used to solve the 4 x 4 problem. Fi- 
nally, the smallest nontrivial problem in three dimensions, the 2 x 
2 x 2 problem, is solved. 


19882 (NIRS-M-86, pp. 14-22) Chemical protection from 
high LET radiation. Ando, Koichi (National Inst. of Radiological 
Sciences, Chiba (Japan)); Koike, Sachiko; Matsushita, Satoru; 
Kanai, Tatsuaki; Ohara, Hiroshi. National Inst. of Radiological Sci- 
ences, Chiba (Japan). May 1992. (in Japanese). (CONF-9112180-: 
23. NIRS symposium, Chiba (Japan), 5-6 Dec 1991). In Induction 
of radiation resistance: Biological and chemical means for radio- 
protection. 240p. Order Number DE94753219. Source: OSTI; 
NTIS; INIS. 

Radioprotection by WR151327 from high LET fast neutrons was 
investigated and compared with that from low LET radiation. Radia- 
tion damage in bone marrow, intestine, skin and leg length were all 
protected by a pretreatment with 400 mg/kg WR151327. Most 
prominent protection was observed for bone marrow, which gave a 
Dose Modifying Factor (DMF) of 2.2 against + rays. Identical pro- 
tection was observed between early and late radiation damage. 
WR151327 protected fast neutrons less efficiently than + rays; 
40% for bone marrow and 80% for skin leg. Pathological findings 
indicated that hyperplastic change in both dermis and epidermis as- 
sociated with late skin shrinkage. Laser doppler flow-metry showed 
a good relationship between reduction of blood flow and late skin 
shrinkage. Irradiation of skin by heavy particle Carbon-12 indicated 
that skin shrinkage was modified by unirradiated surrounding nor- 
mal tissues, which proposed a significant role of "Volume Effect’ in 
radiation damage. Tumor tissues were less protected by 
WR151327 than normal tissues. Dependence of radioprotection by 
WR151327 on tissue oxygen concentration is a probable reason to 
explain the difference between normal and tumor tissues. (author). 


19883 (NIRS-M-86, pp. 121-128) Methods for decorporation 
of important fission products. Watari, Kazuo (National Inst. of 
Radiological Sciences, Chiba (Japan)). National Inst. of Radiologi- 
cal Sciences, Chiba (Japan). May 1992. (in Japanese). 
(CONF-9112180—: 23. NIRS symposium, Chiba (Japan), 5-6 Dec 





1991). In Induction of radiation resistance: Biological and chemical 
means for radioprotection. 240p. Order Number DE94753219. 
Source: OSTI; NTIS; INIS. 

Fission products incorporated into human body by accidents 
should be treated with an application of suitable decorporation 
method. Decorporation methods are divided into several groups ac- 
cording to their mechanism of action; (1) dilution of radio nuclide 
by its stable isotope or similar chemical behavior elements, (2) 
complex formation with chelating agents such as DTPA, (3) ad- 
sorption on insoluble materials such as charcoal, prussian blue, (4) 
disturbance of metabolism by medicine like hormone or deficient 
diet, and (5) others. The future research trends toward synthesis of 
new chelating agent and application of natural materials. Their ef- 
fectiveness may be increased if they are applied in combination 
with other procedures. (author). 


19884 (NIRS-M-86, pp. 129-137) Disturbance of deposition 
and removal of plutonium. Fukuda, Satoshi (National Inst. of Ra- 
diological Sciences, Chiba (Japan)). National Inst. of Radiological 
Sciences, Chiba (Japan). May 1992. (in Japanese). (CONF- 
9112180—: 23. NIRS symposium, Chiba (Japan), 5-6 Dec 1991). In 
Induction of radiation resistance: Biological and chemical means 
for radioprotection. 240p. Order Number DE94753219. Source: 
OSTI; NTIS; INIS. 

The chelation therapy using DTPA (diethylenetriaminepentaacetic 
acid) and a new drug, CBMIDA [catechol 3, 6-bis (methyleiminodi- 
acetic acid)] showing more effectiveness on removal of plutonium 
and lower toxicity than DTPA, is available for occupational expo- 
sure but is difficult for public exposure, because there are many 
reluctant problems on their toxicities, administration routes and 
times, physical conditions of victims etc. We demonstrated that ac- 
tive amino acid calcium (AAACa), a natural product which mixed 
oyster shell electrolysate and amino acids of seaweeds, could re- 
move plutonium from bone and liver in rats. The removing methods 
of radionuclides using the bioavailability of AAACa will be utilized 
for public exposures and resolve the reluctant problems accompa- 
nied with a chelation therapy for occupational exposure. (author). 


19885 (NIRS-M-86, pp. 138-147) Carcinogenicity and ant- 
tumor activity of metal lons. Sakai, Kazuo (Chiba Univ. (Japan). 
Faculty of Pharmaceutical Sciences). National Inst. of Radiological 
Sciences, Chiba (Japan). May 1992. (in Japanese). (CONF- 
9112180—: 23. NIRS symposium, Chiba (Japan), 5-6 Dec 1991). In 
Induction of radiation resistance: Biological and chemical means 
for radioprotection. 240p. Order Number DE94753219. Source: 
OSTI; NTIS; INIS. 

This review describes the contribution of metal compounds or 
complexes to carcinogenicity and antitumor activity from three 
standpoints as follows: (1) For each metal that has been reported 
or suspected to be carcinogenic, the actions as its metal ion are 
discussed mainly in the fidelity test of DNA synthesis in vitro and/or 
in the mutagenicity test. (2) Anticarcinogenic action of metals with 
a suppressive effect on chemical carcinogenesis in animals is 
discussed. These roles of metals belong to a concept of chemopre- 
vention and are known to have some suppressive effects on tumor 
induction and development. The suppressive effect of copper on 
the tumorigenesis of liver in rats by 4-dimethylaminoazobenzene or 
N-nitrosodimethylamine is mainly described here. (3) Platinum 
complexes such as cis-diamminedichloropiatinum(Il) (CDDP) and 
1, 2-diaminocyclohexanedichloroplatinum(!!) (DACH DP) are 
known to be potent antitumor agents. However, serious renal toxic- 
ity has been found by administration of these complexes. We have 
investigated the synthesis of potent antitumor platinum complexes 
for less toxic ones. Cis-Diammine(ascorbato)platinum(Il) (CDAP) 
and 1, 2-diaminocyclohexane(ascorbato)platinum(I!) (DACH - AP), 
which changed the chlorides of CDDP and DACH .- DP to the 
ascorbate, were examined. The antitumor activity of these water- 
soluble ascorbatoplatinum complexes was assayed by using mice 
inoculated L1210 leukemia cells or Lewis lung carcinoma cells. The 
values of blood urea nitrogen were also measured as a marker of 
renal toxicity. The results with ascorbatocomplexes showed effec- 
tive antitumor activity and lightening of renal toxicity. (author). 


19886 (NIRS-M-88(v.1)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): All malignant neoplasms. l|wasaki, Tamiko; Fukuhisa, 
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Kenjiro; Nishizawa, Kanae; Murata, Motoi; Kobayashi, Sadayoshi; 
Matsudaira, Hiromichi. National Inst. of Radiological Sciences, 
Chiba (Japan). Jan 1993. 16ip. (in Japanese). Order Number 
DE94765353. Source: OSTI; NTIS; INIS. 

Volume 1 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The volume 
No. 1 contains tables of SMR for all malignant neoplasms. (J.P.N.). 


19887 (NIRS-M-88(v.2)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): Leukemia. Iwasaki, Tamiko; Fukuhisa, Kenjiro; Nishizawa, 
Kanae; Murata, Motoi; Kobayashi, Sadayoshi; Matsudaira, Hi- 
romichi. National Inst. of Radiological Sciences, Chiba (Japan). Jan 
1993. 161p. (In Japanese). Order Number DE94765354. Source: 
OSTI; NTIS; INIS. 

Volume 2 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The vol- 
ume No.2 contains tables of SMR for leukemia. (J.P.N.). 


19888 (NIRS-M-88(v.3)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): Acute non-lymphocytic leukemia. Iwasaki, Tamiko; 
Fukuhisa, Kenjiro; Nishizawa, Kanae; Murata, Motoi; Kobayashi, 
Sadayoshi; Matsudaira, Hiromichi. National Inst. of Radiological 
Sciences, Chiba (Japan). Jan 1993. 161p. (in Japanese). Order 
Number DE94765355. Source: OSTI; NTIS; INIS. 

Volume 3 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neopiasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The vol- 
ume No.3 contains tables of SMR for acute non-lymphocytic 
leukemia. (J.P.N.). 


19889 (NIRS-M-88(v.4)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): Malignant lymphoma. lwasaki, Tamiko; Fukuhisa, Kenjiro; 
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Nishizawa, Kanae; Murata, Motoi; Kobayashi, Sadayoshi; Matsu- 
daira, Hiromichi. National Inst. of Radiological Sciences, Chiba 
(Japan). Jan 1998. 161p. (In Japanese). Order Number 
DE94765356. Source: OSTI; NTIS; INIS. 

Volume 4 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The volume 
No.4 contains tables of SMR for malignant lymphoma. (J.P.N.). 


18890 (NIRS-M-88(v.5)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): Non-hodgkin lymphoma (NHL). Iwasaki, Tamiko; 
Fukuhisa, Kenjiro; Nishizawa, Kanae; Murata, Motoi; Kobayashi, 
Sadayoshi; Matsudaira, Hiromichi. National Inst. of Radiological 
Sciences, Chiba (Japan). Jan 1993. 16ip. (In Japanese). Order 
Number DE94765357. Source: OST!; NTIS; INIS. 

Volume 5 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The 
volume No.5 contains tables of SMR for non-hodgkin lym- 
phoma(NHL). (J.P.N.). 


19891 (NIRS-M-88(v.6)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 
1987): Multiple myeloma. Iwasaki, Tamiko; Fukuhisa, Kenjiro; 
Nishizawa, Kanae; Murata, Motoi; Kobayashi, Sadayoshi; Matsu- 
daira, Hiromichi. National Inst. of Radiological Sciences, Chiba 
(Japan). Jan 1993. 16ip. (In Japanese). Order Number 
DE94765358. Source: OSTI; NTIS; INIS. 

Volume 6 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The vol- 
ume No.6 contains tables of SMR for multiple myeloma. (J.P.N.). 


19892 


(NIRS-M-88(v.7)) Tables of standardized mortality 
ratio for cancer in cities, towns and villages in Japan (1973- 


1987): Malignant neoplasms of the lung and the thyroid. 
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iwasaki, Tamiko; Fukuhisa, Kenjiro; Nishizawa, Kanae; Murata, Mo- 
toi; Kobayashi, Sadayoshi; Matsudaira, Hiromichi. National Inst. of 
Radiological Sciences, Chiba (Japan). Jan 1993. 161p. (In Japan- 
ese). Order Number DE94765359. Source: OSTI; NTIS; INIS. 

Volume 7 of 7 volumes. 

This report contains tables of standardized mortality ratio(SMR) 
for cancer in cities, towns and villages in Japan. A survey is made 
only on several kinds of cancer which has (or possibly has) a rela- 
tion to radiation, such as all malignant neoplasms, leukemia, acute 
non-lymphocytic leukemia, malignant lymphoma, non-hodgkin lym- 
phoma(NHL), multiple myeloma, and malignant neoplasms of the 
lung and the thyroid. It is conducted by sex and by time period not 
only on all age group but also on age group from 0 to 24 (except 
malignant neoplasms of the lung and the thyroid) because raise of 
leukemia onset rate of the younger generation in peripheral area of 
reprocessing facilities becomes a problem. The term of survey is 
from 1973 to 1987 and divided into the whole term and every five 
years on available statistical data of dynamic population. SMR is 
calculated on each term by sex and municipalities. The results are 
shown on the tables. This report consists of 7 volumes. The vol- 
ume No.7 contains tables of SMR for malignant neoplasms of the 
lung and the thyroid. (J.P.N.). 


19893 (NIRS-R-23) Report of radioactivity survey research 
in fiscal year 1992. National Inst. of Radiological Sciences, Chiba 
(Japan). Nov 1998. 131p. (in Japanese). Order Number 
DE94765349. Source: OSTI; NTIS; INIS. 

In the National Institute of Radiological Sciences, as a part of the 
radioactivity investigation research by Science and Technology 
Agency, the investigation of the environment radioactivity due to 
the radioactive fallout accompanying nuclear explosion experiments 
and the radioactive substances released from nuclear power facili- 
ties and these safety analysis have been continuously carried out 
since 1959. The investigation of the radioactivity level and dose in 
environment, foods and human bodies, the investigation of the 
level around nuclear facilities, the business of radioactivity data 
center, the basic investigation on the evaluation of radioactivity sur- 
vey results, the training of engineers and so on were carried out. 
Those results are summarized. (J.P.N.). 


19894 (ORNUFTR-4928) Scientific Advisor of the US 
Delegation to the forty-third session of the United Nations Sc 
entific Committee on the Effects of Atomic Radiation, held in 
Austria: Foreign trip report, March 4~-12, 1994. Selby, P.B. Oak 
Ridge National Lab., TN (United States). 21 Mar 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009158. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The traveler attended the forty-third session of UNSCEAR, 
where he took part in the meetings of the Biological Subgroup and 
the Working Group of the UNSCEAR Committee. The traveler 
made important contributions to the annexes entitled “Epidemiologi- 
cal Studies of Radiation Carcinogenesis” and “Adaptive Responses 
to Radiation in Cells and Organisms.” Both of these documents re- 
ceived final approval for publication this year. The traveler played. 
an important role in the discussion of the future work of the com- 
mittee, for which he was also the Rapporteur. UNSCEAR decided 
upon the next series of annexes to be prepared, and these include 
an annex on hereditary effects of radiation. The stage is now set 
nicely for a major improvement in the direct method of genetic risk 
estimation when the travelers present series of long-term ADD 
(Assessment of Dominant Damage) experiments is complete. The 
traveler's familiarity with many earlier experiments done at ORNL 
by himself and others always proves to be of importance to UN- 
SCEAR during its discussions. 


a (ORNL/TM-12351) SEECAL: Program to calculate 


jent. Cristy, M.; Eckerman, K.F. Oak Ridge National 

Leb. TN (United States). Dec 1993. 99p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94006113. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes the computer program SEECAL, which cal- 
culates specific effective energies (SEE) to specified target regions 
for ages newborn, 1 y, 5 y, 10 y, 15 y, a 70-kg adult male, and a 





58-kg adult female. The dosimetric methodology is that of the Inter- 
national Commission on Radiological Protection (ICRP) and is 
generally consistent with the schema of the Medical Internal Radia- 
tion Dose committee of the US Society of Nuclear Medicine. 
Computation of SEEs is necessary in the computation of equivalent 
dose rate in a target region, for occupational or public exposure to 
radionuclides taken into the body. Program SEECAL replaces the 
program SEE that was previously used by the Dosimetry Research 
Group at Oak Ridge National Laboratory. The program SEE was 
used in the dosimetric calculations for occupational exposures for 
ICRP Publication 30 and is limited to adults. SEECAL was used to 
generate age-dependent SEEs for ICRP Publication 56, Part 1. 
SEECAL is also incorporated into DCAL, a radiation dose and risk 
calculational system being developed for the Environmental Protec- 
tion Agency. Electronic copies of the program and data files and 
this report are available from the Radiation Shielding Information 
Center at Oak Ridge National Laboratory. 


19896 (PNL-9367) Pantex Plant Cell 12-44-1 tritium re- 
lease: Re-assessment of environmental doses for 1990 to 
1992. Snyder, S.F.; Hwang, S.T. Pacific Northwest Lab., Richland, 
WA (United States). Mar 1994. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE94009460. Source: OSTI; NTIS; INIS; GPO Dep. 

A release of tritium gas occurred within Cell 12-44-1 at the Pan- 
tex Plant on May 17, 1989. The release was the result of a nuclear 
component containment failure. This document summarizes past 
assessments and characterization of the release. From 1990 to 
1992, the average annual dose to the offsite maximally exposed in- 
dividual (MEI), re-assessed using updated methods and data, 
ranged from 9E-6 to 2E-4 mrem/y. Doses at this level are well be- 
low the regulatory dose limit and support the discontinuation of the 
distinct calculation of the ME/ doses from the cell's tritium releases 
in future Pantex Annual Site Environmental Reports. Additional in- 
formation provides guidance for the evaluation of similar releases 
in the future. Improved Environmental Protection Department sam- 
pling plans and assessment goals will increase the value of the 
data collected during future incidents. 


19897 (PNL-SA-23160) Relationship between cross sec- 
tion measurements and understanding radiation induced 
damage to biomolecules. DuBois, R.D.; Braby, L.A. Pacific North- 
west Lab., Richland, WA (United States). Oct 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9310253-1: Indo-U.S. work- 
shop, New Delhi (india), 7-16 Oct 1993). Order Number 
DE94004778. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental research performed at the Pacific Northwest Labo- 
ratory relating to energy deposition by energetic charged particles 
is described. How cross section data obtained from gaseous- and 
condensed-phase studies are related to understanding damage to 
biomolecules is discussed. Studies to date stress the need for in- 
formation about energy deposition in individual interactions and 
show that multiple ionization may play a very significant role in bio- 
logical damage. Current efforts to relate this gas-phase information 
to condensed-phase processes and biologically relevant targets are 
outlined. 


19898 
breast disease in atomic-bomb survivors: Results of a 
histopathology review of autopsy breast tissue. Tokunaga, 
Masayoshi; Land, C.E.; Aoki, Yoichiro; Yamamoto, Tsutomu; Asano, 
Masahide; Sato, Eiichi; Tokuoka, Shoji; Sakamoto, Goi; Page, D.L. 
Radiation Effects Research Foundation, Hiroshima (Japan). Oct 
1993. 22p. Order Number DE94765439. Source: OSTI; NTIS; INIS. 

The risk of female breast cancer in association with radiation ex- 
posure is well established, on the basis of follow-up studies of the 
atomic-bomb survivors and other exposed populations. This associ- 
ation is especially strong for women exposed before age 20 yr and 
appears to be much weaker among women exposed after age 40 
yr. In this study, breast-tissue autopsy samples from high-dose and 
low-dose individuals in the Radiation Effects Research Foundation 
Life Span Study sample were examined in detail to determine 
whether nonproliferative or proliferative breast lesions are associ- 
ated with radiation exposure. The results suggest that proliferative 


(RERF-TR-9-92) Proliferative and nonproliferative 
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disease in general and atypical hyperplasia in particular are associ- 
ated with radiation exposure and that the risk is strongest for 
subjects who were ages 40-49 yr at the time of the bombings. It is 
hypothesized that this finding may be related to the age depen- 
dence of radiation-induced breast cancer, in the sense that 
potential cancers reflecting early-stage changes induced at these 
ages by radiation exposure may receive too little hormonal promo- 
tion to progress to frank cancers. (author). 


19899 (RERF-TR-14-92) Study of the titers of Anti-Epstein- 
Barr virus antibodies in the sera of atomic bomb survivors. 
Akiyama, Mitoshi; Kusunoki, Yoichiro; Kyoizumi, Seishi; Ozaki, 
Kyoko; Mizuno, Shoichi; Cologne, J.B. Radiation Effects Research 
Foundation, Hiroshima (Japan). 1993. 9p. Order Number 
DE94765436. Source: OSTI; NTIS; INIS. 

Antibody titers to Epstein-Barr virus antigens were determined in 
the sera of 372 atomic bomb survivors to evaluate the effect of the 
previous radiation exposure on immune competence against the la- 
tent infection of the virus. The proportion of persons with high titers 
(> 1:40) of IgG antibodies to the early antigen was significantly el- 
evated in the exposed survivors. Furthermore, the distribution of 
IgM titers against the viral capsid antigen was significantly affected 
by radiation dose with an increased occurrence of titers of 1:5 and 
1:10 in the exposed persons, although the dose effect was only 
marginally suggestive when persons with rheumatoid factor were 
eliminated from the analysis. These results suggest that reactiva- 
tion of Epstein-Barr virus in the latent stage occurs more frequently 
in the survivors, even though this might not be affected by the radi- 
ation dose. Otherwise, there was neither an increased trend in the 
prevalence of high titers (> 1:640) of IgG antibodies to the viral 
capsid antigen among the exposed people nor a correlation be- 
tween the radiation exposure and distributions of titers of IgA 
antibodies to the viral capsid antigen or antibodies to the anti- 
Epstein-Barr virus-associated nuclear antigen. (author). 


19900 (SAND—93-2554-Vol.1) Updated neutron spectrum 
characterization of SNL baseline reactor environments: Vol 
ume 1, Characterization. Griffin, P.J.; Kelly, J.G.; Vehar, D.W. 
Sandia National Labs., Albuquerque, NM (United States). Apr 
1994. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94010673. Source: OSTI; NTIS; INIS; GPO Dep. 

The neutron spectrum characteristics of the primary reactor envi- 
ronments are defined for use by facility customers and to provide 
an audit trail in support of current quality assurance initiatives. The 
neutron and gamma environments in the four primary customer en- 
vironments at SPR-IIl and ACRR facilities are characterized in 
detail. Enough detail is provided on other frequentiy-used environ- 
ments to support the definition of the 3-MeV and 1-MeV(Si) fluence 
provided on the Radiation Metrology Laboratory dosimetry reports. 


19901 (STUK-A-96) Radioactivity of people in Finland in 
1989-1990: Supplement 8 to Annual Report STUK-A-89. Ra- 
hola, T.; Suomela, M.; Illukka, E.; Puhakainen, M.; Pusa, S. 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). Feb 1993. 108p. Order Number DE94624404. Source: 
OSTI; NTIS; INIS. 

The atmospheric nuclear weapons tests of the 1950s, 60s and 
‘70s caused global radioactive fallout. After the reactor accident at 
Chernobyl, radioactive fallout was carried by air streams to most 
parts of Europe. In 1989-90 radionuclides causing internal contami- 
nation were transported to man only via foodchains and no longer 
via inhalation, as had happened immediately after the accident. To 
determine the level of radionuclides in the body and to estimate 
the internal radiation doses caused by the accident, whole-body 
counting measurements were performed. Ten different groups of 
people resident in Finland were measured during 1989-90. Three 
were local reference groups, two groups consisted of radiation 
workers, one was a population group presenting the entire country, 
and four were groups representative of people with special dietary 
habits. The weighted mean '°’Cs body burden in the population 
group was 1200 Bq at the end of 1989, and 900 Bq at the end of 
1990. The burdens varied from less than 50 Bq to 13 000 Bq in 
1990. The measurement data showed that the maximum body bur- 
dens were reached in the summer 1987, after which a continuous 
decrease could be observed. In the groups with special diets, the 
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highest mean Cs-137 body burden in 1990 was found in the Lapp 
group from Inari. Within this group, the maximum mean body bur- 
den, 10 000 Ba, was found in male reindeer herders their body 
burdens varying from 3000 to 30 000 Bq. The mean effective 
doses delivered to the population in Finland, estimated by using 
the measurement data on the population group, was 0.04 mSv in 
1989, 0.03 mSv in 1990 and the corresponding committed effective 
doses were 0.06 mSv and 0.04 mSv, respectively. (orig.). (18 refs., 
11 figs., 40 tabs.). 


19902 (USTUR-0001-93) The United States Transuranium 
and Uranium Registries: Revision 1, [Annual] report, October 
1, 1990—April 1992. Kathren, R.L. Washington State Univ., Rich- 
land, WA (United States). Health Research and Education Center. 
1 Sep 1992. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-92EH89181. (CONF-920444—41: 203. 
American Chemical Society (ACS) national meeting, San Fran- 
cisco, CA (United States), 5-10 Apr 1992). Order Number 
DE94004393. Source: OSTI; NTIS; GPO Dep. 

This paper describes the history, organization, activities and re- 
cent scientific accomplishments of the United States Transuranium 
and Uranium Registries. Through voluntary donations of tissue ob- 
tained at autopsies, the Registries carry out studies of the 
concentration, distribution and biokinetics of plutonium in occupa- 
tionally exposed persons. Findings from tissue analyses from more 
than 200 autopsies include the following: a greater proportion of 
the americium intake, as compared with plutonium, was found in 
the skeleton; the half-time of americium in liver is significantly 
shorter than that of plutonium; the concentration of actinide in the 
skeleton is inversely proportional to the calcium and ash content of 
the bone; only a small percentage of the total skeletal deposition of 
plutonium is found in the marrow, implying a smaller risk from irra- 
diation of the marrow relative to the bone surfaces; estimates of 
plutonium body burden made from urinalysis typically exceed those 
made from autopsy data; pathologists were unable to discriminate 
between a group of uranium workers and persons without known 
occupational exposure on the basis of evaluation of microscopic 
kidney slides; the skeleton is an important long term depot for ura- 


nium, and that the fractional uptake by both skeleton and kidney 
may be greater than indicated by current models. These and other 
findings and current studies are discussed in depth. 


19903 (USTUR-0002-93) Publications list of the United 
States Transuranium and Uranium Registries, 1968-1993. 
Kathren, R.L.; Hunacek, M.; Gervais, T. Washington State Univ., 
Richland, WA (United States). Jul 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO06- 
92EH89181. Order Number DE94004394. Source: OSTI; NTIS; 
GPO Dep. 

The United States Transuranium and Uranium Registries (US- 
TUR) began with the establishment of the National Plutonium 
Registry in 1968. In 1910, the name was changed to the United 
States Transuranium Registry to reflect a broader concern with the 
entire spectrum of transuranium elements, and in 1918, a parallel 
but separate United States Uranium Registry was created to study 
the uranium decay series. With similar goals of understanding the 
biokinetics, dosimetry, and potential health effects of transuranic e- 
ements and uranium series based on actual human experience, 
the two registries were administratively joined in February 1992. 
Accordingly, compilation and publication of a complete listing and 
collection of Registries publications for from the inception through 
July 1993 was undertaken to coincide with the silver anniversary of 
the Registries. The following criteria were established for the vari- 
ous categories of publications included in the listing of publications: 
Journal Articles and Conference Proceedings — Comprised of all 
known publications in the open peer reviewed scientific literature 
for research and related activities carried out, funded, or otherwise 
sponsored, wholly or in part, by the Registries. The peer reviewed 
literature was taken to include scientific journals and formal pub- 
lished proceedings of scientific meetings. Annual Reports — These 
are annual or progress reports published by the Registries. Miscel- 
laneous Publications - These are professional or scientific 
publications of staff affiliated with the Registries at the time of pub- 
lication that do not fit into the above categories. Included are 
abstracts, book reviews, letters to the editor, articles from the peer 
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reviewed scientific literature and technical reports. Books and Book 
Chapters — This category consists of scientific or technical books 
and book chapters authored by professional staff affiliated with the 
Registries at the time of preparation. 


19904 (WHC-EP-0749) Westinghouse radiological contain- 
ment guide. Aitken, S.B. (idaho National Engineering Lab., Idaho 
Falls, ID (United States)); Brown, R.L.; Cantrell, J.R.; Wilcox, D.P. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1994. 156p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94010889. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides uniform guidance for Westinghouse con- 
tractors on the implementation of radiological containments. This 
document reflects standard industry practices and is provided as a 
guide. The guidance presented herein is consistent with the re- 
quirements of the DOE Radiological Control Manual (DOE N 
5480.6). This guidance should further serve to enable and encour- 
age the use of containments for contamination control and to 
accomplish the following: Minimize personnel contamination; Pre- 
vent the spread of contamination; Minimize the required use of 
protective clothing and personal protective equipment; Minimize the 
generation of waste. 


5603 Chemicals Metabolism and Toxicology 


Refer also to citation(s) 17785, 17818, 17845, 18225, 19609, 
19610, 19613, 19654, 19670, 19788, 19789, 19790, 19792, 19793, 
19794, 19795, 19796, 19797, 19808 


19905 (DOE/ER/60696-5) [Mass spectrometric analysis of 
polycyclic aromatic hydrocarbons adducted to DNA]: Final re- 
port. Barofsky, D.F. Oregon State Univ., Corvallis, OR (United 
States). Dept. of Agricultural Chemistry. [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
88ER60696. Order Number DE94004850. Source: OSTI; NTIS; 
GPO Dep. 

Studies described herein sought and to synthesize PAH-adducted 
residues of DNA to serve as models for carrying out the mass 
spectrometric studies; to construct and test a high performance, 
pulsed ion bombardment, time-of-flight (TOF) mass spectrometer; 
to initiate an investigation of the efficacy of using thin wire sample 
holders to increase sensitivity and focused ion beam bombardment 
to increase ion yield and ion transmission; and to initiate an investi- 
gation of sensitivity enhancing matrices for PAH-adducted DNA. 


19906 (DOE/ER/61384—2) [Incremental funding request]. 

Lincoin, D.E. South Carolina Univ., Columbia, SC (United States). 
Dept. of Biological Sciences. [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER61384. 
Order Number DE94010217. Source: OSTI; NTIS; GPO Dep. 

Two separate experiments described here involves using early 
(2nd) instar larvae on plants with four levels of CO. with no nutri- 
ent limitation, and using penultimate instar (5th) larvae fed plants 
grown under four COz and two nutrient levels in two feeding trials 
from plants from two different seasons, spring and fall. For each 
experiment the COz plant growth conditions were the same: pine 
seedlings were grown in open-topped chambers under three levels 
of COz: (1) ambient (2) 150 ulL/L CO2 above ambient and (3) 300 
uL/L above ambient. A fourth treatment, non-chambered ambient 
(NC) was used to assess chamber effects. Nutrient treatments were 
either low nitrogen or nutrient unlimited. Performance of larvae was 
determined by caiculating the relative growth and consumption 
rates, as well as the digestibility of the larvae. Leaf samples were 
taken to determine leaf nitrogen, starch, and water contents. 


19907 (DOE/ER/61604—1) An exploration of sequence spe- 
cific DNA-duplex/pyrene interactions for intercalated and 
surface-associated pyrene species: Technical progress report. 
Netzel, T.L. Georgia State Univ., Atlanta, GA (United States). Dept. 
of Chemistry. 7 Jan 1994. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-93ER61604. Order 
Number DE94010744. Source: OSTI; NTIS; GPO Dep. 

The use of both short (5-atom) and long (12-atom) covalent link- 
ing chains to attach, respectively, a pyrenesulfonate or a 
pyrenebutyrate moiety to a central region of a DNA duplex allows 





construction of DNA-duplex/pyrene assemblies of two types. Long 
linking chains permit pyrene to intercalate within the DNA duplex, 
while the short chains constrain pyrene to remain in the outer- 
surface region of the major-groove of the duplex. Electrochemical 
data suggest that reductive electron-transfer (ET) quenching of 
photoexcited pyrene (pyrene*) labels will be most exothermic for 
guanosine than for the other three DNA nucleosides and that oxida- 
tive ET quenching of pyrene* will be most exothermic for thymidine 
than for the other three DNA nucleosides. The study combines two 
effects, (1) differential DNA/pyrene geometries in covalent assem- 
blies with different length linking chains and (2) differential ET 
quenching reactivities among the DNA nucleotides to explore se- 
quence specific and duplex/pyrene association specific effects on 
DNA-base ionization reactions. This report describes progress in 
synthesizing target pyrene-labeled nucleosides and oligonu- 
cleotides, in commissioning our fluorescence lifetime measurement 
system, and in the photochemical behavior of pyrene-labeled nu- 
cleosides, single strands of DNA, and duplexes of DNA. 
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19908 (ANL/EA/CP-82328) An improved assessment ap- 
proach for noise impacts from stationary point and traffic 
sources on humans and wildlife. Chang, Young-Soo; Chun, K.C. 
Argonne National Lab., IL (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940632-8: Annual meeting and exhibition 
of the Air and Waste Management Association, Cincinnati, OH 
(United States), 19-24 Jun 1994). Order Number DE94009728. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents an improved, efficient approach for assess- 
ing noise impacts associated with a complex set of noise sources 
at multiple receptor locations; noise impacts form typical remedial 
activities at a contaminated industrial site are used as an example. 
The noise sources associated with remedial activities at the site 
and surrounding areas are described, the noise-propagation model- 
ing methods and results are presented, and an impact assessment 
of the contaminated site is discussed with regard to applicable reg- 
ulatory standards and individual and community responses. Also 
discussed is the improved noise assessment approach. The im- 
proved features demonstrated are automate approaches for (1) 
inputting long-term hourly meterorological data (e.g., 8,760 hours 
for a one-year period) into a long-range noise-propagation model 
for computing noise-level increases at receptor locations and (2) 
analyzing potential individual and community responses to intrusive 
noises using the IAP and modified CNR. 


19909 (DOE/CE/34025-T12) Further studies of 60-Hz expo- 
sure effects on human function: Final report summary, July 3, 
1989-September 15, 1993. Graham, C.; Cohen, H.D. Midwest Re- 
search Inst., Kansas City, MO (United States). 29 Mar 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-89CE34025. Order Number DE94010192. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the exploratory study was to determine whether 
the electric or magnetic field, presented separately in an intermittent 
fashion, would produce the same pattern of heart rate increases 
and decreases seen in the original intermittent exposure study. In 
addition, time of day and baseline heart rate were explored in an 
attempt to clarify design issues that arose from previous studies. 
Twenty-four healthy young men 21 to 35 years of age participated 
in the study. Half were exposed to a 9-kV/m electric field, and half 
to a 200-mG magnetic field. Within each of these groups, half were 
exposed in the morning and half in the afternoon. 


19910 (PNL-SA-23995) Investigation of exposure to Ex- 
tremely Low Frequency (ELF) magnetic and electric fields: 
Ongoing animals studies. Anderson, L.E. Pacific Northwest Lab., 
Richland, WA (United States). Mar 1994. 10p. Sponsored by US- 
DOE, Washington, DC (United States);Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC06- 
76RLO01830. (CONF-9403111-—1: Electric Power Research Institute 
(EPRI) EMF seminar on focus on research, Santa Clara, CA 
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(United States), 14-16 Mar 1994). Order Number DE94011239. 
Source: OSTI; NTIS; GPO Dep. 

There is now convincing evidence from a large number of labo- 
ratories, that exposure to extremely low frequency (ELF) magnetic 
and electric fields produces biological responses in animals. Many 
of the observed effects appear to be directly or indirectly associ- 
ated with the neural or neuroendocrine systems. Such effects 
include increased neuronal excitability, chemical and hormonal 
changes in the nervous system, altered behavioral responses, 
some of which are related to sensing the presence of the field, and 
changes in endogenous biological rhythms. Additional indices of 
general physiological status appear relatively unaffected by expo- 
sure, although effects have occasionally been described in bone 
growth and fracture repair, reproduction and development, and im- 
mune system function. A major current emphasis in laboratory 
research is to determine whether or not the reported epidemiologi- 
cal studies that suggest an association between EMF exposure 
and risk of cancer are supported in studies using animal models. 
Three major challenges exist for ongoing research: (1) knowledge 
about the mechanisms underlying observed bioeffects is incom- 
plete, (2) researchers do not as yet understand what physical 
aspects of exposure produce biological responses, and (3) health 
consequences resulting from ELF exposure are unknown. Although 
no animal studies clearly demonstrate deleterious effects of ELF 
fields, several are suggestive of potential health impacts. From the 
perspective of laboratory animal studies, this paper will discuss bio- 
logical responses to ELF magnetic and/or electric field exposures. 
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19911 (MSHA/IR—1216) Injury experience in stone mining, 
1992. Mine Safety and Health Administration, Denver, CO (United 
States). Safety and Health Technology Center. 1994. 512p. Spon- 
sored by Department of Labor, Washington, DC (United States). 
Order Number DE94011056. Source: OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of stone mining in the United States for 1992. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and principal type of 
mineral. Related information on employment, worktime, and operat- 
ing activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison with other 
metal and nonmetallic mineral mining industries and with coal min- 
ing, summary reference tabulations are included at the end of both 
the operator and the contractor sections of this report. 


19912 (UCRL-JC—116348) Issues concerning the applica- 
tion of seismic base isolation in the DOE. Sommer, S.C.; 
Trummer, D.J. Lawrence Livermore National Lab., CA (United 
States). Feb 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940752-1: 
5. U.S. national conference on earthquake engineering, Chicago, 
IL (United States), 10-14 Jul 1994). Order Number DE94008287. 
Source: OSTI; NTIS; GPO Dep. 

Since the early 1970's, the United States Department of Energy 
(DOE) has been engaged in a program to mitigate the effects of 
earthquakes on its facilities. Traditional means within the DOE or 
designing or retrofitting structures to withstand earthquakes include 
strengthening and anchoring. A nontraditional and in increasingly 
popular concept for lessening the effects of earthquakes on struc- 
tures is seismic base isolation. Because base isolation is emerging 
as a promising technology for mitigating seismic effects, is potential 
role in the DOE must be evaluated. In order to use the technology 
within the DOE, there are technical and implementation issues that 
need to be carefully studied. By addressing these issues, base iso- 
lation can become a viable design option for mitigating the effects 
of earthquakes on DOE facilities. This overview paper discusses 
the potential applications of seismic base isolation in the DOE and 
the necessary steps for implementing the technology in the DOE. 
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19913 (ANL/MCS/CP-82809) MPMM: A Massively Parallel 
Mesoscale Model. Foster, |.; Michalakes, J. Argonne National 
Lab., IL (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9211198-2: 5. ECMWF workshop on parallel processing in 
meteorology, Reading (United Kingdom), 23 Nov 1992 - 27 nov 
1993). Order Number DE94011514. Source: OSTI; NTIS; GPO 
Dep. 

Static domain decomposition is a technique that provides a quick 
path to porting atmospheric models on distributed memory paraliel 
computers. However, parallel inefficiencies in the form of load im- 
balances and ill-tuned communication are difficult to correct without 
complicated and explicit recoding. Reconfiguring the code to run on 
larger or smaller numbers of processors may require recompiling. 
Modularity and machine independence may also suffer. If full ad- 
vantage is to be taken of Massively Parallel Processing (MPP) 
technology, tools and techniques that allow for dynamic perfor- 
mance tuning and reconfiguration are required. Program 
Composition Notation (PCN) is a language and run-time system for 
expressing parallel programs developed at Argonne and at the Cal- 
ifornia Institute of Technology. It provides an intermediate layer 
between the application program and the physical processors of a 
computer. It allows the model to be statically decomposed over a 
virtual machine, but this virtual machine can be mapped and 
remapped dynamically over the physical computer. Programs are 


portable to as many machines as PCN itself, modularity is easily 
preserved, and communication tuning for a particular computer is 
encapsulated within the PCN run-time system. in this paper we re- 
port on a project at Argonne National Laboratory to parallelize the 
Penn State/NCAR Mesoscale Model version 5 using a fine grain 
decomposition dynamically mapped and managed under PCN. 


19914 (DOE/ER/14234-2) Vent processes during the 1912 
eruption at Novarupta, Katmai National Park, Alaska: Progress 
report, [November 15, 1991-November 14, 1992]. Bates, T.; 
Eichelberger, J.; Swanson, S. Alaska Univ., Fairbanks, AK (United 
States). 1 Jun 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-92ER14234. Order Number 
DE94010740. Source: OSTI; NTIS; GPO Dep. 

Blocks of welded fragmental material ejected at Novarupta dur- 
ing the great eruption of 1912 provide evidence of the contents 
and development of the vent. Because they appear to represent 
material held at magmatic temperature for hours to days and then 
quenched at depth and ejected, they provide unusual information 
on the timing of processes of degassing, welding, and magma mix- 
ing. Two breccia types are distinguished by proportions of the three 
magmatic components. Type 1 breccia (Hikidreth’s “vitrophyre”) is 
thyolite- and andesite-rich (“volcanic inclusions” in the glassy ma- 
trix were found to be 1912 andesite), contains abundant lithics, and 
is found throughout deposits of the eruption’s second and third 
days. It corresponds to magmatic proportions being erupted toward 
the end of the first day, or Episode |. Type 2 is dacite-rich and poor 
in lithics, and occurs only at the surface. It corresponds to mag- 
matic proportions erupted during Episodes II and Ill. A pyroclastic 
dike exposed in a bomb of Type 2 vent breccia is petrologically 
related to Novarupta lava. Water is strongly but not completely de- 
gassed from vent breccias (Type | breccia at 0.30 wt % H2O and 
Type 2 breccia at 0.15 wt % H2O even when bread crusted) and 
more thoroughly degassed from dome lava (rhyolite and andesite 
at < 0.10 wt % H20), but the pyroclastic dike retains significant 
water (averages 0.90 wt. % H2O) and its host breccia likewise con- 
tains elevated water concentrations (0.30-0.40 wt % HzO). The 
mafic component in Novarupta dome is derived from andesitic, 
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rather than dacitic magma, and has crystallized substantially in re- 
sponse to mixing with its cooler host. 


19915 (DOE/ID/13215—T2-Attach.) INEL cold test pit demon- 
stration of improvements in_ information derived from 
non-intrusive geophysical methods over buried waste sites: 
Phase 2, Final report: Attachment. Coleman Energy and Envi- 
ronmental Systems, Golden, CO (United States). Blackhawk 
Geosciences Div. 9 May 1994. 37p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-931D13215. Order 
Number DE94011115. Source: OSTI; NTIS; INIS; GPO Dep. 

Under contract between US DOE Idaho National Engineering 
Laboratory (INEL) and the Blackhawk Geosciences Division of 
Coleman Research Corporation (BGD-CRC), geophysical investi- 
gations were conducted to improve the detection of buried wastes. 
Over the Cold Test Pit (CTP) at INEL, data were acquired with 
multiple sensors on a dense grid. Over the CTP the interpretations 
inferred from geophysical data are compared with the known place- 
ment of various waste forms in the pit. The geophysical sensors 
employed were magnetics, frequency and time domain electromag- 
netics, and ground penetrating radar. Also, because of the high 
data density acquired, filtering and other data processing and 
imaging techniques were tested. After completion and analysis of 
the survey and interpretation over the CTP, the second phase of 
investigation consisted of testing geophysical methods over the 
Idaho Chemical Processing Plant (ICPP). The sections of the ICPP 
surveyed are underlain by a complex network of buried utility lines 
of different dimensions and composition, and with placement at 
various depths up to 13 ft. Further complications included many 
metallic objects at the surface, such as buildings, reinforced con- 
crete pads, and debris. Although the multiple geophysical sensor 
approach mapped many buried utilities, they mapped far from all 
utilities shown on the facility drawings. This report consists of data 
collected from these geophysical surveys over the ICPP. 


19916 (DOE/MC/29106-3531) Geophysical data fusion for 
subsurface imaging: Phase 1. Hoekstra, P.; Vandergraft, J.; 
Blohm, M.; Porter, D. Coleman Research Corp., Columbia, MD 
(United States). Aug 1993. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-92MC29106. Order 
Number DE94000056. Source: OSTI; NTIS; INIS; GPO Dep. 

A geophysical data fusion methodology is under development to 
combine data from complementary geophysical sensors and incor- 
porate geophysical understanding to obtain three dimensional 
images of the subsurface. The research reported here is the first 
phase of a three phase project. The project focuses on the charac- 
terization of thin clay lenses (aquitards) in a highly stratified sand 
and clay coastal geology to depths of up to 300 feet. The sensor 
suite used in this work includes time-domain electromagnetic in- 
duction (TDEM) and near surface seismic techniques. During this 
first phase of the project, enhancements to the acquisition and pro- 
cessing of TDEM data were studied, by use of simulated data, to 
assess improvements for the detection of thin clay layers. Sec- 
ondly, studies were made of the use of compressional wave and 
shear wave seismic reflection data by using state-of-the-art high 
frequency vibrator technology. Finally, a newly developed process- 
ing technique, called “data fusion,” was implemented to process 
the geophysical data, and to incorporate a mathematical model of 
the subsurface strata. Examples are given of the results when 
applied to real seismic data collected at Hanford, WA, and for sim- 
ulated data based on the geology of the Savannah River Site. 


19917 (DOE/MC/29267-3458) Geologic research of conven- 
tional and unconventional hydrocarbon resources: Quarterly 
report, October 1, 1992—March 1, 1993. Geological Survey, Re- 
ston, VA (United States). 2 Mar 1993. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AT21-92MC29267. 
Order Number DE94003504. Source: OSTI; NTIS; GPO Dep. 

Contains article by W.D. Stanley: Analyais of deep seismic re- 
flection and other data from the Southern Washington Cascades, 
Task No. 2. 

This report covers the period from October 1, 1992 to March 1, 
1993. The overall goals of the program task are to provide a final 
synthesis of six deep seismic reflection profiles and other geological 
and geophysical data from the southern Washington Cascades re- 
gion where a probable extensive deep sedimentary basin has been 





discovered. This deep sedimentary basin is hypothesized from ge- 
ological, regional magnetotelluric (MT), gravity, magnetic , and 
seismic reflection data as described in the American Association of 
Petroleum Geologists (AAPG) article by Stanley and others (1992). 
This report analyzed three seismic reflection profiles acquired by 
the Morgantown Energy Technology Centers in combination with 
the extensive MT and other data to outline a probable geological 
model for a thick conductive section of rocks in the southern Wash- 
ington Cascades (called the Southern Washington Cascades 
conductor, SWCC). Earlier MT models suggested that the section 
consisted of an east-dipping package that extended to depths of as 
much as 20 km but appeared to surface in the Bear Canyon area 
near Morton, Washington and along the axis of the Carbon River 
and Morton anticlines. Interpretation of the first three DOE seismic 
reflection approximately confirmed the MT interpretation and added 
new information on anticlinal structures and detailed stratigraphy. In 
this quarterly report, we summarize the progress over the first two 
quarters of the program for FY93, and project the possible findings 
during the remainder of the project. A milestone chart for the first 
two quarters has been submitted separately, along with cost re- 
ports, but a copy of these items are attached for completeness. 


19918 (DOE/RW/00134—-T6) Review and selection of unsat- 
urated flow models. INTERA, Inc., Las Vegas, NV (United 
States). 10 Sep 1993. 288p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC01-91RW00134. Order Num- 
ber DE94004174. Source: OSTI; NTIS; INIS; GPO Dep. 

Under the US Department of Energy (DOE), the Civilian Ra- 
dioactive Waste Management System Management and Operating 
Contractor (CRWMS M&O) has the responsibility to review, evalu- 
ate, and document existing computer ground-water flow models; to 
conduct performance assessments; and to develop performance 
assessment models, where necessary. In the area of scientific 
modeling, the M&O CRWMS has the following responsibilities: To 
provide overall management and integration of modeling activities. 
To provide a framework for focusing modeling and model! develop- 
ment. To identify areas that require increased or decreased 
emphasis. To ensure that the tools necessary to conduct perfor- 
mance assessment are available. These responsibilities are being 
initiated through a three-step process. It consists of a thorough 
review of existing models, testing of models which best fit the es- 
tablished requirements, and making recommendations for future 
development that should be conducted. Future mode! enhancement 
will then focus on the models selected during this activity. Further- 
more, in order to manage future model development, particularly in 
those areas requiring substantial enhancement, the three-step pro- 
cess will be updated and reported periodically in the future. 


19919 (LA-UR-93-3699) Role of magmea-water interaction 
in very large explosive eruptions. Valentine, G.A. Los Alamos 
National Lab., NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9310222—1: Seminar on physics of vapor 
explosion, Tomakomai (Japan), 25-29 Oct 1993). Order Number 
DE94002698. Source: OSTI; NTIS; GPO Dep. 

An important class of explosive eruptions, involving large-scale 
magma-water interaction during the discharge of hundreds to thou- 
sands of cubic kilometers of magma, is discussed. Geologic 
evidence for such eruptions is summarized. Case studies from 
New Zealand, Australia, England, and the western United States 
are described, focusing on inferred eruption dynamics. Several crit- 
ical problems that need theoretical and experimental research are 
identified. These include rates at which water can flow into a vol- 
canic vent or plumbing system, entrainment of water by explosive 
eruptions through lakes and seas, effects of magma properties and 
gas bubbles on magma-water interaction, and hazards associated 
with the eruptions. 


19920 (LA-UR-94-418) A study of multiphase flow in frac 
tured porous media using a microscale lattice Boltzmann 
approach. Soll, W.E. (Los Alamos National Lab., NM (United 
States)); Eggert, K.E.; Grunau, D.W.; Schafer-Perini, A.L. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940742—1: Computational methods in water 
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resources, Heidelberg (Germany), 19-22 Jul 1994). Order Number 
DE94006164. Source: OSTI; NTIS; GPO Dep. 

The lattice Boltzmann technique has been shown to be an effi- 
cient and reliable approach to modeling single- and multi-fluid flow 
in porous media systems. The flexibility of this approach in dis- 
cretizing the pore/solid space means it is particularly well suited to 
capturing fluid behavior, fluid-fluid interactions, and fluid-solid inter- 
actions at the scale of the individual pores. Such flexibility readily 
lends itself to studying processes occurring at physical interfaces, 
such as between a fracture and the surrounding porous matrix. 
Here we present pore-level simulations of fluid flow through a frac- 
ture embedded in an unsaturated matrix. Simulations are run on 
the massively parallel] Connection Machine 5 (CM-5) using the two- 
fluid, two-dimensional lattice Boltzmann flow simulator developed at 
Los Alamos National Laboratory. We look at the effect of pressure 
gradients and initial matrix saturation on infiltration into the matrix 
and fiuid flow along the fracture. 


19921 (ORNL/TM—12666) Modernization of the graphics 
post-processors of the Hamburg German Climate Computer 
Center Carbon Cycle Codes. Stevens, E.J.; McNeilly, G.'S. Oak 
Ridge National Lab., TN (United States). Mar 1994. 105p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94011604. Source: OSTI; 
NTIS; GPO Dep. 

The existing National Center for Atmospheric Research (NCAR) 
code in the Hamburg Oceanic Carbon Cycle Circulation Model and 
the Hamburg Large-Scale Geostrophic Ocean General Circulation 
Model was modernized and reduced in size while still producing an 
equivalent end result. A reduction in the size of the existing code 
from more than 50,000 lines to approximately 7,500 lines in the 
new code has made the new code much easier to maintain. The 
existing code in Hamburg model uses legacy NCAR (including 
even emulated CALCOMP subrountines) graphics to display graph- 
ical output. The new code uses only current (version 3.1) NCAR 
subrountines. 
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19922 (DESY-93-013, pp. 276-286) Q-deformed systems 
and constrained dynamics. Shabanov, S.V. (Lab. of Theoretical 
Physics, Joint Inst. for Nuclear Research, Moscow (Russian Feder- 
ation)). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Feb 1993. (CONF- 
9209462-: 26. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch Rietz (Germany), 9-13 Sep 
1992). In Proceedings of the XXVI international symposium Ahren- 
shoop on the theory of elementary particles. 343p. Order Number 
DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that quantum theories of the q-deformed harmonic 
oscillator and one-dimensional free q-particle (a free particle on the 
‘quantum’ line) can be obtained by the canonical quantization of 
classical Hamiltonian systems with commutative phase-space vari- 
ables and a non-trivial symplectic structure. In the framework of 
this approach, classical dynamics of a particle on the q-line coin- 
cides with the one of a free particle with friction. It is argued that 
q-deformed systems can be treated as ordinary mechanical sys- 
tems with the second-class constraints. In particular, second-class 
constrained systems corresponding to the q-oscillator and q- 
particle are given. A possibility of formulating q-deformed systems 
via gauge theories (first-class constrained systems) is briefly dis- 
cussed. (orig.) 


19923 (DESY—93-142) Adiabatic perturbation theory: Sem? 
classical limit of the reflection coefficient on a potential 
barrier. Firica, G. (Hamburg Univ. (Germany). 2. Inst. fuer Theo- 
retische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Oct 1993. 36p. Order Number DE94768984. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Using methods of Adiabatic Perturbation Theory, the asymptotic 
behaviour in the semiclassical limit of the reflection coefficient for 
one dimensional collisions in quantum mechanics is_ studied 
rigorously. In this limit we give a recursive method for an exact cal- 
culation to all orders. In contrast to other methods (which fail), our 
method still works when the energy is near or equal to the top of 
the potential. First we derive the coefficient for a specific potential. 
Then we give the coefficient to first three orders for an arbitrary po- 
tential depending only on the potential’s behaviour around its 
maximum. We point out that each term needs to be analyzed to 
"all orders”. (orig.) 


19924 (DESY—94-019) é&’-function perturbations and Neu- 
mann boundary-conditions by path integration. Grosche, C. 
(Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Feb 1994. 12p. Sponsored by Deutsche Forschungsgemeinschaft, 
Bonn (Germany). Contract DFG GR 1031/2-1. (HEP-TH-9402110). 
Order Number DE94768910. Source: OSTI; NTIS (US Sales Only); 
INIS. 

6'-function perturbations and Neumann boundary conditions are 
incorporated into the path integral formalism. The starting point is 
the consideration of the path integral representation for the one di- 
mensional Dirac particle together with a relativistic point interaction. 
The non-relativistic limit yields either a usual 6-function or a é’- 
function perturbation; making their strengths infinitely repulsive one 
obtains Dirichlet, respectively Neumann boundary conditions in the 
path integral. (orig.) 


19925 (DOE/ER/40757-015) Coherence and chaos. Sudar- 
shan, E.C.G. Texas Univ., Austin, TX (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-93ER40757. (CONF-9306140-3: Coherent states: 
past present and future, Oak Ridge, TN (United States), 14-17 Jun 
1993). Order Number DE94008529. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The annihilation operator for harmonic oscillator is a weighted 
shift operator and can be realized on a family of over complete co- 
herent states. Shift operators arise in dynamical maps of systems 
exhibiting deterministic chaos. Generalized coherent states, called 
harmonious states, realize these maps in a simple manner. By 
analytic continuation the spectral family can be altered, thus fur- 
nishing an alternative perspective on resonant scattering. Singular 
distributions are necessary to reproduce the rich structure of 
chaotic and scattering systems. 


19926 (DOE/ER/40757-28) Scattering theory for the quan- 
tum envelope of a classical system. Sudarshan, E.C.G. Texas 
Univ., Austin, TX (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
93ER40757. Order Number DE94008530. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Classical dynamics, reformulated in terms of its quantum enve- 
lope is studied for the stationary states of the interacting system. 
The dynamical variable of “elapsed time” plays a crucial role in this 
study. It is shown that the perturbation series for the elapsed time 
can be summed in various simple cases even when standard per- 
turbation series diverge. For the special class of systems where 
the interactions fall off sufficiently fast at infinity one could define 
“in” and “out” states; and consequently the wave matrices and 
scattering matrices. The scattering phase shifts bear a simple rela- 
tion to the time delay in scattering. 


19927 (INIS-mf—13870, pp. 123-124) Nonlinear models in 
quantum physics. Tolar, J. (Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). Fakulta Jaderna a Fysikaine Inzenyrska); 
Havlicek, M.; Hiavaty, L.; Stovicek, P.; Burdik, C. Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. QUANTUM FIELD THEORY/nonlinear 
problems 


19828 (JINR-E-7-93-126, pp. 101) Correlation of partial 
waves in deep inelastic reaction and fission. Strutinsky, V.M. 
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Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
in International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DEEP INELASTIC SCATTERING/partial 
waves; FISSION/partial waves; CORRELATION FUNCTIONS; 
CROSS SECTIONS; FISSION; SCATTERING AMPLITUDES 


19929 (LBL-34942) Quantum groups, non-commutative dif- 
ferential geometry and applications. Schupp, P. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). 9 Dec 1993. 134p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
PHY-90-21139. (UCB-PTH-93/35). Order Number DE94011358. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The topic of this thesis is the development of a versatile and ge- 
ormetrically motivated differential calculus on non-commutative or 
quantum spaces, providing powerful but easy-to-use mathematical 
tools for applications in physics and related sciences. A generaliza- 
tion of unitary time evolution is proposed and studied for a simple 
2-level system, leading to non-conservation of microscopic entropy, 
a phenomenon new to quantum mechanics. A Cartan calculus that 
combines functions, forms, Lie derivatives and inner derivations 
along general vector fields into one big algebra is constructed for 
quantum groups and then extended to quantum planes. The con- 
struction of a tangent bundle on a quantum group manifold and an 
BRST type approach to quantum group gauge theory are given as 
further examples of applications. The material is organized in two 
parts: Part | studies vector fields on quantum groups, emphasizing 
Hopf algebraic structures, but also introducing a “quantum geomet- 
ric” construction. Using a generalized semi-direct product 
construction we combine the dual Hopf algebras A of functions and 
U of left-invariant vector fields into one fully bicovariant algebra of 
differential operators. The pure braid group is introduced as the 
commutant of A(U). It provides invariant maps A — U and thereby 
bicovariant vector fields, casimirs and metrics. This construction al- 
lows the translation of undeformed matrix expressions into their 
less obvious quantum algebraic counter parts. We study this in de- 
tail for quasitriangular Hopf algebras, giving the determinant and 
orthogonality relation for the “reflection” matrix. Part Il considers 
the additional structures of differential forms and finitely generated 
quantum Lie algebras — it is devoted to the construction of the Car- 
tan calculus, based on an undeformed Cartan identity. 
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19930 (ANL/CMT/PP—73161) A possible origin of EL6 chon- 
drites from a high temperature-high pressure solar gas. 
Blander, M. (Argonne National Lab., IL (United States)); Unger, L.; 
Pelton, A.; Eriksson, G. Argonne National Lab., IL (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94010467. Source: OSTI; NTIS; GPO Dep. 

Condensates from a gas of “solar” composition were calculated 
to investigate the origins of EL6 chondrites using a free energy 
minimization program with a data base for the thermodynamic 
properties of multicomponent molten silicates as well as for other 
liquids solids, solid solutions and gaseous species. Because of 
high volatility of silicon and silica, the high silicon content of metal 
(2.6 mole %) can only be produced at pressures 10-* atm at tem- 
peratures above 1475 K. At 100-500 atm, a liquid silicate phase 
crystallizes at a temperature where the silicon content of the metal, 
ferrosilite content of the enstatite and albite concentration in the 
plagioclase are close to measured values. In pyrometallurgy, liquid 
silicates are catalysts for reactions in which Si-O-Si bridging bonds 
are broken or formed. Thus, one attractive mode for freezing in the 
compositions of these three phases is disappearance of fluxing liq- 
uid. If the plagioclase can continue to react with the nebula without 
a liquid phase, lower pressures of 10~-' to 1 atm might be possi- 
ble. Even if the nebula is more reducing than a solar gas, the 





measured properties of EL6 chondrites might be reconciled with 
only slightly lower pressures (less than 3X lower). The tempera- 
tures would be about the same as indicated in our calculations 
since the product of the silicon content of the metal and the square 
of the ferrosilite content of the enstatite constitute a cosmother- 
mometer for the mineral assemblage in EL6 chondrites. 


19931 (ANL/CMT/PP-77577) On the origin of porphyritic 
chondrules. Blander, M. (Argonne National Lab., IL (United 
States)); Unger, L.; Pelton, A.; Ericksson, G. Argonne National 
Lab., IL (United States). [1994]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94010464. Source: OSTI; NTIS; GPO Dep. 

A computer program for the complex equilibria in a cooling nebu- 
lar gas was used to explore a possible origin of porphyritic 
chondrules, the major class of chondrules in chondritic meteorites. 
It uses a method of accurately calculating the thermodynamic prop- 
erties of molten multicomponent aluminosilicates, which deduces 
the silicate condensates vs temperature and pressure of a nebular 
gas. This program is coupled with a chemical equilibrium algorithm 
for systems with at least 1000 chemical species; it has a data base 
of over 5000 solid, liquid, and gaseous species. Results are 
metastable subcooled liquid aluminoscilicates with compositions re- 
sembling types IA and II porphyritic chondrules at two different 
temperatures at any pressure between 10-* and 1 (or possibly 
10-% to 5) atm. The different types of chondrules (types |, Il, Ill) 
could have been produced from the same gas and do not need a 
different gas for each apparent oxidation state; thus, the difficulty of 
current models for making porphyritic chondrules by reheating dif- 
ferent solids to just below their liquidus temperatures in different 
locations is not necessary. Initiation of a stage of crystallization just 
below liquidus is part of the natural crystallization (recalescence) 
process from metastable subcooled liquidus and does not require 
an improbably heating mechanism. 2 tabs. 


19932 (BNL-49773) Guiding hard x rays with glass poly- 
capillary fiber. Xiao, Q.F. (X-Ray Optical Systems, Inc., Albany, 
NY (United States)); Ponomarev, |.Y.; Kolomitsev, A.!.; Gibson, 
D.M.; Dilmanian, F.A.; Nachaliel, E. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
; FG02-91ER81221. (CONF-930824-31: Synchrotron radiation in- 
strumentation, Gaithersburg, MD (United States), 23-26 Aug 1993). 
Order Number DE94004949. Source: OSTI; NTIS; INIS; GPO Dep. 

X rays can be guided through a polycapillary fiber by multiple to- 
tal reflections from the smooth channel walls of the fiber. Using 
monochromatic Synchrotron Radiation at energies of 22 and 44 
keV, we measured the efficiency of transmission of x rays through 
polycapillary fibers with channel diameters of about 13 um. 
Efficiencies of 57.3% and 54.5% for 22 keV and 44 keV x rays, re- 
spectively, were obtained with a 120-mm-iong straight polycapillary 
fiber aligned with the incident beam. These values are close to the 
open fraction of the fiber, which is about 60%. In addition, trans- 
mission efficiency was measured as a function of the tilt angle 
between the incident beam and the axis of the fiber. We also mea- 
sured the transmission efficiency as a function of the deflection 
angle for a 114-mm-long curved polycapillary fiber. The measure- 
ments are compared with a ray-tracing simulation. 


19933 (DESY-93-013, pp. 56-63) A time dependent tachyon 
in a linear expanding Robertson-Walker space time. Behrndt, K. 
(Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 
1993. (CONF-9209462-: 26. international symposium Ahrenshoop 
on the theory of elementary particles, Wendisch Rietz (Germany), 
9-13 Sep 1992). in Proceedings of the XXVI international sympo- 
sium Ahrenshoop on the theory of elementary particles. 343p. 
Order Number DE94766580. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We investigate the tachyon coupling in a static Robertson-Walker 
like metric background. For a tachyon and dilaton field which are 
only time dependent one can rewrite this model as a SU(2) Wess- 
Zumino-Witten model and a scalar Feigin-Fuchs theory. In this 
case the restriction to a real exponential tachyon field fixes the 
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level k of the Wess-Zumino-Witten model. An investigation of the 
tachyon mass shows that the tachyon is massless for k=1. (orig.) 


19934 (FNAL/C—94/084) Sloan digital sky survey. Kent, 
S.M. (Fermi National Accelerator Lab., Batavia, IL (United States)); 
Stoughton, C.; Newberg, H.; Loveday, J.; Petravick, D.; Gurbani, 
V.; Berman, E.; Sergey, G.; Lupton, R. Fermi National Accelerator 
Lab., Batavia, IL (United States). Apr 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9310239-2: 3. annual conference on 
astronomical data analysis software and systems, Victoria 
(Canada), 13-15 Oct 1993). Order Number DE94011749. Source: 
OSTI; NTIS; GPO Dep. 

The Sloan Digital Sky Survey will produce a detailed digital pho- 
tometric map of half the northern sky to about 23 magnitude using 
a special purpose wide field 2.5 meter telescope. From this map 
we will select ~ 10° galaxies and 10° quasars, and obtain high 
resolution spectra using the same telescope. The imaging catalog 
will contain 10° galaxies, a similar number of stars, and 10° quasar 
candidates. 


19935 (INIS-mf-13853, pp. T-23) Investigation of electrode 
melting by electric arcs. Lowke, J.J. (Commonwealth Scientific 
and Industrial Research Organization, Lindfield, NSW (Australia). 
Div. of Applied Physics); Morrow, R.; Farmer, A.J.D.; Haddad, G.N. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ELECTRODES/melting; PLASMA 
SHEATH/electrodes; AMP BEAM CURRENTS; CATHODES; 
COPPER; ELECTRIC ARCS; ELECTRODES; MELTING; EXPERI- 
MENTAL DATA; THEORETICAL DATA; TUNGSTEN 


19936 (INIS-mf-13853, pp. T-30) A self-consistent simule- 
tion of a magnetron discharge. Van der Straaten, T.A. (Sydney 
Univ., NSW (Australia). Dept. of Plasma Physics); Cramer, N.F.; 
Falconer, |.S.; James, B.W. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRIC DISCHARGES/computerized 
simulation; ELECTRIC DISCHARGES/self-consistent field; 
MAGNETRONS/electric discharges; ARGON; CYLINDRICAL 
CONFIGURATION; ELECTRON-ATOM COLLISIONS; ENERGY 
SPECTRA; ION-ATOM COLLISIONS; MAGNETRONS; MONTE 
CARLO METHOD; NUMERICAL SOLUTION; P CODES; THEO- 
RETICAL DATA 


19937 (LA-UR-94-1118) Angular momentum in the Local 
Group. Dunn, A. (Cambridge Univ. (United Kingdom). Inst. of As- 
tronomy); Laflamme, R. Los Alamos National Lab., NM (United 
States). [1994]. 8p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940179-1: Comparative and global prop- 
erties conference, La Serena (Chile), 25-28 Jan 1994). Order 
Number DE94009322. Source: OSTI; NTIS; GPO Dep. 

We briefly review models for the Local Group and the acquisition 
of its angular momentum. We describe early attempts to 
understand the origin of the spin of the galaxies discussing the hy- 
pothesis that the Local Group has little angular momentum. Finally 
we show that using Peebles’ least action principle there should be 
a rather large amount of orbital angular momentum compared to 
the magnitude of the spin of its galaxies. Therefore the Local 
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Group cannot be thought as tidally isolated. Using Peebles’ trajec- 
tories we give a possible set of trajectories for Local Group 
galaxies which would predict their spin. 


19938 (LA-UR-94-1378) Substorm statistics: Occurrences 
and amplitudes. Borovsky, J.E.; Nemzek, R.J. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9403115—1: Substorms, Fairbanks, AL (United States), 7- 
11 Mar 1994). Order Number DE94011694. Source: OSTI; NTIS; 
GPO Dep. 

The occurrences and amplitudes of substorms are statistically in- 
vestigated with the use of three data sets: the AL index, the Los 
Alamos 3-satellite geosynchronous energetic-electron measure- 
ments, and the GOES-5 and -6 geosynchronous magnetic-field 
measurements. The investigation utilizes ~ 13,800 substorms in 
AL, ~ 1400 substorms in the energetic-electron flux, and ~ 100 
substorms in the magnetic field. The rate of occurrence of sub- 
storms is determined as a function of the time of day, the time of 
year, the amount of magnetotail bending, the orientation of the ge- 
omagnetic dipole, the toward/away configuration of the IMF, and 
the parameters of the solar wind. The relative roles of dayside re- 
connection and viscous coupling in the production of substorms are 
assessed. Three amplitudes are defined for a substorms: the jump 
in the AL index, the peak of the >30-keV integral electron flux at 
geosynchronous orbit near midnight, and the angle of rotation of 
the geosynchronous magnetic field near midnight. The substorm 
amplitudes are statistically analyzed, the amplitude measurements 
are cross correlated with each other, and the substorm amplitudes 
are determined as functions of the solar-wind parameters. Periodi- 
cally occurring and randomly occurring substorms are analyzed 
separately. The energetic-particle-flux amplitudes are consistent 
with unloading and the AL amplitudes are consistent with direct 
driving plus unloading. 


19939 (LA-UR-94-1379) Random and periodic substorms 
and their origins in the solar wind. Borovsky, J.E. (Los Alamos 
National Lab., NM (United States)); Belian, R.D.; Nemzek, R.J.; 


Smith, C.W. Los Alamos National Lab., NM (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9403115—2: Substorms, Fair- 


banks, AL (United States), 7-11 Mar 1994). Order Number 
DE94011693. Source: OSTI; NTIS; GPO Dep. 

Substorms occur (recur) in two fashions: periodically with time or 
randomly in time. A statistical analysis of the time intervals At be- 
tween subsequent substorm onsets clearly shows these two types 
of substorms. When substorms are recurring periodically, the pe- 
riod is 3.1 + 1.2 hours, and the distribution of periods is gaussian. 
When substorms are occurring randomly, the time intervals At be- 
tween successive substorm onsets are distributed according to the 
exponential distribution exp(—4t//5 hours), with a 5-hour mean in- 
terval between random onsets. With the use of the Los Alamos 
geosynchronous energetic-particle dam and the OMNI solar-wind 
data, it is shown that periodic substorms are associated with time 
intervals when the average value of the IMF is southward for ex- 
tended periods of time and it is shown that randomly occurring 
substorms are statistically correlated with randomly occurring 


northward-to-southward reversals of the 1-hour-averaged values of 
the IMF B,. 


19840 (LA-UR-94-1455) Magnetotall dynamics: MHD simu- 
lations of driven and spontaneous dynamic changes. Birn, J. 
(Los Alamos National Lab., NM (United States)); Schindler, K.; 
Hesse, M. Los Alamos National Lab., NM (United States). [1994]. 
14p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9403116-1: ICS2 conference, Fairbanks, AK (United 
States), 7-11 Mar 1994). Order Number DE94011702. Source: 
OSTI; NTIS; GPO Dep. 

The dynamic evolution of the magnetotail during growth phase 
and expansion phase of a substorm is studied through threedimen- 
sional time-dependent MHD simulations. To mode! growth phase 
effects, an external electric field with an equatorward inflow is ap- 
plied at the boundaries over a finite time period. This leads to the 
formation of a thin current sheet with greatly enhanced current 
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density in the near tail, embedded in the wider plasma/current 
sheet, which becomes diminished in strength. A faster, sponta- 
neous current sheet formation occurs when entropy conservation is 
released in an isobaric model, while the ideal MHD constraint per- 
sists. This may be a suitable model for the late, explosive part of 
the growth phase. The transition to the substorm expansive phase 
is modeled by an increase in anomalous resistivity, using either 
uniform resistivity or a current density dependent resistivity which is 
turned on when the current density exceeds a certain threshold. In 
both cases the violation of ideal MHD leads to resistive instability 
and the formation of a near-Earth neutral line, fast flow, and plas- 
moid ejection, together with the dipolarization and current reduction 
in the region further earthward. The spontaneous increase in total 
region 1 type field-aligned currents associated with the disruptions 
of the thin current sheets is less significant than that found in ear- 
lier simulations of the disruption of a wider current sheet, whereas 
the driven increase in the region 1 type current is substantial. The 
results demonstrate that the same dynamic process which appears 
spontaneous in the behavior of some quantities might be inter- 
preted as entirely driven from the observation of others. 


19941 (LBL-35277) Absolute limit on rotation of gravita- 
tionally bound stars. Glendenning, N.K. Lawrence Berkeley Lab.., 
CA (United States). Mar 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940182—1: Aspen winter conference on astrophysics: mil- 
lisecond pulsars, a decade of surprises, Aspen, CO (United 
States), 3-7 Jan 1994). Order Number DE94011367. Source: 
OSTI; NTIS; GPO Dep. 

The authors seek an absolute limit on the rotational period for a 
neutron star as a function of its mass, based on the minimal con- 
straints imposed by Einstein's theory of relativity, Le Chatelier's 
principle, causality and a low-density equation of state, uncertain- 
ties which can be evaluated as to their effect on the result. This 
establishes a limiting curve in the mass-period plane below which 
no pulsar that is a neutron star can lie. For example, the minimum 
possible Kepler period, which is an absolute limit on rotation below 
which mass-shedding would occur, is 0.33 ms for a M = 1.442 MO 
neutron star (the mass of PSR1913+16). If the limit were found to 
be broken by any pulsar, it would signal that the confined hadronic 
phase of ordinary nucleons and nuclei is only metastable, an extra- 
ordinary conclusion. 


19942 (LBL-35438) Stellar aichemy: The origin of the 
chemical elements. Norman, E.B. Lawrence Berkeley Lab., CA 
(United States). 13 Mar 1994. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940301—30: 207. spring national meeting of the American 
Chemical Society (ACS), San Diego, CA (United States), 13-18 
Mar 1994). Order Number DE94011903. Source: OSTI; NTIS; 
INIS; GPO Dep. 

What makes the stars shine? This question puzzled human be- 
ings for thousands of years. Early in this century, chemists and 
physicists discovered radioactivity; and the nuclear model of the 
atom was developed. Once nuclear reactions were produced in the 
laboratory, it did not take long before their role in stellar energy 
generation was realized. The theory that nuclear fusion is the 
source of stellar energy was initially developed in the 1930’s and 
was elaborated in detail in the 1950's. Only within the last ten 
years, however, have astronomical observations provided direct 
confirmation of these theoretical ideas. In this paper, | describe the 
sequences of nuclear reactions that are believed to be responsible 
for the power generation in stars. The ashes of these reactions are 
the heavy elements that we find on earth and throughout the uni- 
verse. The evolution and final fates of stars are examined. The key 
astronomical observations that provide support for these theoretical 
ideas are presented. 


19943 (UCRL-CR-116204) Wedge scattering by the method 
of iteration. Holliday, D. (Logicon R and D Associates, Los Ange- 
les, CA (United States)); DeRaad, L.L. Jr.; St-Cyr, G.J. Lawrence 
Livermore National Lab., CA (United States); Logicon R and D 
Associates, Los Angeles, CA (United States). Jul 1993. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (RDA-TR—1910001-002). Order Number 
DE94010404. Source: OSTI; NTIS; GPO Dep. 





We have investigated scattering from the classic wedge and 
have shown that the method of iteration of the surface current inte- 
gral equation predicts currents and backscattered fields that are 
good approximations to the Sommerfeld solution. The method of it- 
eration has also been applied to truncated wedges on flat surfaces 
with the result that the scattering from this wedge is been to be 
very much different from the Sommerfeld solution. These results 
and their implications for ocean backscatter are reported herein. 


19944 (UCRL-ID—115730) TSAR modeling of a TEM horn 
and surrounding structure. Ng, W.C.; Pennock, S.T. Lawrence 
Livermore National Lab., CA (United States). Nov 1993. 124p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010668. Source: 
OSTI; NTIS; GPO Dep. 

Modeling of a TEM horn was performed with the TSAR FDTD 
electromagnetics code. The modeling was done in stages, begin- 
ning with the simplest case, the bare antenna itself. Complexity 
was added in the form of a dielectric lens, an enclosing cylinder, a 
layer of absorber inside the cylinder, resistive terminations between 
the horn and cylinder, and a flat plate over all, electrically separate 
from the cylinder. The final configuration included all of the above, 
plus a ring of ferrite inside the cylinder, just ahead of the horn. 
Predictions of the far-field were made at roughly ten degree incre- 
ments, more closely spaced near boresight, in both vertical and 
horizontal planes, through the antenna’s centerline. Time histories 
at those points were evaluated, and from the time histories power 
densities were calculated. Both time histories and power densities 
will be presented for the configurations modeled. 


19945 (UCRL-JC—116866) New calculations of Fe spectra 
in high-temperature plasmas. Liedahi, D.A. (Lawrence Livermore 
National Lab., CA (United States)); Osterheld, A.L.; Mewe, R.; 
Kaastra, J.S. Lawrence Livermore National Lab., CA (United 
States). 30 Mar 1994. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9403100—1: Advanced satellite for cosmology and astrophysics 
symposium, Tokyo (Japan), 8-11 Mar 1994). Order Number 
DE94009919. Source: OSTI; NTIS; GPO Dep. 

Spectroscopic data acquired during the ASCA performance veri- 
fication phase have revealed a discrepancy between measured line 
flux ratios and the predictions of standard plasma emission codes. 
In plasmas for which coronal ionization equilibrium should apply, 
flux ratios of 4-2 and 3-2 line complexes in highly-ionized Fe are 
observed to be significantly lower than predicted, thus compromis- 
ing the quality of spectral fits. We have recalculated Fe L-shell 
spectra using the HULLAC atomic physics package and present re- 
sults for the ionization stages Fe XXI-XXIV. Our preliminary results 
show (4—2)/(3—2) ratios that are substantially smaller than those 
tabulated in the commonly used spectral models and point to the 
possibility of bringing theoretical spectra into accord with the obser- 
vations. 


19946 (UCRL-JC—116941) The winds of cataclysmic vari- 
ables. Mauche, C.W. (Lawrence Livermore National Lab., CA 
(United States). Lab. for Experimental Astrophysics); Raymond, 
J.C. Lawrence Livermore National Lab., CA (United States). 16 
Feb 1994. 21p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Grant 
NAGW-528. (CONF-9310316-1: Cosmic winds and the helio- 
sphere conference, Tucson, AZ (United States), 18-22 Oct 1993). 
Order Number DE94010897. Source: OSTI; NTIS; GPO Dep. 

The authors present an observational and theoretical review of 
the winds of cataclysmic variables (CVs). Specifically, they con- 
sider the related problems of the geometry and mass-loss rate of 
the winds of CVs, their ionization state and variability, and the re- 
sults from studies of eclipsing CVs. Finally, they consider the 
properties of accretion disk wind models. Some of these models 
predict substantial angular momentum loss, which could affect both 
disk structure and binary evolution. 
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19947 (DESY-—93-013) Proceedings of the XXVI interna- 
tional symposium Ahrenshoop on the theory of elementary 
particles. Doerfel, B. (ed.); Wieczorek, E. (ed.). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. 343p. (CONF-9209462-: 26. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch Rietz (Germany), 9-13 Sep 1992). Order Num- 
ber DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 
These proceedings contain most of the invited talks and short 
communications presented at the XXVI" International Symposium 
Ahrenshoop on the Theory of Elementary Particles which took place 
from September 9" to 13", 1992 at Wendisch-Rietz near Berlin. 
The Symposium was organized jointly by the Institute for Elemen- 
tary Particle Physics of the Humboldt University Berlin, the Institute 
for Theoretical Physics of the University Hannover, the Sektion 
Physik of the University Munich, and DESY - Institute for High En- 
ergy Physics Zeuthen. See hints under the relevant topics. (orig.) 


19948 (DOE/ER/40420-T5) UCLA Particle and Nuclear 
Physics Research Group, 1993 progress report. Nefkens, 
B.M.K.; Clajus, M.; Price, J.W.; Tippens, W.B.; White, D.B. Califor- 
nia Univ., Los Angeles, CA (United States). Sep 1993. 110p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-88ER40420. Order Number DE94008536. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The research programs of the UCLA Particle and Nuclear 
Physics Research Group, the research objectives, results of experi- 
ments, the continuing activities and new initiatives are presented. 
The primary goal of the research is to test the symmetries and in- 
variances of particle/nuclear physics with special emphasis on 
investigating charge symmetry, isospin invariance, charge conjuga- 
tion, and CP. Another important part of our work is baryon 
spectroscopy, which is the determination of the properties (mass, 
width, decay modes, etc.) of particles and resonances. We also 
measure some basic properties of light nuclei, for example the 
hadronic radii of 3H and *He. Special attention is given to the eta 
meson, its production using photons, electrons, ++, and protons, 
and its rare and not-so-rare decays. In Section 1, the physics moti- 
vation of our research is outlined. Section 2 provides a summary of 
the research projects. The status of each program is given in Sec- 
tion 3. We discuss the various experimental techniques used, the 
results obtained, and we outline the plans for the continuing and 
the new research. Details are presented of new research that is 
made possible by the use of the Crystal Ball Detector, a highly 
segmented Nal calorimeter and spectrometer with nearly 4x ac- 
ceptance (it was built and used at SLAC and is to be moved to 
BNL). The appendix contains an update of the bibliography, confer- 
ence participation, and group memos; it also indicates our share in 
the organization of conferences, and gives a listing of the colloquia 
and seminars presented by us. 


19949 (DOE/ER/40717-10) High energy: Progress report, 
March 1, 1993—February 28, 1994. Bonner, B.E.; Roberts, J.B. Jr. 
Rice Univ., Houston, TX (United States). Bonner Nuclear Labs. 1 
Dec 1993. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-92ER40717. Order Number 
DE94009477. Source: OSTI; NTIS; INIS; GPO Dep. 

We report here on progress made for the period from December 
1, 1992 (the date of submission of our latest progress report) to 
November 30, 1993 for DOE Grant No. DE-FG05-92ER40717. The 
new results from the SMC experiment have generated a buzz of 
theoretical activity. Our involvement with the DO experiment and 
the upgrade has increased substantially during the past two years 
so that we now have six people heavily committed and making 
what can only be described as a large and disproportionate impact 
on DO physics output. Some of the new developments made here 
at Rice in Neural Network and Probability Density Estimation tech- 
niques for data analysis promise to have applications both in DO 
and beyond. We report a load of new results from our high-p; jet 
photoproduction experiment. In addition we have been working on 
KTeV, albeit without having adequate funding for this work. 
Progress on the theoretical front has been nothing short of amaz- 
ing, as is reported herein. In a grand lecture tour during this 
sabbatical year, Paul Stevenson has already reported his break- 
throughs at ten institutions, including CERN, Oxford, Cambridge, 


ERA Vol. 19, No. 7 363 





66 PHYSICS 
6620 Physics of Elementary Particles and Fields 


Rutherford Lab, Imperial College, and Durham University. The 
group at Rice University has had an exceptionally productive year 
and we are justifiably proud of the progress which is reported here. 


6621 General Theory of Particles and Fields 
Refer also to citation(s) 20092 


19950 (BONN-HE-93-43) Curiosities at ceffective = 1. 
Flohr, M.A.I. Bonn Univ. (Germany). Physikalisches Inst. Dec 1993. 
14p. (HEP-TH-9301297). Order Number DE94769123. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The moduli space of all rational conformal quantum field theories 
with effective central charge coy = 1 is considered. Whereas the 
space of unitary theories essentially forms a manifold, the non uni- 
tary ones form a fractal which lies dense in the parameter plane. 
Moreover, the points of this set are shown to be in one-to-one cor- 
respondence with the elements of the modular group for which an 
action on this set is defined. (orig.) 


19951 (BONN-HE-93-49) A class of W-algebras with in- 
finitely generated classical limit. Boer, J. de (State Univ. of New 
York, Stony Brook (United States). Inst. for Theoretical Physics); 
Feher, L.; Honecker, A. Bonn Univ. (Germany). Physikalisches 
Inst. Dec 1993. 39p. (ITP-SB-93-84; HEP-TH-9312049). Order 
Number DE94769121. Source: OSTI; NTIS (US Sales Only); INIS. 

There is a relatively well understood class of deformable W- 
algebras, resulting from Drinfeld-Sokolov (DS) type reductions for 
Kac-Moody algebras, which are Poisson bracket algebras based 
on finitely, freely generated rings of differential polynomials in the 
classical limit. The purpose of this paper is to point out the exis- 
tence of a second class of deformable W-algebras, which in the 
classical limit are Poisson bracket algebras carried by infinitely, 
nonfreely generated rings of differential polynomials. We present il- 
lustrative examples of coset constructions, orbifold projections, as 
well as first class Hamiltonian reductions of DS type W-algebras 
leading to reduced algebras with such infinitely generated classical 
limit. We also show in examples that the reduced quantum alge- 
bras are finitely generated due to quantum corrections arising upon 
normal ordering the relations obeyed by the classical generators. 
We apply invariant theory to describe the relations and to argue 
that classical cosets are infinitely, nonfreely generated in general. 
As a by-product, we also explain the origin of the previously con- 
structed and so far unexplained deformable quantum W(2,4,6) and 
W(2,3,4,5) algebras. (orig.) 


19952 (BONN-HE-93-52) On bosonic and supersymmetric 
current algebras for non-semi-simple groups. Mohammedi, N. 
Bonn Univ. (Germany). Physikalisches Inst. Dec 1993. 10p. (HEP- 
TH-9312182). Order Number DE94769154. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present a systematic approach to constructing current alge- 
bras based on non-semisimple groups. The Virasoro central 
charges corresponding to these current algebras are not, in gen- 
eral, given by integer numbers. The key point in this construction is 
that the bilinear form appearing in the current algebra can be differ- 
ent from the bilinear form used to raise and lower group indices. 
The action which realises this current algebra as its symmetry is 
also found. (orig.) 


19953 (DESY-93-013, pp. 1-11) Remarks on the continuum 
formulation of noncritical strings. Dorn, H. (Fachbereich Physik, 
Inst. fuer Elementarteilchenphysik, Humboldt-Univ., Berlin (Ger- 
many)); Otto, H.J. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI intemational symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss various aspects of the calculation functions in confor- 
mal theories coupled to quantized 2-dimensional gravity. The main 
emphasis lies on the construction of a continuation in the number 
of insertions of the cosmological constant operator for arbitrary di- 
mension of the target space. We add a more extended introduction 
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and discussion of the preculiarities in 1-dimensional target space 
as well as some further remarks about the 4-point function. (orig.) 


19954 (DESY—93-013, pp. 12-26) Abelian double gauge- 
invariant continuous quantum field theory of electric charge 
confinement. Kleinert, H. (inst. fuer Theoretische Physik, Freie 
Univ. Berlin (Germany)). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 
1993. (CONF-9209462—: 26. international symposium Ahrenshoop 
on the theory of elementary particles, Wendisch Rietz (Germany), 
9-13 Sep 1992). In Proceedings of the XXVI international sympo- 
sium Ahrenshoop on the theory of elementary particles. 343p. 
Order Number DE94766580. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We present a simple quantum field theory in the continuum 
which imitates the confinement mechanism of the standard U(1) 
lattice gauge model by forming strings between opposite electric 
charges in a condensate of Dirac monopoles. The monopoles are 
described by a gauge field F™,,,, which under string deformation 
changes locally by 8,,A“, - 8,A™, without changing physical ob- 
servables. These gauge fields are transformed into a Higgs field 
which gives rise to flux tubes of electric field lines. The theory ex- 
plains the phenomenon observed in many Monte Carlo simulations, 
also of nonabelian lattice gauge models, that the thermal decon- 
finement transition apparently restores at the same time also the 
spontaneously broken chiral symmetry of pion physics. (orig.) 


19955 (DESY—93-013, pp. 27-36) Nonabelian gauge fields in 
the background of magnetic strings. Wieczorek, E. (Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantized nonabelian gauge fields are studied in the external 
classical background of a linear magnetic string. The determination 
of the gauge field propagator demands a specification of the string 
by suitable physical limiting procedures. The vacuum energy den- 
sity is obtained after transforming the background problem into a 
Casimir problem. (orig.) 


19956 (DESY—93-013, pp. 37-47) Propagators in magnetic 
string background and the problem of self-adjoint exten- 
sions. Kaiser, H.J. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Ghost and gluon propagators of a non-Abelian gauge theory in 
the background of a magnetic string are calculated. A simple tech- 
nique to derive the ghost propagator is presented which makes 
use of the fact that the presence of a magnetic string of strength 6 
shifts the differential operators 9/8¢ to 8/8¢ - iB. In the case of a 
gluon propagator in the magnetic string background a difficulty 
arises from the presence of the magnetic field strength term involv- 
ing a 6 function. Here the ambiguities of a self-adjoint extension of 
the differential operator must be met. A proper treatment demands 
the specification of a limiting process starting from a string of finite 
thickness and well-defined structure and leading to the 6 function 
string. Without this additional structure information about the back- 
ground string the gauge field propagator is undetermined. (orig.) 


19957 (DESY-93-013, pp. 48-55) The group of mappings 
and quantization of conformal fields. Haba, Z. (inst. of 
Theoretical Physics, Wroclaw Univ. (Poland)). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 





XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The scalar product of two quantum states defines a positive ker- 
nel. We discuss the case when the state can be indexed by points 
of a phase space. The study of positive definite kernels on a phase 
space may be considered as a first step to quantization. We con- 
sider a homogeneous space of the conformal group (the tube 
domain T) as the phase space. Quantum fields are defined on this 
phase space through the holomorphic extension of quantum fields 
from the Minkowski space to the forward tube T. We consider 
quantum fields as holomorphic maps from T to another Kaehler 
manifold or to a complex group. The fields are defined by a repro- 
ducing kernel on a manifold of maps. The reproducing measure 
defines correlation functions of fields. We show that the correlation 
functions can be identified with the Wightman functions of a confor- 
mal field theory continued to the permuted extended tube. (orig.) 


19958 (DESY—93-013, pp. 64-71) Non critical super string 
amplitudes in more than two dimensions. Foerste, S. (Fach- 
bereich Physik, Inst. fuer Elementarteilchenphysik, Humboldt-Univ., 
Berlin (Germany)). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462—: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). in Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

Neveu-Schwarz string theory is coupled to two dimensional grav- 
ity which contains besides the anomaly induced Liouville action the 
Jackiw-Teitelboim action describing pure 2D super gravity. Consid- 
ering correlation functions we obtain a trivial KPZ relation. As 
possible interpretations we discuss a d + 2-dimensional critical 
string picture as well as a four dimensional non critical one. It turns 
out that a GSO projection is possible. (orig.) 


19959 (DESY-—93-013, pp. 72-79) q-deformed Minkowski 
space. Ogievetsky, O. (Max-Planck-inst. fuer Physik, Werner- 
Heisenberg-inst., Muenchen (Germany)); Pillin, M.; Schmidke, 
W.B.; Wess, J. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

In this lecture | discuss the algebraic structure of a q-deformed 
four-vector space. It serves as a good example of quantizing 
Minkowski space. To give a physical interpretation of such a 
quantized Minkowski space we construct the Hilbert space repre- 
sentation and find that the relevant time and space operators have 
a discrete spectrum. Thus the q-deformed Minkowski space has a 
lattice structure. Nevertheless this lattice structure is compatible 
with the operation of q-deformed Lorentz transformations. The gen- 
erators of the q-deformed Lorentz group can be represented as 
linear operators in the same Hilbert space. (orig.) 


19960 (DESY—93-013, pp. 80-91) Quantum integrable q- 
pertormed lattice models. Bogoliubov, N.M. (Dept. of Physics, 
Jyvaeskylae Univ. (Finland)); Bullough, R.K.; Pang, G.D.; Timonen, 
J. Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. in- 
ternational symposium Ahrenshoop on the theory of elementary 
particles, Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceed- 
ings of the XXVI international symposium Ahrenshoop on the 
theory of elementary particles. 343p. Order Number DE94766580. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The study of quantum exactly solvable systems within the frame- 
work of the Quantum Inverse Scattering Method (QISM) has led to 
new algebraic structures which are q-deformations of the universal 
enveloping algebras. These deformed structures are non- 
commutative and non-cocommutative Hopf algebras, now usually 
called ‘quantum groups’ or ‘quantum algebras’. The simplest and 
perhaps the most important example of quantum groups is the q- 
deformation of the su(2) algebra: su(2) — U,(su(2)) = SU,(2). The 
so-called q-boson or q-oscillators are closely related to it: they are 
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found by group contraction of SU,(2). The main results of the rep- 
resentation theory of these algebras are sketched in the beginning 
of this paper, and the well known q-deformed versions of oscillator 


type models with one degree of freedom are briefly considered 
there. (orig.) 


19961 (DESY-93-013, pp. 92-98) Topological quantum field 
theories in terms of coloured graphs associated to quantum 
groups. Karowski, M. (Freie Univ. Berlin (Germany). Inst. fuer The- 
oretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 
Apart from obvious mathematical applications the investigation is 
motivated by the problem of braid group statistics in physics. Statis- 
tics is one of the central concepts in many body quantum systems. 
Consider a system of two identical particles located at x; and xp in 
R® with Schroedinger wave function w(x,, x2). Under the exchange 
of particles with these coordinates one usually has Bose or Fermi 
Statistics in case (x2, X;)=+1(x-1,x72). For a quick access to the 
problem consider the following classical geometric space-time de- 
scription of the exchange of position for two identical particles, 
reflecting itself in two quantum mechanical transformation laws. We 
briefly review the set-up of topological quantum field theory and 
present our new formulation in terms of coloured graphs. (orig.) 


19962 (DESY—93-013, pp. 99-106) On massless represente- 
tions of the Q-deformed Poincare algebra. Ogievetsky, O. 
(Max-Planck-inst. fuer Physik, Werner Heisenberg Inst., Muenchen 
(Germany)); Pillin, M.; Schmidke, W.B.; Wess, J. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This talk is devoted to the construction of massless representa- 
tions of the q-deformed Poincare algebra. In section 2 we give 
Hilbert space representations of the SL,(2, C)-covariant quantum 
space. We then show in the next section how the generators of the 
q-Poincare algebra can be expressed in terms of operators which 
live in the light cone. The g-deformed massless one-particle states 
are considered in section 4. (orig.) 


19963 (DESY—93-013, pp. 107-115) Paragrassmann analy- 
sis and covariant quantum algebras. Filippov, A.T. (Lab. of 
Theoretical Physics, JINR, Dubna (Russian Federation)); 
Isaev, AP.; Kurdikov, A.B.; Pyatov, P.N. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report is devoted to the consideration from the algebraic 
point of view the paragrassmann algebras with one and many 
paragrassmann generators @,, @P+'; = 0. We construct the para- 
grassmann versions of the Heisenberg algebra. For the special 
case, this algebra is nothing but the algebra for coordinates and 
derivatives considered in the context of covariant differential calcu- 
lus on quantum hyperplane. The parameter of deformation q in our 
case is (p+1)-root of unity. Our construction is nondegenerate only 
for even p. Taking bilinear combinations of paragrassmann deriva- 
tives and coordinates we realize generators for the covariant 
quantum algebras as tensor products of (p+1) x (p+1) matrices. 
(orig/HSI) 


19964 (DESY-93-013, pp. 132-139) On a quantum group 
symmetric quantum mechanics. Kempf, A. (Muenchen Univ. 
(Germany). Sektion Physik). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 
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1993. (CONF-9209462-: 26. international symposium Ahrenshoop 
on the theory of elementary particles, Wendisch Rietz (Germany), 
9-13 Sep 1992). In Proceedings of the XXVI international sympo- 
sium Ahrenshoop on the theory of elementary particles. 343p. 
Order Number DE94766580. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We review the construction of a quantum mechanical formalism, 
in which the commutation relations are preserved under the action 
of the quantum group SU,(n). It is shown, that only one free ’defor- 
mation’ parameter occurs. (orig.) 


19965 (DESY-93-013, pp. 140-147) Complex quantum 
groups. Drabant, B. (Max-Planck-inst. fuer Physik, Werner- 
Heisenberg Inst., Muenchen (Germany)); Schlieker, M.; Weich, W.; 
Zumino, B. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Feb 1993. (CONF- 
9209462-—: 26. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch Rietz (Germany), 9-13 Sep 
1992). In Proceedings of the XXVI international symposium Ahren- 
shoop on the theory of elementary particles. 343p. Order Number 
DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

The complex quantum groups are constructed. They are q- 
deformations of the real Lie groups which are obtained as the 
complex groups corresponding to the Lie algebras of type A,_;, 
Bn, Cn. Following the ideas of Faddeev, Reshetikhin and Takhtajan 
Hopf algebras of regular functionals Up for these complexified 
quantum groups are constructed. One has thus in particular found 
a construction scheme for the q-Lorentz algebra to be identified as 
U(slg(2,C). (orig.) 


19966 (DESY—93-013, pp. 148-155) Hilbert space represen- 
tation of the SO,(N)}-covariant Heisenberg algebra. Hebecker, 
A. (Muenchen Univ. (Germany). Sektion Physik); Weich, W. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. in- 
ternational symposium Ahrenshoop on the theory of elementary 
particles, Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceed- 
ings of the XXVI international symposium Ahrenshoop on the 
theory of elementary particles. 343p. Order Number DE94766580. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The differential calculus on SO,(N)-covariant quantum planes is 
rewritten in polar co-ordinates. Thus a Hilbert space formulation of 
q-deformed quantum mechanics can be developed particularly suit- 
able for spherically symmetric potentials. The simplest case of a 
free particle is solved showing a discrete energy spectrum. (orig.) 


19967 


(DESY—93-013, pp. 156-162) Inhomogeneous quan- 
tum groups. Schlieker, M. (Muenchen Univ. (Germany). Sektion 
Physik); Weich, W.; Weixler, R. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 
1993. (CONF-9209462-: 26. international symposium Ahrenshoop 
on the theory of elementary particles, Wendisch Rietz (Germany), 
9-13 Sep 1992). In Proceedings of the XXVI international sympo- 


sium Ahrenshoop on the theory of elementary particles. 343p. 
Order Number DE94766580. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Inhomogeneous quantum groups corresponding to the homoge- 
neous quantum groups U,(N), SO,(N) and the q-deformed Lorentz 
group are constructed. (orig.) 


19968 (DESY-93-013, pp. 163-177) Average action 
of the abelian Higgs model. Reuter, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The average action of an euclidean quantum field theory de- 
scribes the effective dynamics of fields averaged over an extended 
region in spacetime. We review its general properties and discuss 
its application to gauge theories. As an example, the abelian Higgs 
model is investigated in detail. (orig.) 
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19969 (DESY-—93-013, pp. 178-191) Conformal symmetry 
breaking and the energy-momentum tensor in four dimensions. 
Kraus, E. (Inst. fuer Theoretische Physik, Bern Univ. (Switzerland)); 
Sibold, K. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Feb 1993. (CONF- 
9209462-: 26. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch Rietz (Germany), 9-13 Sep 
1992). In Proceedings of the XXVI international symposium Ahren- 
shoop on the theory of elementary particles. 343p. Order Number 
DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

We derive the conformal transformation properties of the energy- 
momentum tensor for the massless ¢*-theory in four dimensions. 
For this purpose the consistency conditions arising from Weyl- 
transformations are essential. The breaking of Weyl-invariance can 
be completely absorbed by making the coupling of the elementary 
theory local and by introducing an external field which couples to 
the composite operators ¢*. Only then can one stay in a com- 
pletely local framework. (orig.) 


19970 (DESY-93-013, pp. 244-257) Compact U(1) lattice 
gauge theory without monopoles. Bornyakov, V.G. (Inst. for High 
Energy Physics, Protvino (Russian Federation)); Mitrjushkin, V.K.; 
Mueller-Preussker, M. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462—: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

We study properties of the compact 4D U(1) lattice gauge theory 
with monopoles removed. Employing Monte Carlo simulations we 
calculate correlators of scalar, vector and tensor operators at zero 
and nonzero momenta vector p. We confirm that the theory without 
monopoles has no phase transition, at least, in the interval 0 < 6 
< 2. There the photon becomes massless and fits the lattice free 
field theory dispersion relation very well. (orig.) 


19971 (DESY—93-013, pp. 287-290) From R-matrix to quan- 
tum double. Viadimirov, A.A. (Lab. of Theoretical Physics, Joint 
Inst. for Nuclear Research, Dubna (Russian Federation)). 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. in- 
ternational symposium Ahrenshoop on the theory of elementary 
particles, Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceed- 
ings of the XXVI international symposium Ahrenshoop on the 
theory of elementary particles. 343p. Order Number DE94766580. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication LIE GROUPS/r matrix; QUANTUM ME- 
CHANICS/lie groups; EQUATIONS; FACTORIZATION; ALGEBRA 


19972 (DESY-—93-013, pp. 291-306) Duality between quan- 
tum algebras and matrix quantum groups. Dobrev, V.K. 
(Bulgarian Academy of Scienes, Sofia (Bulgaria). Inst. of Nuclear 
Research and Nuclear Energy). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 
1993. (CONF-9209462-: 26. international symposium Ahrenshoop 
on the theory of elementary particles, Wendisch Rietz (Germany), 
9-13 Sep 1992). In Proceedings of the XXVI intemational sympo- 
sium Ahrenshoop on the theory of elementary particles. 343p. 
Order Number DE94766580. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We review recent work on the duality between quantum algebras 
and matrix quantum groups. It is shown that the algebra Uuc, 
which is dual to the (n(n - 1)/2 + 1)-parameter deformation GLyug(m, 
C), may be realized a la Sudbery, viz. tangent vectors at the iden- 
tity. Furthermore, the Cartan-Weyl basis of Uuq is given and it is 
shown that this is consistent with Sudbery duality. It is shown that 
the algebra Uug is isomorphic to Usub(q’)(siin, C) x C as a 
commutation algebra, where q’ is a function of the deformation pa- 
rameters, C is a subalgebra central in Uug. The subalgebra C is a 
Hopf subalgebra of Uyg, while the commutation subalgebra 
Usub(q’)(si(n, C)) is not a Hopf subalgebra. (orig.) 


19973 (DESY-93-013, pp. 307-337) Why do we live in 3+1 
dimensions?. Nielsen, H.B. (Niels Bohr-inst., Copenhagen (Den- 
mark)); Rugh, S.E. Deutsches Elektronen-Synchrotron (DESY), 





Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

Noticing that really the fermions of the Standard Model are best 
thought of a Weyl - rather than Dirac - particles (relative to funda- 
mental scales located at some presumably very high energies) it 
becomes interesting that the experimental space-time dimension is 
singled out by the Weyl equation: It is observed that precisely in 
the experimentally true space-time dimensionality 4=3+1 the num- 
ber of linearly independent matrices rn? Wey! dimensionized as the 
matrices in the Weyl equation equals the dimension d. So just in 
this dimension (in fact, also in a trivial case d = 1) do the sigma- 
matrices of the Weyl-equation form a basis. It is also characteristic 
for this dimension that there is no degeneracy of helicity states of 
the Weyl spinor for all nonzero momenta. We woukd like to inter- 
pret these features to signal a special ‘form stability’ of the Wey! 
equation in the phenomenologically true dimension of space-time. 
In an attempt of making this stability to occur in an as large as 
possible basin of allowed modifications we discuss whether it is 
possible to define what we could possibly mean by 'stability of Nat- 
ural laws’. (orig.) 


19974 (DESY—93-164) Fermion number violation and a 
two-dimensional Higgs model. Topological features in a 
two-dimensional Higgs model. Montvay, |. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1993. 
9p. (HEP-LAT—9311037; HEP-LAT—9311040). Order Number 
DE94768957. Source: OSTI; NTIS (US Sales Only); INIS. 

The investigation of topological properties of the gauge field in a 
two-dimensional Higgs model can help in understanding anoma- 
lous fermion number violation. (orig.) 


19975 (DESY—93-177) On the existence of a first order 
phase transition at small vacuum angel din the CP* model. 
Olejnik, S. (Technische Univ., Vienna (Austria). Inst. fuer Kern- 
physik); Schierholz, G. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 10p. (IKP-TUW-S311401). Order 
Number DE94768955. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine the phase structure of the CP® model as a function 
of 6 in the weak coupling regime. It is shown that the model has a 
first order phase transition at small 6. We pay special attention to 
the extrapolation of the data to the infinite volume. It is found that 
the critical value of 6 decreases towards zero as £ is taken to infin- 
ity. (orig.) 


19976 (DESY—93-184) Minimal U(1) gauge fields in two di- 
mensions. Montvay, |. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 10p. (HEP-LAT—9312039). Order 
Number DE94769004. Source: OSTI; NTIS (US Sales Only); INIS. 

Gribov copies of the vacuum in two dimensional compact U(1) 
lattice gauge models are constructed. On the basis of this a gauge 
fixing algorithm is developped, which finds the minimum of the sum 
of link fiekd squares. Numerical experience in a two dimensional 
Higgs model with fixed length scalar field is reported and the ex- 
tension to three and four dimensional U(1) and four dimensional 
SU(2) gauge theories is briefly discussed. (orig.) 


19977 (DESY-93-191) Twisting the N=2 string. Ketov, S.V. 
(Hannover Univ. (Germany). inst. fuer Theoretische Physik); Lecht- 
enfeld, O.; Parkes, A.J. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1993. 42p. (ITP-UH-24/93; 
HEP-TH-9312150). Order Number DE94769082. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The most general homogeneous monodromy conditions in N= 2 
string theory are classified in terms of the conjugacy classes of the 
global symmetry group U(1, 1) x Zo. For classes which generate a 
discrete subgroup T, the corresponding target space backgrounds 
C'-'/T include half spaces, complex orbifolds and tori. We propose 
a generalization of the intercept formula to matrix-valued twists, 
and find massless physical states in a number of twisted cases. In 
particular, the sixteen Z2-twisted sectors of the N = 2 string are in- 
vestigated, and the corresponding ground states are identified via 
bosonization and BRST cohomology. We find enough room for an 
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extended multiplet of ‘spacetime’ supersymmetry, with the number 
of supersymmetries being dependent on global ‘spacetime’ 
topology. Unfortunately, world-sheet locality for the chiral vertex op- 
erators does not permit interactions for the massless ‘spacetime’ 
fermions; however possibly, an asymmetric GSO projection could 
evade this problem. (orig.) 


19978 (DESY-94-007) Analysis and development of sto- 
chastic multigrid methods in lattice field theory. Grabenstein, 
M. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jan 1994. 92p. Order Number DE94768952. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study the relation between the dynamical critical behavior 
and the kinematics of stochastic multigrid algorithms. The scale de- 
pendence of acceptance rates for nonlocal Metropolis updates is 
analyzed with the help of an approximation formula. A quantitative 
study of the kinematics of multigrid algorithms in several interacting 
models is performed. We find that for a critical model with Hamil- 
tonian H(®) absence of critical slowing down can only be expected 
if the expansion of (H(®+w)) in terms of the shift ~ contains no rel- 
evant term (mass term). The predictions of this rule was verified in 
a multigrid Monte Carlo simulation of the Sine Gordon model in 
two dimensions. Our analysis can serve as a guideline for the de- 
velopment of new algorithms: We propose a new multigrid method 
for nonabelian lattice gauge theory, the time slice blocking. For 
SU(2) gauge fields in two dimensions, critical slowing down is al- 
most completely eliminated by this method, in accordance with the 
theoretical prediction. The generalization of the time slice blocking 
to SU(2) in four dimensions is investigated analytically and by 
numerical simulations. Compared to two dimensions, the local dis- 
order in the four dimensional gauge field leads to kinematical 
problems. (orig.) 


19979 (DOE/ER/40200-319) Universal SU(2/1) and the 
Higgs and fermion masses. Ne’eman, Y. (Tel Aviv Univ. (Israel). 
Sackler Faculty of Exact Sciences). Texas Univ., Austin, TX 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-85ER40200. Order Num- 
ber DE94009182. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the SU(2/1) internal supersymmeiry suggested by D. 
Fairlie and the author in 1979. The initial apparent difficulties were 
resolved when, with J. Thierry-Mieg, we understood that the gaug- 
ing of a supergroup implies taking the usual Yang-Mills-like 
Principal (Double) Fibre Bundle as a “scaffold” and using its Grass- 
mann algebra as parameter manifold for the supergauge. SU(2/1) 
Universality fixes the masses of the Higgs scalar field and the “top” 
quark around 100-200 GeV, in the same region as the W and Z 
masses. A “unified” supergauge, enclosing SU(3)colour x SU(2) x 
U(l), predicts a fourth lepton generation in which the neutrino mass 
is of the same order. 


19980 (GSI-94-13(prepr.)) A transport equation for quan- 
tum fields with continuous mass spectrum. Henning, P.A. 
(Technische Hochschule Darmstadt (Germany). Inst. fuer Kern- 
physik). Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany). Feb 1994. 29p. Order Number DE94768977. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Within a relativistic real-time Green's function formalism, a quan- 
tum transport equation for the phase-space distribution function is 
derived without a quasi-particle approximation. Dissipation is due to 
a nonzero spectral width, and can be separated into time-local and 
memory effects. (orig.) 


19981 (KEK-PROC—93-7, pp. 393-396) On right-handed b- 
decay dominance. Hou, Wei-Shu (National Twian Univ., Taipei, 
TW (China). Dept. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: In- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of intemational 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 
The scenario of right-handed b decay dominance is extended 
into two class of solutions. Solution | generalizes the Gronau- 
Wakaizumi solution, with bk — cp, Ug dominance, but V.5" need 
not be vanishingly small. Solution Il preserves bk — Cpr, but has 
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b — u, as usual, leading to rather different quark mixing matrices 
ve and VF as compared to Solution |. A third possibility of having 
normal b, — c, but bk — UR dominance is ruled out by the « pa- 
rameter and By, mixing. Experimental consequences such as 
Cabibbo suppressed decays and CP violation are discussed. The 
best way to rule out right-handed b — c decay dominance is to 
find B = D‘*)D—-(*) modes at the 0.1% level. (author). 


19982 (LBL-84610) Recent progress in irrational conformal 
field theory. Halpern, M.B. Lawrence Berkeley Lab., CA (United 
States). Sep 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. GRANT PHY90- 
21139. (CONF-9305317-2: 1993 international conference on 
strings, Berkeley, CA (United States), 24-29 May 1993). Order 
Number DE94011908. Source: OSTI; NTIS; INIS; GPO Dep. 

In this talk, | will review the foundations of irrational conformal 
field theory (ICFT), which includes rational conformal field theory 
as a small subspace. Highlights of the review include the Virasoro 
master equation, the Ward identities for the correlators of ICFT and 
solutions of the Ward identities. In particular, | will discuss the solu- 
tions for the correlators of the g/h coset construction and the 
correlators of the affine-Sugawara nests on g > h,; D --- D hn. Fi- 
nally, | will discuss the recent global solution for the correlators of 
all the ICFT’s in the master equation. 


19983 (NIKHEF-H-93-05) Physically meaningful and not so 
meaningful symmetries in Chern-Simons theory. Giavarini, G. 
(Paris-7 Univ., 75 (France). Lab. de Physique Theorique et Hautes 
Energies); Martin, C.P.; Ruiz Ruiz, F. Nationaal Inst. voor Kernfys- 
ica en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie H. 1993. 25p. Order Number DE94769256. Source: OSTI; 
NTIS. 

We explicitly show that the Landau gauge supersymmetry of 
Chern-Simons theory does not have any physical significance. In 
fact, the difference between an effective action both BRS invariant 
and Landau supersymmetric and an effective action only BRS in- 
variant is a finite field redefinition. Having established this, we use 


a BRS invariant regulator that defines CS theory as the large mass 
limit of topologically massive Yang-Mills theory to discuss the shift 
k — k + c of the bare Chern-Simons parameter k in connection 
with the Landau supersymmetry. Finally, to convince ourselves that 
the shift above is not an accident of our regularization method, we 
comment on the fact that all BRS invariant regulators used as yet 
yield the same value for the shift. (orig.) 


19984 (NIKHEF-H-93-13) Simple currents versus orblifolds 
with discrete torsion - a complete classification. Kreuzer, M. 
(European Organization for Nuclear Research, Geneva (Switzer- 
land)); Schellekens, A.N. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 28p. (CERN-TH-6912/93). Order Number DE94769257. 
Source: OSTI; NTIS. 

We give a complete classification of all simple current modular 
invariants, extending previous results for (Zp)* to arbitrary centers. 
We obtain a simple explicit formula for the most general case. 
Using orbifold techniques to this end, we find a one-to-one corre- 
spondence between simple current invariants and subgroups of the 
center with discrete torsions. As a by-product, we prove the con- 
jectured monodromy independence of the total number of such 
invariants. The orbifold approach works in a straightforward way for 
symmetries of odd order, but some modifications are required to 
deal with symmetries of even order. With these modifications the 
orbifold construction with discrete torsion is complete within the 
class of simple current invariants. Surprisingly, there are cases 
where discrete torsion is a necessity rather than a possibility. 
(orig) 


19985 (NIKHEF-H-93-15) Fusion rules in conformal field 
theory. Fuchs, J. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Jun 
1993. 53p. (HEP-TH-9306162). Order Number DE94769259. 
Source: OSTI; NTIS. 


Several aspects of fusion rings and fusion rule algebras, and of 


their manifestations in two-dimensional (conformal) field theory, are 
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described: diagonalization and the connection with modular invari- 
ance; the presentation in terms of quotients of polynomial rings; 
fusion graphs; various strategies that allow for a partial classifica- 
tion; and the role of the fusion rules in the conformal bootstrap 
programme. (orig.) 


19986 (NIKHEF-H-93-16) Levelrank duality of WZW theo- 
ries and isomorphisms of N=2 coset models. Fuchs, J. 
(Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H); Schweigert, C. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netheriands). Sectie H. Jul 1993. 38p. (HD-THEP-93-27; HEP- 
TH-9307107). Order Number DE94769260. Source: OSTI; NTIS. 

Mappings between certain infinite series of WZW theories, and 
of N = 2 superconformal coset models are constructed. In the 
WZW case these mappings provide level-rank dualities for B, C 
and D type theories, which to some extent were known previously. 
The WZW level-rank dualities do not constitute isomorphisms of 
the theories; for example, for B and D type WZW theories, only 
simple current orbits rather than individual primary fields are 
mapped onto each other. Nevertheless these WZW dualities lead 
to level-rank dualities of N = 2 coset models that preserve the con- 
formal field theory properties in such a manner that the coset 
models related by duality are expected to be in fact isomorphic as 
conformal field theories; in particular, the representation of the 
modular group on the characters and the ground states of the Ra- 
mond sector are shown to coincide. The construction also gives 
some further insight in the nature of the resolution of field identifi- 
cation fixed points of coset theories. (orig.) 
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19987 (ANL-HEP-PR-92-102) A separate Higgs?. Barger, V. 
(Wisconsin Univ., Madison, WI (United States). Dept. of Physics); 
Deshpande, N.G.; Hewett, J.L.; Rizzo, T.G. Argonne National Lab.., 
IL (United States); Wisconsin Univ., Madison, WI (United States). 
Nov 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States);Texas National Research Lab. Commission, De Soto, TX 
(United States). DOE Contract W-31109-ENG-38 ; AC02- 
76ERO00881. Grant RGFY9173. Order Number DE94010438. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the possibility of a multi-Higgs doublet model 
where the lightest neutral Higgs boson (h°) decouples from the 
fermion sector. We are partially motivated by the four /*£— events 
with Myy ~ 60 GeV recently observed by the L3 collaboration, 
which could be a signal for Z — (Z* — ££-) + (h° — yy). Cok 
lider signatures for the additional physical Higgs bosons present in 
such models are discussed. 


19988 (ANL-HEP-TR-93-115) Quenched QCD at finite den- 
sity. Kogut, J.B. (Univ. of Illinois, Urbana, IL (United States). 
Physics Dept.); Lombardo, M.P.; Sinclair, D.K. Argonne National 
Lab., IL (United States). 31 Jan 1994. 41p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Grant NSF-PHY92-00148. Order Number DE94011522. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Simulations of quenched QCD at relatively small but nonzero 
chemical potential 1 on 32 x 16° lattices indicate that the nucleon 
screening mass decreases linearly as » increases predicting a criti- 
cal chemical potential of one third the nucleon mass, My/3, by 
extrapolation. The meson spectrum does not change as y in- 
creases over the same range, from zero to m./2. Past studies of 
quenched lattice QCD have suggested that there is phase transition 
at y=m,/2. The authors provide alternative explanations for these 
results, and find a number of technical reasons why standard lat- 
tice simulation techniques suffer from greatly enhanced fluctuations 
and finite size effects for 4 ranging from m,/2 to my/3. They find 
evidence for such problems in their simulations, and suggest that 
they can be surmounted by improved measurement techniques. 


19989 (BONN-IR-93-65) Studies on the independence of 
the strong interactions on the flavor quantum numbers with 





bottom, charm, strange, and light quarks. Biebel, O. Bonn Univ. 
(Germany). Physikalisches Inst; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Nov 1993. 121p. 
(In German). Order Number DE94769138. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A study of possible flavour dependence of the strong interaction 
is presented using data collected with the OPAL detector at the 
e*e~ collider LEP. Four subsamples of events, highly enriched in 
bottom, charm, strange and light quarks are obtained from high 
momentum electrons and muons, D** mesons, Ks° mesons, and 
highly energetic stable charged particles, respectively. From the jet 
production rates of each of these four samples a strong coupling 
constant az’ for the dominant quark flavour is derived. The ratios 
of ag for a specific quark flavour f and its complementary 
flavours are determined to be a,?/a,4*=1.017+0.036, a,°/ 
ag¥9=0.91840.115, as*/arg4P=1.158+40.164, ag /ag=1.038 
+ 0.221, where the errors are combinations of statistical and sys- 
tematic uncertainties. In combining the relevant data samples, a 
systematic study of possible dependence of the strong interaction 
on quark mass, weak isospin, and generation is performed. No evi- 
dence for any such dependence of the strong coupling constant as 
is observed. Finally all samples are combined to determine the 
strong coupling constant of each flavour individually. Again the re- 
sults are well consistent with the flavour independence of QCD. 
(orig.) 


19990 (DESY-—93-013, pp. 200-212) Meson-diquark-baryon 
hadronization. Ebert, D. (inst. fuer Elementarteilchenphysik, 
Humbokt-Univ., Berlin (Germany)); Kaschluhn, L. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI international symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Meson, diquark and baryon properties are studied with the help 
of effective lagrangians including 2- and 3-quark forces using path 
integral techniques. (orig.) 


19991 (DESY-—93-013, pp. 229-243) New lattice results on 
the parameters of QCD vacuum. Di Giacomo, A. (Dipt. di Fisica, 
Pisa Univ. (Italy)). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication QUANTUM CHROMODYNAMICS/attice 
field theory; VACUUM STATES; RENORMALIZATION; 
TOPOLOGY; PERTURBATION THEORY; BOSE-EINSTEIN CON- 
DENSATION; MAGNETIC SUSCEPTIBILITY 


19992 (DESY—93-147) Aspects of the cosmological elec- 
troweak phase transition. Boedeker, D. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik); Buchmueller, W.; 
Fodor, Z.; Helbig, T. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Nov 1993. 40p. Order Number DE94768983. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We study the decay of the metastable symmetric phase in the 
standard model at finite temperature. For the SU(2)-Higgs model 
the two wave function correction terms Z4(¢°,T) and Z,(¢*,T) of 
Higgs and Goldstone boson fields are calculated to one-loop order. 
We find that the derivative expansion of the effective action is reli- 
able for Higgs masses smaller than the W-boson mass. We 
propose a new procedure to evaluate the decay rate by first inte- 
grating out the vector field and the components of the scalar fields 
with non-zero Matsubara frequencies. The static part of the scalar 
field is treated in the saddle point approximation. As a by-product 
we obtain a formula for the decay rate of a homogeneous unstable 
state. The course of the cosmological electroweak phase transition 
is evaluated numerically for different Higgs boson masses and non- 
vanishing magnetic mass of the gauge boson. For Higgs masses 
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above ~ 60 GeV the latent heat can reheat the system to the criti- 


cal temperature, which qualitatively changes the nature of the 
transition. (orig.) 


19993 (DESY-93-150) Status of standard model predic- 
tions and uncertainties for electroweak observables. Kniehl, 
B.A. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1993. 7p. (CONF-930761-: International Europhysics confer- 
ence on high-energy physics, Marseille (France), 22-28 Jul 1993). 
Order Number DE94769251. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Recent progress in theoretical predictions of electroweak param- 
eters beyond one loop in the standard model is reviewed. The 
topics include universal corrections of O(Ge*My*Mw*), O(Ge*m;4), 
O(asGrMwy*), and those due to virtual t anti t threshold effects, as 
well as specific corrections to T(Z — b anti b) of O(Ge2m;,4), 
O(asGrm,?), and O(as*m,2/Mz*). An update of the hadronic con- 
tributions to Aa is presented. Theoretical uncertainties, other than 
those due to the lack of knowledge of M,, and m,, are estimated. 
(orig.) 


19994 (DESY—93-165) On the Schroedinger functional in 
QCD. Sint, S. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Dec 1993. 25p. (HEP-LAT—9312079). Order 
Number DE94769089. Source: OSTI; NTIS (US Sales Only); INIS. 
In a series of publications, M. Luescher et al. (1992, 1993) have 
demonstrated the usefulness of the Schroedinger functional in pure 
SU(2) and SU(3) gauge theory. In this paper, it is shown how their 
formalism can be extended to include fermions. In the framework 
of Wilson’s lattice QCD, we define the Schroedinger functional by 
making use of the transfer matrix formalism. Boundary conditions 
for the fermions arise naturally. We then take the naive continuum 
limit of the action and show that no lattice peculiarities are left over. 
The corresponding free Dirac operator has a unique self-adjoint ex- 
tension with purely discrete spectrum and no zero modes. (orig.) 


19995 (DESY-93-178) The present status of non-compact 
lattice QED. Goeckeler, M. (Forschungszentrum Juelich GmbH 
(Germany). Hoechstleistungsrechenzentrum); Horsley, R.; Rakow, 
P.E.L.; Stueben, H. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 6p. (FUB-HEP-—93-20; HLRZ-—93- 
74). Order Number DE94769006. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We give a 1993 update of non-compact lattice QED, in particular 
the chiral condensate, finite size effects and meson mass ratios. 
We compare descriptions of the phase transition. Our previous 
conclusions remain valid. (orig.) 


19996 (DESY-93-180) Phase structure and chiral limit of 
compact lattice QED with Wilson fermions. Hoferichter, A. 
(Humboldt-Universitaet, Berlin (Germany). Sektion 3 - Fachbereich 
Physik); Mitrjushkin, V.K.; Mueller-Preussker, M.; Neuhaus, T. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1993. 5p. Sponsored by Deutsche Forschungsgemeinschaft, 
Bonn (Germany). Grant DFG Mu 932/1-1. (CONF-9310250—: LAT- 
TICE 98: international symposium on lattice field theory, Dallas, TX 
(United States), 12-17 Oct 1993; HU-BERLIN-IEP—93/6). Order 
Number DE94769005. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the phase structure and chiral limit of 4d compact lat- 
tice QED with Wilson fermions (both dynamical and quenched). We 
use the standard Wilson action (WA) and also the modified action 
(MA) with some lattice artifacts suppressed. We show that lattice 
artifacts influence the distributions of eigenvalues 4, of the 
fermionic matrix especially for small values of 4;. Our main conclu- 
sion is that the chiral limit of compact QED can be efficiently 
located using different techniques. (orig.) 


19997 (DESY-93-181) The geometric Schwinger mode! on 
the lattice. Dilger, H. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 97p. Order Number DE94769090. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The geometric Schwinger model has an interesting non- 
perturbative structure related to topological index theorems. This is 
analyzed on the euclidean lattice with staggered fermions. Using 
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the hybrid Monte Carlo simulation we calculate the exponential de- 
cay of the field strength correlation and the screening of the heavy 
quark potential including finite volume effects. For both cases the 
transition from strong to weak coupling behaviour is studied. These 
calculations are complemented by an unquenched strong coupling 
expansion. Furthermore, we characterize fermion bilinears by their 
lattice symmetry properties. The Monte Carlo results on their corre- 
lation functions can then be discussed under the aspects of the 
anomalous U(1), symmetry breaking. The toron part of the effec- 
tive action is measured too. (orig.) 


19998 (DESY-93-194) Observations concerning the magni- 
tude of tt threshold effects on electroweak parameters. Kniehl, 
B.A. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik); 
Sirlin, A. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1993. 13p. (NYU-Th-93/12/01). Order Number 
DE94769085. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss a recent analysis of t anti t threshold effects and its 
implications for the determination of electroweak parameters. We 
show that the new formulation, when applied to the » parameter for 
m x 158 GeV, gives a result of similar magnitude to those 
previously obtained. in fact, it is quite close to our "resonance” cal- 
culation. We also present a simple estimate of the size of the 
threshold effects based on an elementary Bohr-atom model of t 
anti t resonances. (orig.) 


19999 (DESY-93-195) Spectroscopy and renormalisation 
group flow of a lattice Nambu-Jona-Lasinio model. Ali Khan, A. 
(Forschungszentrum Juelich GmbH (Germany). Hoechstleis- 
tungsrechenzentrum); Goeckeler, M.; Horsley, R. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1993. 
68p. (FUB-HEP-93-14; HLRZ—93-51). Order Number DE94769080. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate a lattice Nambu-Jona-Lasinio model both by the 
Monte Carlo method and Schwinger-Dyson equations. A compari- 
son allows the discussion of finite size effects and the extrapolation 
to infinite volume. We pay special attention to the identification of 
particles and resonances. This enables us to discuss renormalisa- 
tion group flows in the neighbourhood of the critical coupling where 
the chiral symmetry breaking phase transition takes place. In no 
region of the bare parameter space do we find renormalisability for 
the model. (orig.) 


20000 (DESY-94-006) Grand unification for mirror 
fermions. Csikor, F. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Montvay, |. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jan 1994. 
14p. (ITP-Budapest-505; HEP-PH-9401290). Order Number 
DE94768953. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of grand unification of the standard mode! (SM) 
with fermion spectrum extended to include mirror fermions is exam- 
ined. SM gauge couplings do not automatically unify. SO(10) grand 
unification is studied with one intermediate scale. Renormalization 
group equations (RGE) for fermion Yukawa couplings and the 
scalar self-coupling are studied numerically at one and two loop 
level. Strong restrictions for mirror fermion masses are obtained 
assuming perturbative unification. Mirror masses much smaller 
than the tree unitarity bounds are required. In particular mirror lep- 
tons have to be around 50 GeV. Consistency of the mirror fermion 
model with LEP precision data is established. A direct search for 
single production of mirror neutrinos at LEP could exclude or con- 
firm the GUT version of the mirror fermion model. (orig.) 


20001 


(DESY-94-014) Fluctuations in quantum electrody- 
namics with boundary conditions at finite temperature. 


Robaschik, D. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik); Wieczorek, E. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jan 1994. 21p. Order Number DE94768915. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using standard techniques of Quantum Field Theory at finite 
temperature (Real-Time Technique) we determine correlation func- 
tions of observables. It turns out that for the photon field simple 
analytical expressions can be derived. They depend strongly on 
the given geometry. Its structure is reflected by the fluctuations of 
the electromagnetic field-strength as well as the components of the 
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energy momentum tensor. Even though the allowed frequencies 
are fixed by the boundary conditions, the weight function of the 
spectrum is changed by the temperature. Thereby the temperature 
dependent contributions superpose with the zero point contribu- 
tions. For the space in-between two plates the resonance structure 
of the zero temperature fluctuations is superposed by smooth T- 
dependent fluctuations. As for T = 0 for special conditions of the 
measuring process the fluctuations of the Casimir pressure depend 
on the model of the plates. The leading contributions result from 
the vacuum fluctuations. (orig.) 


20002 (DESY—94-017) Exact evolution equation for scalar 
electrodynamics. Reuter, M. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)); Wetterich, C. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Feb 1994. 
42p. (HD-THEP-—93-41). Order Number DE94768911. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We describe scalar quantum electrodynamics by a gauge- 
invariant effective average action I,. This obtains by integrating 
out the quantum fluctuations with “momenta” larger than k in a 
gauge-invariant way. Our method can deal successfully with the in- 
frared problems of perturbation theory in less than four dimensions 
or at high temperature. The dependence of I, on the infrared cut- 
off k is given by an exact evolution equation. (orig.) 


20003 (FZR-93-28(prepr.)) Quasi-particle description of a 
strongly interacting pion gas. Bunatian, G.G. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation)); Kaempfer, B. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Dec 1993. 10p. Order Number DE94769246. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The pion self-energy and propagator in a pion gas at tempera- 
ture T = m, are calculated within Hartree approximation. The 
pion-pion interaction is described by Weinberg’s Lagrangian. The 
modification of the pion spectrum consists in the replacement of 
the free pion mass by an effective one which increases with grow- 
ing temperature. The thermodynamical quantities can be described 
by a quasi-particle representation and turn out to be smaller than 
in a free pion gas. (orig.) 


20004 (FZR-93-29(prepr.)) Photon production in an ex- 
panding and chemically equilibrating gluon-enriched plasma. 
Kaempfer, B. (Forschungszentrum Rossendorf e.V. (FZR), Dresden 
(Germany). Inst. fuer Kern- und Hadronenphysik); Pavienko, O.P. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Dec 1993. 16p. Order Number DE94769247. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Photon production in a longitudinally and transversely expanding 
gluon plasma with initially little quark admixture is considered. 
Chemical equilibration of quarks and gluons is followed by rate 
equations. The yields of hard photons with E > 2 GeV are insensi- 
tive to chemical equilibration and depend mainly on the initial 
thermalized state. Medium-energy photons with E ~ 1 GeV are 
more frequently produced in case of faster equilibration, despite of 
faster cooling. For an assumed fast equilibration we follow the evo- 
lution of matter through mixed and hadron phases. The transverse 
momentum kick, due to transverse expansion, of photons from 
hadron matter is shown to be reduced for an equation of state with 
reduced latent heat. The photon yield in the region E > 1 GeV 
from deconfined matter dominates for conditions, estimated to be 


achieved at RHIC, in case of a weakly first-order confinement tran- 
sition. (orig.) 


20005 (KEK-PROC-—93-2, pp. 206-211) Particle spectra of 
gluon jet. Takaki, H. (Osaka Univ., Toyonaka (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1993. (CONF-9212108-: Workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In 
Proceedings of the workshop on TRISTAN physics at high lumi- 
nosities. 310p. Order Number DE94737969. Source: OSTI; NTIS; 
INIS. 

Since gluons have larger color charge than quarks in QCD, they 
are expected to have a larger probability to radiate. There is strong 
support for the idea that gluon-initiated jet should have higher parti- 
cle multiplicity and softer particle distribution than those of quarks. 
A new approach to derive the particle spectra for gluon jets was 
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presented by comparing the spectra of three-fold symmetric three 
jet events (denoted by qqg sample) with two jets + gamma events 
in the same topology at the same CM energy [denoted by qq 
(gamma) sample]. The high jet energy in the present experiment 
would make the possible difference clear. From the data corre- 
sponding to the integrated luminosity of 153 pb—', the events were 
selected into two classes of the qqg sample and the qq (gamma) 
sample. Finally, 91 events as the qqg sample and 221 events as 
the qq (gamma) sample were selected. For each sample, the frac- 
tional momentum distribution of the charged particles was made. 
The significant deviation between two distributions was observed. 
The contribution of gluon jet can be obtained by simply subtracting 
the qq (gamma) sample distribution from that of the qqg sample. 
(K.1.). 


20006 (LBL-34831) Pre-equilibrium parton dynamics: Pro- 
ceedings. Wang, Xin-Nian (ed.). Lawrence Berkeley Lab., CA 
(United States). [1993]. 361p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9308181—: Pre-equilibrium Parton dynamics, Berkeley, CA (United 
States), 23 Aug - 3 sep 1993). Order Number DE94011347. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: parton pro- 
duction and evolution; QCD transport theory; interference in the 
medium; QCD and phase transition; and future heavy ion experi- 
ments. This papers have been indexed separately elsewhere on 
the data base. 


20007 (LBL-35128) Strangeness and the quark-gluon 
plasma: An experimenter’s perspective. Odyniec, G. Lawrence 
Berkeley Lab., CA (United States). Feb 1994. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9308210-2: 3. workshop on relativistic aspects 
of nuclear physics, Rio de Janeiro (Brazil), 25-27 Aug 1993). Order 
Number DE94011377. Source: OSTI; NTIS; INIS; GPO Dep. 

Current status of experimental results on strange particle produc- 
tion in relativistic nucleus-nucleus collisions is reviewed. Emphasis 
is placed on the relevance to the hypothetical quark-gluon plasma 
formation and the origin of the Universe. 


20008 (LBL-35295) Hadron production in S+nucleus colli- 
sions at 200 GeV/nucleon. Margetis, S. NA35 Collaboration. 
Lawrence Berkeley Lab., CA (United States). Mar 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-940169-4: 10. winter workshop on nu- 
clear dynamics, Snowbird, UT (United States), 15-21 Jan 1994). 
Order Number DE94011344. Source: OSTI; NTIS; INIS; GPO Dep. 

Central collisions between nuclei at relativistic energies form a 
hot and dense hadronic system over a large volume. Phenomeno- 
logical models, as well as QCD calculations on the lattice, predict a 
phase transition in nuclear matter leading to deconfinement, a 
state of matter in which quarks and gluons are free to move inside 
the entire volume of the deconfined region. This new state was 
given the name of Quark Gluon Plasma (QGP). Based on the con- 
jecture that collisions of heavy nuclei at high energies can create 
the necessary condition of a high energy density thermalized sys- 
tem, a series of experiments were built to search for possible 
signals of QGP creation. The NA35 collaboration uses a wide ac- 
ceptance apparatus at the CERN SPS which detects the majority 
of charged hadrons (h+), and neutral strange particles produced in 
reactions of p, '©O and %2S projectiles at 60 and 200 GeV/nucleon 
lab momentum on different targets. It consists of two major tracking 
devices which provide the momentum measurement of the charged 
particles: a 2 m long streamer chamber (SC) which is placed in- 
side a 1.5 T vertex magnet, viewed by three cameras, and a 
2.5x1.5x1.0 m® Time Projection Chamber (TPC). A set of calorime- 
ters was used as the basic trigger device of the experiment, to 
select central (small impact parameter) collisions. In the data pre- 
sented here, a calorimeter placed in the beam path selects near 
head-on collisions, i.e. events where only a small amount of en- 
ergy (mostly spectator nucleon energy) was detected in an angular 
acceptance of less than 0.3 degrees around the beam axis. The 
data sample consists of three systems: S+S, S+Ag and S+Au at 
200 GeV/c with trigger cross section of 3, 3.2 and 6% of the total 
inelastic cross section, respectively. 


20009 (LU-TP-93-27) Heavy quark production in Jets. Sey- 
mour, M.H. Lund Univ. (Sweden). Dept. of Theoretical Physics. Nov 
1993. 24p. Order Number DE94624906. Source: OSTI; NTIS; INIS. 

We discuss the Monte Carlo simulation of heavy quark produc- 
tion in high-p; jets. An algorithm is described that allows such rare 
processes to be studied in a realistic amount of computer time. 
The results of the algorithm are compared with analytical calcula- 
tions for a colour-singlet source, and presented for the first time for 
hadron-hadron collisions. 


20010 (NIKHEF-H-93-09) Construction of a new elek- 
troweak sphaleron. Klinkhamer, F.R. Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H. Jun 1993. 16p. Order Number DE94769261. 
Source: OSTI; NTIS. 

We present a self-consistent ansatz for a new sphaleron in the 
electroweak standard model. The resulting field equations are 
solved numerically. This sphaleron sets the height of the energy 
barrier for the global SU(2) anomaly. (orig.) 


20011 (RCNP-P-122) Report of study meeting on dynam- 
ics of quarks-hadrons in atomic nuclei. Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Sep 1992. 157p. (in 
Japanese, English). (CONF-9206446—: Study meeting on dynamics 
of quarks-hadrons in atomic nuclei, Ibaraki (Japan), 11-13 Jun 
1992). Order Number DE94765593. Source: OSTI; NTIS; INIS. 

This meeting was held for three days from June 11 to 13, 1992, 
in Research Center for Nuclear Physics, Osaka University. The lec- 
tures were given on is the sea of quarks in nucleons isospin 
symmetry, quark exchange current in nuclei, monopole condensa- 
tion and color confinement, confinement-deconfinement transition 
at finite temperature in infrared effective dual QCD, Monte Carlo 
study of abelian projected QCD, a static baryon and a static meson 
in a dual abelian effective theory of QCD, susceptibility to number 
of quarks at finite temperature and density, weakness of finite tem- 
perature QCD phase transition, instanton-induced interaction in 
strange system, effect of weak interaction to K meson condensed 
phase in high density nuclear substances, compressible bag model 
and dibaryon stars, research using effective model of saturation 
property of strange substance system, hydrodynamical model for 
fluctuation in rapidity distribution, hadron formation through mixed 
phase from quarks, gluons and plasma, entropy formation in high 
energy nucleus collision and 15 other themes. (K.1.). 


20012 (SLAC-PUB-6450) Polarization phenomena in quan- 
tum chromodynamics. Brodsky, S.J. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Mar 1994. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (CONF-930767-8: 21. annual SLAC Summer 
Institute on particle physics: spin structure in high-energy pro- 
cesses, Stanford, CA (United States), 26 Jul - 6 aug 1993). Order 
Number DE94010663. Source: OSTI; NTIS; INIS; GPO Dep. 

The author discusses a number of interrelated hadronic spin 
effects which test fundamental features of perturbative and non- 
perturbative QCD. For example, the anomalous magnetic moment 
of the proton and the axial coupling gq on the nucleon are shown 
to be related to each other for fixed proton radius, independent of 
the form of the underlying three-quark relativistic quark wavefunc- 
tion. The renormalization scale and scheme ambiguities for the 
radiative corrections to the Bjorken sum rule for the polarized 
structure functions can be eliminated by using commensurate scale 
relations with other observables. Other examples include (a) new 
constraints on the shape and normalization of the polarized quark 
and gluon structure functions of the proton at large and small Xj; 
(b) consequences of the principle of hadron helicity retention in 
high x¢ inclusive reactions; (c) applications of hadron helicity con- 
servation to high momentum transfer exclusive reactions; and (d) 
the dependence of nuclear structure functions and shadowing on 
virtual photon polarization. He also discusses the implications of a 
number of measurements which are in striking conflict with leading- 
twist perturbative QCD predictions, such as the extraordinarily 
large spin correlation Ayy observed in large angle proton-proton 
scattering, the anomalously large px branching ratio of the J/y, 
and the rapidly changing polarization dependence of both J/y and 
continuum .lepton pair hadroproduction observed at large xe. The 
azimuthal angular dependence of the Drell-Yan process is shown 
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to be highly sensitive to the projectile distribution amplitude, the 
fundamental valence light-cone wavefunction of the hadron. 


20013 (SSCL-597-Rev.1) The Cabibbo-Kobayashi-Maskawa 
mixing matrix: Revision 1. Gilman, F.J. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Kleinknecht, K.; Renk, B. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Feb 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE94010838. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses properties of the cabibbo-kobayashi- 
maskawa mixing matrix. 


6623 Specific interactions, Decays and Processes 
Refer also to citation(s) 19338, 20009, 20062, 20064, 20124 


20014 (ANL-HEP-TR-93-89) W= and Z° event rates and 
background estimates for the STAR detector at RHIC in pp 
collisions. Rykov, V.L.; Shestermanov, K.E. Argonne National 
Lab., IL (United States). Dec 1993. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 ; 
AC02-76CH00016. Order Number DE94010434. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The estimates for W* and Z° production rates and various back- 
ground contributions in the STAR detector with the barrel 
electromagnetic calorimeter are presented. These results were ob- 
tained by Monte-Carlo simulations with the PYTHIA V5.6/JETSET 
V7.3 of the LUND set of routines and GEANT V3.15. 


20015 (BONN-IR-93-71) The hadronic final state in the 
deep inelastic electron-proton scattering. A comparison be- 
tween the ZEUS data measured 1992 and theoretical models. 
Schneider, J.L. Bonn Univ. (Germany). Physikalisches Inst.; Bonn 
Univ. (Germany). Mathematisch-Naturwissenschaftliche Fakultaet. 
Dec 1993. 90p. (In German). Order Number DE94769140. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The hadronic final state in deep inelastic e~ P collisions has 
been studied with the 1992 data from the ZEUS detector at HERA. 
The hadronic final state is described by event topology variables 
like thrust and sphericity and also by variables like multiplicity and 
transverse momentum. These quantities require the reconstruction 
of the particle four moments which are calculated from calorimeter 
cell clusters (condensates). A detailed Monte-Carlo comparison be- 
tween final state particles and condensates is presented. ZEUS 
data and model predictions are compared in the +* P system. 
Good agreement between data and models is found in the x- 
Feynman and transverse momentum spectra and in the seagull 
plot. Mean thrust and sphericity are measured as functions of the 
invariant mass W of the hadronic final state. They significantly de- 
viate from the model predictions, as do the mean multiplicities, 
which exceed the model predictions by about 1 unit. (orig.) 


20016 (BONN-IR-93-72) Measurement of the magnetic neu- 
tron form factor at a four-momentum transfer of Q? = 0.255 
(GeVic)?. Reike, H. Bonn Univ. (Germany). Physikalisches Inst.; 
Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. Dec 1993. 76p. (In German). Order Number 
DE94769095. Source: OSTI; NTIS (US Sales Only); INIS. 

The Electron Stretcher Accelerator ELSA of Bonn University de- 
livers an external electron beam with a duty factor of up to 55%. 
Thus nonmagnetic detectors can be used to perform electron nu- 
cleon coincidence experiments with high precision. The magnetic 
form factor of the neutron Gp," is determined by the so-called ratio 
method, i.e. Gp,” is extracted from the measured ratio of the cross 
sections of the d(e,e’n) and d(e,e'p) reactions in a region of quasi- 
free kinematics. Protons and neutrons are detected simultaneously 
in the same scintillation counter, so many systematic errors cancel 
out. The neutron detection efficiency is measured in situ by the as- 
sociated particle method using the p(+,7*+n) reaction. For this 
reaction the high energy part of the photons produced by the elec- 
tron beam in the target is used. The value of Gm" found at a four 
momentum transfer of Q* = 0.255 (GeV/c)? is (10.1 + 3.8)% 
higher than the dipole value. (orig.) 


372 ERA Vol. 19, No. 7 


20017 (DESY—93-013, pp. 213-220) The Isgur-Wise function 
for a potential model in the bilocal field approach. 
Kaschluhn, L. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Feb 1993. (CONF-9209462-: 26. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch Rietz (Germany), 9-13 Sep 1992). In Proceedings of the 
XXVI intemational symposium Ahrenshoop on the theory of ele- 
mentary particles. 343p. Order Number DE94766580. Source: 


OSTI; NTIS (US Sales Only); INIS. 

In this talk we study the semileptonic decay of a pseudoscalar 
B-meson into a pseudoscalar D-meson starting from a bilocal ef- 
fective meson action with a potential kernel given in relativistic 
covariant form. An integral expression for the corresponding Isgur- 
Wise function in terms of meson wave functions is obtained. (orig.) 


20018 (DESY-93-013, pp. 221-228) A light scalar-HLQBS 
interplay and a HLQBS weak decay test. Kozlov, G.A. (Lab. of 
Theoretical Physics, Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation)). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Feb 1993. 
(CONF-9209462-: 26. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch Rietz (Germany), 9-13 
Sep 1992). In Proceedings of the XXVI international symposium 
Ahrenshoop on the theory of elementary particles. 343p. Order 
Number DE94766580. Source: OST!; NTIS (US Sales Only); INIS. 

The interplay between a light scalar boson (Higgs) and a heavy- 
light quark bound system (HLQBS) in the flavour-changing of the 
heavy quarks is presented. The estimations of the transition form- 
factors in the weak leptonic decays of the pseudoscalar HLOBS 
are proposed. (orig.) 


20019 (DESY-93-096) Searches for new particles at HERA. 
Schrempp, F. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Jul 1993. 30p. (CONF-9303279-: Symposium in 
honor of Tetsuro Kobayashi’s 63rd birthday, Tokyo (Japan), 19 Mar 
1993). Order Number DE94766583. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some of the physics motivation for new particles, their main sig- 
natures and most importantly, the prospects for finding them at 
HERA will be reviewed. For each species of interest, a HERA dis- 
covery window will be presented, based on a generic reference 
luminosity of 100-200 pb-'. The experimental constraints from 
LEP as well as the present and near future ones from CDF are 
taken into account. The first HERA results on searches for lepto- 
quarks and excited leptons are also included. (orig.) 


20020 (DESY—93-099) Supersymmetric top quark decays. 
Borzumati, F.M. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretis- 
che Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Oct 1993. 11p. (CONF-930005-: Workshop on 500 
GeV e+e- linear collider; Workshop on 500 GeV e+e- linear 
collider; Workshop on 500 GeV e+e- linear collider, Munich (Ger- 
many); Annecy (France); Hamburg (Germany), 1993; 1993; 1993; 
CONF-930006-; CONF-930007-; HEP-PH- Order Number 
DE94769252. Source: OSTI; NTIS (US Sales Only); INIS. 

The supersymmetric decays of the top quark into charged Higgs 
plus bottom, t — H*b, and into the supersymmetric partner of the 
top (u;) plus the lightest neutralino (x,°), t — ux,°, are dis- 
cussed within the framework of the Minimal Supersymmetric 
Standard Model with radiatively induced breaking of the gauge 
group SU(2) x U(1). The possibility of detecting these decays at 
present, i.e. given the available bounds on supersymmetric param- 
eters, is compared with the situation a Next ete~ Linear Collider 
would face if supersymmetric particles were still undiscovered at 
LEP Il. The indirect implications for t — H*+b and t — u,x,° of a 
measurement of the bottom quark decay b — sy at the Standard 
Model level are taken into account. (orig.) 


20021 (DESY-93-158) Results from the ZEUS experiment 
at HERA. Abramowicz, H. (Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Nuclear Physics); Klanner, R.; Martin, J.F. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 


Nov 1993. 36p. Order Number DE94768982. Source: OSTI; NTIS 
(US Sales Only); INIS. 





This is a short overview of the results obtained by the ZEUS 
Collaboration with data collected during the first year of HERA run- 
ning and corresponding to an integrated luminosity of 25 nb-'. 
Included are the measurement of the total, partial and » photopro- 
duction cross sections, a study of high mass_ diffractive 
photoproduction, new results from hard photoproduction where a 
clear signal of a direct photon contribution has been established, 
the measurement of the proton structure function Fo and first re- 
sults on diffractive dissociation of the virtual photon in the deep 
inelastic electron proton scattering. Limits on leptoquarks and ex- 
cited electrons are also presented. (orig.) 


20022 (DESY-—93-160) New results from ZEUS on e-p colli- 
sions at HERA. Pavel, N.A. (Hamburg Univ. (Germany). 2. Inst. 
fuer Experimentaiphysik). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Nov 1993. 29p. (CONF-9309376—: 
International conference on hadron structure, Bratislava (Slovakia), 
Sep 1993). Order Number DE94768974. Source: OSTI; NTIS (US 
Sales Only); INIS. 

At HERA electron proton collisions at very high center of mass 
(c.m.) energies are produced, opening up a new kinematic range in 
e-p physics. Already in the first year of data-taking many interest- 
ing results have been obtained in the field of deep inelastic 
scattering, photoproduction and new particle search. New results of 
the ZEUS experiment at HERA, based on the data taken in 1992, 
are presented and discussed. (orig.) 


20023 (DESY—93-163) Strongly Interacting Higgs sector 
and W-pair production in e*e~ collisions. Bernreuther, W. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Schroeder, T. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Nov 1993. 22p. (HD-THEP-—93-22). Order Number 
DES4769018. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the strongly-interacting electroweak symmetry breaking 
scenario (SIH) we investigate a few observabies which are sensitive 
to SIH effect in ete— — W*tW- at TeV collision energies. (orig.) 


20024 (DESY—93-168) Hadronic tau decays. Kolanoski, H. 
(Dortmund Univ. (Germany). Inst. fuer Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1993. 
22p. Sponsored by Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Foerderkennzeichen BMFT 056D057P. 
(CONF-9306105—: 5. international symposium on heavy flavour 
physics, Montreal (Canada), 6-10 Jun 1993). Order Number 
DE94769017. Source: OSTI; NTIS (US Sales Only); INIS. 

This talk summarizes our current knowledge on the decays of + 
leptons into hadrons. The decays are discussed in terms of the 
hadronic weak currents and compated to theoretical predictions. 
The presented topics include: the QCD analysis of the hadronic 
decay width and the determination of the strong coupling constant 
at the 7+ mass scale, analyses of the pion form factor and the 
a;(1260) resonance parameters, improved limits on second class 
currents, analyses of the Lorentz structure of the 7 - v, vertex and 
limits on the + neutrino mass. Also discussed is the (still existing) 
deficit in the exclusive + decay branching ratios. (orig.) 


20025 (DESY-—93-179) The leptonic decay constants of Qq 
mesons and the lattice resolution. Alexandrou, C. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)); Guesken, S.; Schilling, K.; 
Siegert, G. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1993. 27p. Sponsored by Deutsche Forschungs- 
gemeinschaft, Bonn (Germany). Grant DFG Schi 257/3-1. 
(PSI-PR-93-23; WUB-—93-39). Order Number DE94769087. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present a high statistics study of the leptonic decay constant 
fp of heavy pseudoscalar mesons using propagating heavy Wilson 
quarks within the quenched approximation, on lattices covering 
sizes from about 0.7 fm to 2 fm. Varying 6 between 5.74 and 6.26 
we observe a sizeable a dependence of f, when one uses the 
quark field normalization that was suggested by Kronfeld and 
Mackenzie, compared with the weaker dependence observed for 
the standard relativistic norm. The two schemes come into agree- 
ment when one extrapolates to a — 0. The extrapolations needed 
to reach the continuum quantity fg introduce large errors and lead 
to the value fg = 0.18(5) GeV in the quenched approximation. This 
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suggests that much more effort will be needed to obtain an accu- 
rate lattice prediction for fg. (orig.) 


20026 (DESY—93-182) Hard diffractive scattering in high 
energy ep collisions and the Mente Carlo generator RAPGAP. 
Jung, H. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1993. 21p. Order Number DE94769081. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The program RAPGAP generates events in ep collisions where 
the electron is scattered on a pomeron P coupled to the proton p. 
A gap in rapidity between the fast moving proton and the remain- 
ing hadronic system is observed. The program is applicable to 
photoproduction (Q* ~ 0) as well as deep inelastic scattering (Q? 
> 0). Different types of hard interaction processes such as +~*q — 
q’ and +g — q anti q for light and heavy quarks are included. Sev- 
eral options for the parametrisation of the pomeron and its parton 
density are available within the program. The hadronisation is per- 
formed using the LUND string fragmentation model. The Monte 
Carlo implementation is described and some phenomenological 
consequences are discussed. (orig.) 


20027 (DESY—93-183) The reaction e*e- —vvbb and the 
Higgs signal at LEP200 and NLC. Boos, E. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki); Sachwitz, M.; Schreiber, H.J.; 
Shichanin, S. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Dec 1993. 29p. Order 
Number DE94769002. Source: OSTI; NTIS (US Sales Only); INIS. 

A complete tree-level calculation of the reaction ete- — v anti 
vb anti b in the electroweak standard theory for the energy range 
of LEP200 and the Next Linear Collider is presented. The matrix 
elements were calculated by means of the package CompHEP, 
and phase space integration and event generation were carried out 
with the computer programs BASES/SPRING. Cross sections for 
the v anti vb anti b final state, the rate for Higgs production and for 
different background contributions are studied as a function of the 
cms energy and the Higgs mass in the range from 80 to 140 GeV. 
At LEP200 energies, the Higgs bremsstrahlung reaction and the 2- 
body process ete- -—+ ZZ are dominant while near 500 GeV the 
Higgs fusion and 2-to-3 body background processes govern the v 
anti vb anti b final state. Interference patterns were searched for 
and found to be negligible except for ,/s < My + Mz where inter- 
ferences are found to be of comparable strength with the Higgs 
signal diagrams. Some cancellations between different background 
diagrams are observed which are expected within the Standard 
Model. Missing transverse momentum and visible energy distribu- 
tions for the v anti vb anti b final state indicate some further 
possibilities to remove background for Higgs searches. A sugges- 
tion for an approximate treatment of the reaction ete- — v anti vb 
anti b is presented so that much computer time can be saved in 
Monte Carlo simulations. (orig.) 


20028 (DESY-93-186) Jets in deep inelastic scattering. 
Park, |.H. (Ohio State Univ., Columbus (United States)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1993. 
6p. (CONF-930761-—: International Europhysics conference on 
high-energy physics, Marseille (France), 22-28 Jul 1993). Order 
Number DE94769003. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent results of jet production in Deep Inelastic Scattering 
experiments are briefly reviewed. (orig.) 


20029 (DESY-—93-187) Diftractive hard scattering at ep and 
pp colliders. Bruni, P. (Istituto Nazionale di Fisica Nucleare, 
Bologna (Italy)); Ingelman, G. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1993. 4p. (CONF-930761-: 
International Europhysics conference on high-energy physics, Mar- 
seille (France), 22-28 Jul 1993). Order Number DE94769083. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Models for diffractive scattering based on the exchange of a 
pomeron with a parton structure are analysed in terms of hard 
scattering processes and the resulting characteristics of the final 
state. Diffractive deep inelastic ep scattering is considered in con- 
nection with the recently observed rapidity gap events at HERA. 
Heavy flavour and W, Z production in p anti p interactions are 
interesting measures of the gluon and quark component, respec- 
tively, in the pomeron. (orig.) 
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20030 (DESY-93-188) The analytic structure of the anoma- 
lous dimension of the four-gluon operator in deep inelastic 
scattering. Bartels, J. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik); Ryskin, M.G. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1993. 14p. Order 
Number DE94769084. Source: OSTI; NTIS (US Sales Only); INIS. 

In the double logarithmic approximation of perturbative QCD we 
show that the anomalous dimension of the four-gluon operator in 
DIS has a rich analytic structure. In addition to a pole on the physi- 
cal sheet we find singularities on second and other nonphysical 
sheets. We attempt to interprete these singularities as bound 
states and resonances. (orig.) 


20031 (DESY-93-190) Study of jet reconstruction algo- 
rithms for HERA ep collider events. Hedberg, V. (Lund Univ. 
(Sweden). Dept. of Physics); Ingelman, G.; Jacobsson, C.; Joens- 
son, L. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1993. 32p. Order Number DE94769093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Three commonly used jet algorithms and two new jet algorithms 
have been studied with respect to their performance in the new ex- 
perimental situation of deep inelastic scattering at the HERA 
electron-proton collider. Their ability to reconstruct properties of the 
underlying parton level subprocesses was investigated. This relates 
to first order QCD matrix elements and higher order parton emis- 
sions as described by parton showers. A new method was devised 
to determine suitable values for the resolution parameters of the 
algorithms and assess their reconstruction quality. The JADE algo- 
rithm, which is frequently used in e*te~ annihilation, is found to 
perform less well compared to other algorithms. (orig.) 


20032 (DESY-93-192) CP violation and strong phases 
from penguins in B+-—VV decays. Kramer, G. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik); Palmer, W.F.; 
Simma, H. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1993. 26p. Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Contract 
DOE/ER/01545-605; Foerderkennzeichen BMFT O56HH93P(5). 
(HEP-PH-9402227). Order Number DE94768908. Source: OSTI; 
NTIS (US Sales Oniy); INIS. 

We calculate direct CP-violating observables in charged B — VV 
decays arising from the interference of amplitudes with different 
strong and CKM phases. The perturbative strong phases develop 
at order a, from absorptive parts of one-loop matrix elements of 
the next-to-leading logarithm corrected effective Hamiltonian. CPT 
constraints are maintained. Based on this model, we find that par- 
tial rate asymmetries between charge conjugate B+ decays can be 
as high as 15-30% for certain channels with branching ratios in the 
10-® range. The small values of the coefficients of angular correla- 
tions, which we calculated previously to be of order 10~*, are not 
significantly degraded by the strong phases. The charge asymme- 
tries of rates and angular distributions would provide unambiguous 
evidence for direct CP violation. (orig.) 


20033 (DESY—93-197) Lepton-nucleon scattering at high 
energies. Buchmuelier, W. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1993. 17p. (CONF-930761-: 
International Europhysics conference on high-energy physics, Mar- 
seille (France), 22-28 Jul 1993). Order Number DE94768906. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recent theoretical developments in the field of inelastic lepton- 
nucleon scattering are reviewed with emphasis on physics at 
HERA. Structure functions at small Bjorken-x are discussed in de- 
tail. Further topics are photoproduction of jets, the gluon densities 
in proton and photon, charm physics, electroweak processes and 
the search for new particles and interactions. (orig.) 


20034 (DESY-94-004) Observation of polarization effects 
in A*e semileptonic decay. Albrecht, H. (DESY, Hamburg (Ger- 
many)); Ehrlichmann, H.; Hamacher, T.; Hofmann, R.P.; Kirchhoff, 
T.; Mankel, R.; Nau, A.; Nowak, S.; Schroeder, H.; Schulz, H.D.; 
Walter, M.; Wurth, R.; Hast, C.; Kapitza, H.; Kolanoski, H.; Kosche, 
A.; Lange, A.; Lindner, AARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jan 1994. 


17p. Order Number DE94768947. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Polarization of the A daughter baryon from A,* — Al*v, decay 
has been measured for the first time using the ARGUS detector at 
the DORIS Il ete- storage ring. Expressed in terms of the Ac* 
semileptonic asymmetry parameter the result is a,c = -0.91 + 0.49 
for events in the mass region 1.85 < M(Ai*) < 2.20 GeV/c. (orig.) 


20035 (DESY—94-005) Results from the H1 experiment at 
HERA. Roeck, A. de (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jan 1994. 16p. (CONF-930761—: Interna- 
tional Europhysics conference on high-energy physics, Marseille 
(France), 22-28 Jul 1993). Order Number DE94768954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

New results from the H1 experiment at HERA on photoproduc- 
tion, deep inelastic scattering and search for exotic particles are 
presented. Clear evidence is found for hard scattering in photopro- 
duction interactions. Jets have been observed and used to 
examine the x. distribution, indicating the need for a gluonic com- 
ponent in the photon. Hadronic final states and jet cross sections 
have been measured in deep inelastic scattering. A class of deep 
inelastic events with diffractive characteristics has been observed. 
The proton structure function F2(x, Q?) has been measured in the 
new Bjorken-x region 10-4 < x < 10-* and is found to rise with 
decreasing x. New limits for leptoquarks, squarks and excited elec- 
trons have been deduced. (orig.) 


20036 (DESY-94-008) Do deep inelastic scattering data fa- 
vor a light gluino?. Bluemlein, J. Botts, J. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Jan 1994. 18p. (HEP-PH-9401291). Order 
Number DE94768951. Source: OSTI; NTIS (US Sales Only); INIS. 

A next-to-leading order QCD analysis of deep inelastic scattering 
data is performed allowing for contributions due to a light gluino. 
We obtain the values of ac(Mz*)tédas*=0.108+0.002, 
0.124+0.001, 0.145+0.009 for QCD, SUSY QCD with a Majorana 
gluino and a Dirac gluino respectively. The value of as(Mz*) ob- 
tained in SUSY QCD with a Majorana gluino best agrees with the 
direct measurements of as(Mz*) at LEP. (orig.) 


20037 (DESY-94-009) Inclusive particle production at 
HERA: Resolved and direct quasi-real photon contributions in 
next-to-leading order QCD. Kniehl, B.A. (Hamburg Univ. (Ger- 
many). 2. Inst. fuer Theoretische Physik); Kramer, G. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jan 1994. 
12p. Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
OS6HH93P(5). Order Number DE94768950. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We calculate in next-to-leading order inclusive cross sections of 
single-particle production via both direct and resolved photons in ep 
collisions at HERA. Transverse-momentum and rapidity distributions 
are presented and the dependences on renormalization and factor- 
ization scales and subtraction schemes are investigated. (orig.) 


20038 (DESY—94-010) Single top quark production at 
LEP200?. Boos, E. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik); Sachwitz, M.; 
Schreiber, H.J.; Shichanin, S. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Jan 
1994. 15p. (KEK-93-179; KEK-CP-012; IN-MSU-93-30/322). Order 
Number DE94768949. Source: OSTI; NTIS (US Sales Only); INIS. 

A complete tree-level calculation of the reaction ete~ — etre 
anti tb (e~ anti vet anti b) in the electroweak standard theory in the 
LEP200 energy range is presented. For top quark masses in the 
range 130 to 190 GeV the cross sections are found to be in the or- 
der of 10-5 to 10-© pb. Therefore, the number of single top quark 
events is expected to be negligible even with an integrated lumi- 
nosity of L = 500 pb-'. It is further demonstrated that the 
Weizsaecker-Williams approximation is approaching the accurate 
cross section calculations resonably well. (orig.) 


20039 


ory. Sommer, R. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jan 1994. 70p. (WUB-94-04). Order Number 
DE94768917. Source: OSTI; NTIS (US Sales Only); INIS. 


(DESY-94-011) Beauty physics in lattice gauge the- 





We summarize the present status of lattice gauge theory compu- 
tations of the leptonic decay constants fp and fg. The various 
sources of systematic errors are explained in a manner easily un- 
derstood by the non-expert. The results obtained by the different 
groups are then systematically compared. As a result, we derive 
estimates for fp and fg in the quenched approximation through an 
appropriate combination of the data available from the different 
groups. Since we account for a possible lattice spacing depen- 
dence, the final errors are quite large. However, it is now well 
known how these uncertainties can be reduced. For the decay 
constant of heavy-light pseudoscalar mesons with masses of 1-2 
GeV, an interesting comparison of a full QCD result with the corre- 
sponding simulation in the quenched approximation can be done. 
Effects of sea quarks of mass msg are below the statistical accuracy 
of these simulations. Related quantities, like B-parameters, the 
spectrum of beauty-hadrons and the breaking of the QCD string 
are discussed briefly. (orig.) 


20040 (DESY—94-015) Hard processes at HERA: Theoreti- 
cal status. Boedeker, D. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Feb 1994. 6p. (CONF-930761-: International 
Europhysics conference on high-energy physics, Marseille 
(France), 22-28 Jul 1993). Order Number DE94768914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hard scattering processes in electron-proton collisions which can 
be treated within a fixed order of perturbative QCD are discussed. 
Recent next-to-leading order results for HERA are reviewed, in 
particular on the photoproduction and electroproduction of jets, 
haevy quarks and single hadrons. (orig.) 


20041 (DESY—94-016) The triple Regge limit of diffractive 
dissociation in deep inelastic scattering. Bartels, J. (Hamburg 
Univ. (Germany). 2. Inst. fuer Theoretische Physik); Wuesthoff, M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Feb 1994. 55p. Order Number DE94768912. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We derive, within perturbative QCD, a formula for the inclusive 
cross section of the diffractive dissociation of the deep inelastic 
photon 7 + q — X + q in the triple Regge limit s >> M? >> Q* 
>> A®. We use the leading In(s/M*), In(M?/Q*) approximation and 
derive an expression for the triple Pomeron vertex. The Pomeron 
above this vertex is found to be of higher order than the BFKL 
Pomeron. We show that the Abramovsky-Gribov-Kanchelli cutting 


rules are satisfied, and we discuss implications for the Pomeron 
structure function. (orig.) 


20042 


(DESY-—94-023) Exotic particle searches, photopro- 
duction and diffraction in DIS at HERA. Hamew, N. (Oxford 
Univ. (United Kingdom). Dept. of Physics). Deutsches Elektronen- 


Synchrotron (DESY), Hamburg (Germany). Feb 1994. 16p. 
(CONF-9310247—-: 9. workshop on proton-antiproton collider 
physics, Tsukuba (Japan), 18-22 Oct 1993). Order Number 
DE94768909. Source: OSTI; NTIS (US Sales Only); INIS. 

A search has been made for leptoquarks, leptogluons and ex- 
cited electrons for masses ranging from 35 to 250 GeV with the H1 
and ZEUS detectors at HERA. No evidence for the production of 
such particles has been found in various decay channels and limits 
for the coupling strengths of such objects are derived. Soft and 
hard photoproduction processes are studied for yp centre of mass 
energies in the range W = 130 to 270 GeV and the +p total cross 
section is determined at a mean W of 200 GeV. Hard +p collisions 
with high pr jets in the final state show inclusive jet and di-jet dis- 
tributions which exhibit the characteristics expected for direct and 
resolved photon interactions. In deep inelastic, neutral current scat- 
tering at \/s = 296 GeV events are observed with a large rapidity 
gap in the hadronic final state. The underlying production mecha- 
nism of these events is interpreted as the diffractive dissociation of 
the virtual photon. (orig.) 


20043 (DOE/ER/40646—-4) Experimental particle physics at 
the University of Pittsburgh: Progress report, 1 November 
1993-31 October 1994. Engels, E. Jr.; Shepard, P.F.; Thompson, 
J.A. Pittsburgh Univ., PA (United States). Dept. of Physics and As- 
tronomy. May 1994. 151p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG02-91ER40646. Order Number 
DE94011636. Source: OSTI; NTIS; INIS; GPO Dep. 

Task A involves the study of kaon decays. The overall physics 
focus of the current work is rare and semi-rare decays of the @ and 
the short-lived kaon, with an emphasis on those aspects needed in 
preparation for the proposed -factory measurements of CPT vio- 
lation. Another aspect of the rare kaon decay work is E865 at BNL, 
a search for K* yields x**e~, a lepton number violating process. 
Pittsburgh’s E865 responsibilities are the design and construction 
of the Cerenkov counters. The major goals of task B are as fol- 
lows: (1) the analysis of the E706 (direct photon production) data 
taken during the 1987-1988 and 1990-1991 target runs at Fermi- 
lab and (2) the continuation of work within SVXII group of the CDF 
collaboration. The CDF program involves a dedicated effort to- 
wards the design of the silicon vertex detector upgrade, SVXII. 


20044 (FNAL/C—93/337-E) CDF results on electroweak 
physics. Frisch, H.J. (Chicago Univ., IL (United States). Enrico 
Fermi Inst.). CDF Collaboration. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Nov 1993. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9306221-—10: 19 international conference on elastic and 
diffractive scattering (5th Blois workshop), Providence, Ri (United 
States), 8-12 Jun 1993). Order Number DE94011750. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The second major run of the pp Fermilab Tevatron collider has 
just ended on June 1. The CDF detector has accumulated almost 
five times the data sample of its previous 1988-1989 run. We 
present new results on the ratio of W to Z boson production cross- 
sections and on the charge asymmetry in W decay. We give a 
progress report on the measurement of the W mass. New results 
from the 1988-1989 data on Drell-Yan production and on W + pro- 
duction are also presented. 


20045 (INIS-mf-13870, pp. 125-126) N-N elastic scattering 
and transmission experiments. Bach, P. (Geneva Univ. (Switzer- 
land). Dept. de Physique Nucleaire et Corpusculaire); Demierre, P.; 
Gaillard, G.; Hess, R.; Janout, F.; Lomon, E.L.; Rapin, D.; Sor- 
mani, P.; Vuaridel, B.; Ball, J.; Chamouard, P.A.; Chesny, P.; 
Combet, M.; Fontaine, J.M.; KunCeske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—-: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-NEUTRON INTERACTIONS/ 
elastic scattering; POLARIZED BEAMS; POLARIZED TARGETS; 
QUASI-ELASTIC SCATTERING 


20046 (INIS-mf-13870, pp. 127-128) Narrow structure in pp 
scattering around 2.11 GeV. Ball, J. (CE Saclay, Gif sur Yvette 
(France). Laboratoire National SATURNE); Chamourad, P.A.; Com- 
bet, M.; Fontaine, J.M.; Kunne, R.; Lagniel, J.M.; Lemaire, J.L.; 
Milleret, G.; Sans, J.L.; Barabash, L.S.; Janout, Z.; Kalinnikov, 
V.A.; Kazarinov, Yu.M.; KhaCeske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-PROTON INTERACTIONS/ 
energy dependence; ELASTIC SCATTERING; GEV RANGE 01-10; 
POLARIZED BEAMS; POLARIZED TARGETS 


20047 (Jue+-2840) Proton-proton and neutron-proton 
bremsstrahlung in the potential model. Herrmann,  V. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik; Bonn Univ. (Germany). Nov 1993. 151p. (in German). Order 
Number DE94768981. Source: OSTI; NTIS (US Sales Only); INIS. 

The nucleon-nucleon (NN) bremsstrahiung reaction is studied in 
the framework of a potential model. We investigate and explain the 
behavior of the most important corrections to the purely non- 
relativistic model considering only the external current; i.e. we 
include the relativistic spin correction, the one-body rescattering 
contribution and the Coulomb-effect, where it is needed. The im- 
portant contribution of the two-body or meson-exchange current is 
treated in the soft-photon-approximation. In addition to the usual 
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coplanar NN-+ cross section we also study non-coplanar cross sec- 
tions and spin observables like the analyzing power and spin 
correlation coefficients. It is shown that the behavior of the relativis- 
tic spin correction is governed by the 'So partial-wave state, is 
almost energy independent and reduces the NN+ cross section by 
roughly 20 - 30%. The one-body rescattering contribution enhances 
the pp cross section for the geometry of the last TRIUMF expen- 
ment by about 20% and thus almost compensates the effect of the 
relativistic spin corrections. The effects of each part of the NN 
interaction on the ppy observables is studied in the coplanar ge- 
ometry. We find that these effects depend on the proton scattering 
angles as well as on the considered observable. However, the ten- 
sor component of the NN interaction is important in all geometries. 
The comparison of different NN potential models yields that the 
NN-+ reaction is not able to discriminate these potentials in their 
off-shell behavior, although the corresponding T-matrices deviate 
from each other off the energy shell. It is concluded that the occur- 
ing differences originate already from deviations on the energy 
shell or from the fact that the approximations made in the calcula- 
tions for the two-body current are not of the same quality for all NN 
potential models. (orig.) 


20048 (Jue+2844) Hadronic model for the consistent de- 
scription of the scattering and annihilation of the 
antinucleon-nucleon system. Mull, V. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Kernphysik; Bonn Univ. (Germany). 
Nov 1993. 157p. (in German). Order Number DE94769010. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A consistent description of the anti NN scattering and annihila- 
tion with a hadronic model is presented. The elastic anti NN 
interaction is obtained from the Bonn NN potential via a G-parity 
transformation. For the annihilation part, a consistent, partly micro- 
scopic description is constructed treating the most important two 
meson channels explicitly and accounting for the rest by a phe- 
nomenological optical potential of Gaussian form. Transitions from 
the antibaryon-baryon sector to the meson sector are mediated via 
the exchange of N, A, A, 2 and Y* baryons. anti NN scattering ob- 
servables, branching ratios and cross sections for the annihilation 
into two mesons and bound states are calculated consistently. Re- 
sults are compared with former calculations and the experimental 
data. The agreement with the data is good. The importance of 
meson-meson interactions in the final state is studied at the exam- 
ple of the particular annihilation channel anti NN — zz. A full 
coupled channels calculation with the channels anti NN, 27, anti 
KK and pp is performed. Interactions and transitions in the meson 
sector are described by meson-exchange diagrams. Integrated as 
well as differential cross sections and analyzing powers for the an- 
nihilation process anti NN — a7 are described with good quality. 
Results of the coupled channels model for xx phase shifts and in- 
elasticities above the anti NN threshold are discussed. Effects of 
the meson-meson interactions on anti NN scattering observables 
are small. The importance of two-step processes and meson- 
meson interactions in the final state for the description of the 
angle-dependent observables in the annihilation process anti NN 
— mm can be demonstrated. (orig.) 


20049 (KEK-PROC-93-2, pp. 271-273) Study of b and c 
quarks using semileptionic decays with upgraded VENUS de- 
tector. Kanda, Nobuyuki (Osaka Univ., Suita (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. 
(CONF-9212108-: Workshop on TRISTAN physics at high lumi- 
nosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the 
workshop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

Short communication. QUARKS/semileptonic decay; QUARKS; 
PARTICLE MODELS; INTERACTIONS; HADRONS; PARTICLE 
PRODUCTION; CROSS SECTIONS; RADIATION DETECTORS; 
TRISTAN STORAGE RINGS 


20050 


(LA-UR-94-1175) The cascade-deuteron system. 
Carr, S.B. (Flinders Univ. of South Australia, Bedford Park, SA 
(Australia). School of Physical Sciences); Afnan, |.R.; Gibson, B.F. 
Los Alamos National Lab., NM (United States). [1994]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. (CONF-940725—1: International conference on 
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hypernuclear and strange particle physics, Vancouver (Canada), 4- 
8 Jul 1994). Order Number DE94011650. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication. DIBARYONS; XI BARYONS/elastic 
scattering; DEUTERONS/elastic scattering; DIBARYONS; HYPER- 
NUCLEI; DEUTERONS; QUARKS; LAMBDA PARTICLES; 
CAPTURE 


20051 (LA-UR-94-1300) Neutrino-nucleon scattering. Gar- 
vey, G.T. Los Alamos National Lab., NM (United States). [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940173-3: CERN SMC meeting 
on internal spin structure of the nucleon, New Haven, CT (United 
States), 5-6 Jan 1994). Order Number DE94011720. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the following, the author tries to summarize the current status 
of neutrino-nucleon scattering as it bears on contemporary issues 
regarding the spin structure of the nucleon. It is straightforward to 
express the electroweak current of a hadron in terms of its underly- 
ing electroweak partonic currents. The matrix elements of these 
currents are, of course, presently uncaiculable but may be charac- 
terized by form factors extracted from experiment. When neutrinos 
are used as probes, there are several problems associated with 
carrying out the required cross section measurements. Active neu- 
trino detectors of necessity contain nuclei more complex than 
hydrogen. These nuclei create additional backgrounds and create 
complications of interpretation that make these experiments chal- 
lenging. However, given the continued demonstrated difficulty of 
measuring and extracting the spin structure functions, it appears 
that there are no easy measurements to investigate the nucleon 
spin structure save the earlier experiments that fixed the axial vec- 
tor form factors of well-known baryon decays (neutron, lambda, 
etc.). With the emergence of the provocative results from the EMC 
group on the spin structure function of the proton, there has been 
renewed interest in the information contained in the cross sections 
for neutral current neutrino-nucleon scattering. The theoretical 
background for describing this process has been worked out in de- 
tail. It is presented in briefest outline below to define the terms 
needed to describe experimental results. 


20052 (LBL-35316) The spin observables of electron- 
nucleon scattering from the formalism of nucleon-nucleon 
scattering. Conzett, H.E. Lawrence Berkeley Lab., CA (United 
States). 9 Mar 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9405132-3: 14. international conference on few body problems in 
physics, Williamsburg, VA (United States), 26-31 May 1994). Order 
Number DE94011368. Source: OSTI; NTIS; INIS; GPO Dep. 

The eN scattering spin observables are derived from the long 
established NN scattering formalism. Some conditions on the eN 
observables emerge more transparently than from the specific eN 
calculations themselves. 


20053 (RCNP-P—123) Report of study meeting on nuclear 
physics of quasi-elastic scattering. Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. Oct 1992. 200p. (in Japan- 
ese, English). (CONF-9206444—: Study meeting on nuclear 
physics of quasi-elastic scattering, Ibaraki (Japan), 8-10 Jun 1992). 
Order Number DE94765592. Source: OSTI; NTIS; INIS. 

This meeting was held for three days from June 8 to 10, 1992, 
as one of the study meetings of Research Center for Nuclear 
Physics, Osaka University. The lectures were given on spin 
observables in quesi-clestic scattering, calculation of spin observ- 
ables in '*C, “Ca(p,n) reaction in quasifree scattering region, 
present state of quasi-elastic scattering, first results of (p,n) 
quasifree scattering with the new facility of the RCNP, spin-isospin 
response function and effect of A-hole configuration in finite nuclei, 
effective polarization of nuclei and observed amount of spin, (p,2p) 
measurement in the RCNP, quasi-elastic scattering in 2H, 9He and 
*He of polarized protons, quasifree A formation, =He(gamma, px+*) 
reaction in A region, search for isobar components in °He by 
quasifree knockout studies, nonquasi-elastic process in photonu- 
clear reaction, QF and NQF processes in gamma d—x*tx~pn, 
coincidence scattering experiment in quasi-elastic scattering region, 
exclusive electron scattering of 2He with full inclusion of final state 





interaction, quasi-elastic electron scattering and internucleon corre- 
lation and 13 other themes. (K.I.). 


20054 (SLAC—439) A calorimetric measurement of the 
strong coupling constant in electron-positron annihilation at a 
center-of-mass energy of 91.6 GeV. Martirena, S.G. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Apr 1994. 
161p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Order Number DE94011141. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Massachusetts Institute of Technology. 

In this work, a measurement of the strong coupling constant as 
in ete~ annihilation at a center-of-mass energy of 91.6 GeV is 
presented. The measurement was performed with the SLD at the 
Stanford Linear Collider facility located at the Stanford Linear Ac- 
celerator Center in California. The procedure used consisted of 
measuring the rate of hard gluon radiation from the primary quarks 
in a sample of 9,878 hadronic events. After defining the asymptotic 
manifestation of partons as ‘jets’, various phenomenological mod- 
els were used to correct for the hadronization process. A value for 
the QCD scale parameter Ayers, defined in the pans renormaliza- 
tion convention with 5 active quark flavors, was then obtained by a 
direct fit to O(as*) calculations. The value of as obtained was 
as(Mzo) = 0.122 + 0.004 _9.997 *°-°° where the uncertainties are 
experimental (combined statistical and systematic) and theoretical 
(systematic) respectively. Equivalently, Aparms = 0.28 _o.10*9-'6 
GeV where the experimental and theoretical uncertainties have 
been combined. 


20055 (SLAC-PUB-6470) Precise measurement of the left- 
right cross section asymmetry in Z boson production by 
electron-positron collisions. Frey, R.E. (University of Oregon, 
Eugene, OR (United State)). SLD Collaboration. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Mar 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-930767—-7: 21. annual SLAC 
Summer Institute on particle physics: spin structure in high-energy 
processes, Stanford, CA (United States), 26 Jul - 6 aug 1993). Or- 
der Number DE94010751. Source: OSTI; NTIS; INIS; GPO Dep. 

A precise measurement of the left-right cross section asymmetry 
(AiR) for Z boson production by e*e~ collisions has been attained 
at the Siac Linear Collider with the SLD detector. We describe this 
measurement for the 1993 data run, emphasizing the significant 
improvements in polarized beam operation which took place for 
this run, where the luminosity-weighted electron beam polarization 
averaged 62.6 + 1.2 %. Preliminary 1993 results for A, are pre- 
sented. When combined with the (less precise) 1992 result, the 
preliminary result for the effective weak mixing angle is sin? Oyen = 
0.2290 + 0.0010. 
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Refer also to citation(s) 20006, 20007, 20022, 20035, 20043, 
20050, 20051, 20055, 20064, 20124 


20056 (ANL-HEP-PR-93-4) The ng at LEP and TRISTAN. 
Kang, K. (Brown Univ., Providence, RI (United States). Physics 
Dept.); Knowles, |.G.; White, A.R. Argonne National Lab., IL 
(United States); Brown Univ., Providence, Ri (United States). Dept. 
of Physics. 20 Jan 1993. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38 ; FG02- 
91ER40688. (BROWN-HET-872). Order Number DE94011518. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ne is a “heavy axion” remnant of dynamical electroweak 
symmetry breaking by a color sextet quark condensate. Elec- 
troweak scale color instanton interactions allow it to be both very 
massive and yet be responsible for Strong CP conservation in the 
color triplet quark sector. It may have been seen at LEP via its 
two-photon decay mode and at TRISTAN via its hadronic decay 
modes. 


20057 (BNL-60282) Magnetic flux shielding for the preci- 
sion muon g-2 storage ring superconducting inflector. Danby, 
G.T.; Meng, W.; Sampson, W.B.; Woodle, K. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 4p. Sponsored by 


66 PHYSICS 
6624 Properties of Specific Particles and Resonances 


USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-930926-31: 13. international conference on 
magnet technology, Victoria (Canada), 20-24 Sep 1993). Order 
Number DE94011734. Source: OSTI; NTIS; INIS; GPO Dep. 

A muon g-2 experiment (E821) at the AGS requires knowledge 
of the magnetic field over muon orbits at the level of 0.1 ppM. The 
superconducting inflector involves a double cosine theta winding; 
this design approximately cancels its fringe field. Nevertheless its 
residual field would effect the homogeneity of the storage ring mag- 
netic field. A method of using a superconducting sheet surrounding 
the inflector to further reduce the fringe fied was proposed by one 
of the authors, W. Meng. An experimental program to explore this 
technique is described. Part of the test results are presented. 


20058 (BNL—60355) Search for the H dibaryon by =~ cap- 
ture on the deuteron. lijima, Toru (Kyoto Univ. (Japan). Dept. of 
Physics). E813 Collaboration. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930637-15: 13. international conference on particles and 
nuclei, Perugia (Italy), 27 Jun - 3 jul 1993). Order Number 
DE94011733. Source: OSTI; NTIS; INIS; GPO Dep. 

The present status of the H-dibaryon search experiment at 
Brookhaven (E813) using the formation reaction through =~ atomic 
operation on the deuteron, (=-, d)atom — Hn, is reported with em- 
phasis placed on the analysis of the data collected with the 1992 
slow extracted proton beam run. 


20059 (CEA-DAPNIA-SPP-93-06) GALLEX: Results, status 
and future. Stolarczyk, Th. GALLEX Collaboration. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de |’instrumentation Associee. May 1993. 12p. 
(CONF-930187—: 13. Moriond workshop on perspectives in neutri- 
nos, atomic physics, and gravitation, Villars-sur-Ollon (Switzerland), 
30 Jan - 6 feb 1993). Order Number DE94622830. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The GALLEX collaboration has now taken solar neutrino data for 
22 months. The first set of data, GALLEX |, corresponding to the 
detection of solar neutrinos from May 1991 to April 1992, has 
been fully analyzed and lead to a production rate of 
82+17(stat.)+8(syst.) SNU which represents about 65% of the 
value predicted by standard solar models (around 124-132 SNU). 
Data taking is going on, while the collaboration is now preparing 
the crucial probe of the experiment with a 2 MCP'Cr neutrino 
source. (author) 15 refs., 4 figs. 


20060 (DESY-93-162) Two-loop radiative corrections to 
the upper limit of the lightest Higgs boson mass in the min- 
mal supersymmetric model. Hempfling, R. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Hoang, A. 
H. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Nov 1993. 10p. (TTP—93-35). Order Number DE94768958. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the minimal supersymmetric model (MSSM), the upper limit of 
the lightest Higgs boson mass, m,,—0, depends strongly on the top 
quark mass, m,. We have computed the dominant two-loop radia- 
tive corrections to this upper limit of m,—0 in order to eliminate 
large uncertainties due to QCD and m,° corrections. It is shown 
that the QCD corrections significantly reduce the one-loop correc- 
tions. As a result, the SUSY parameter space accessible to LEP 
experiments is significantly increased. (orig.) 


20061 (DOE/ER/40150-262) Polarized structure functions 
of the nucleon in the resonance region. Burkert, V.D. South- 
eastern Universities Research Association, Inc., Newport News, VA 
(United States). Continuous Electron Beam Accelerator Facility. 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-84ER40150. (CEBAF-PR-94-001; 
CONF-940173-2: CERN SMC meeting on internal spin structure of 
the nucleon, New Haven, CT (United States), 5-6 Jan 1994). Order 
Number DE94010017. Source: OSTI; NTIS; INIS; GPO Dep. 
Aspects of the spin structure functions of proton and neutrons at 
low mentum transfer Q? and energy transfer v, i.e. in the region of 
the nucleon resonances are discussed. Experiments to measure 
A,P, Ao? and A,'" structure functions at CEBAF in a Q? range 


ERA Vol. 19, No. 7 377 





66 PHYSICS 
6624 Properties of Specific Particles and Resonances 


from 0.15 to 2.0 GeV?, and a W range from threshold to 2.2 GeV 
are presented. 


20062 (FNAL/C-94/044-E) CDF electroweak studies and the 
search for the top quark. Frisch, H.J. (Chicago Univ., IL (United 
States)). CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Feb 1994. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9309297-10: 23. international symposium on multiparticle 
dynamics, Aspen, CO (United States), 13-17 Sep 1993). Order 
Number DE94010333. Source: OSTI; NTIS; INIS; GPO Dep. 

The second major run of the pp Fermilab Tevatron Collider 
ended on May 30. The CDF detector has accumulated almost five 
times the data sample of its previous 1988-1989 run. The author 
presents new results on electroweak physics, including the ratio of 
W to Z boson production cross-sections, and the charge asymme- 
try in W decay. He gives a progress report on the measurement of 
the W mass. New results from the 1988-1989 data on W-+ produc- 
tion are also presented. The status of the search for the top quark 
in the dilepton modes is described. In addition a status report of 
the ongoing search in the lepton + jets mode is given. 


20063 (KEK-PROC-93-2, pp. 274-281) Scalar top produc 
tion at TRISTAN. Kon, Tadashi (Seikei Univ., Musashino, Tokyo 
(Japan). Faculty of Engineering). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF-9212108-: 
Workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 15-16 Dec 1992). In Proceedings of the workshop on 
TRISTAN physics at high luminosities. 310p. Order Number 
DE94737969. Source: OSTI; NTIS; INIS. 

We investigate production process of the scalar partner of top- 
quark (stop) at TRISTAN energies in the framework of the minimal 
supersymmetric standard model (MSSM). The existence of the light 
stop, which is lighter than the top-quark as well as the other 
squarks, is natural consequence of the MSSM and the stop with 
mass ~ 30 GeV has not been excluded both in TEVATRON and 
LEP data. It is shown that TRISTAN has wider parameter region of 
the stop than TEVATRON and LEP, if we take careful analyses of 
the experimental signature cc-bar plus missing energies. Com- 
ments on the stoponium production at two photon process at 
TRISTAN and on the stoponium interpretation of the L3 and DEL- 
PHI events are also given. (author). 
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20064 (BNL-34518-Rev.4/94) AGS experiments - 1991, 
1992, 1993: Tenth edition. Depken, J.C. Brookhaven National 
Lab., Upton, NY (United States). Apr 1994. 168p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94011737. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains: (1) FY 1993 AGS schedule as run; (2) FY 
1994--95 AGS schedule; (3) AGS experiments > FY 1993 (as of 
30 March 1994); (4) AGS beams 1993; (5) AGS experimental area 
FY 1991 physics program; (6) AGS experimental area FY 1992 
physics program; (7) AGS experimental area FY 1993 physics pro- 
gram; (8) AGS experimental area FY 1994 physics program 
(planned); (9) a listing of experiments by number; (10) two-page 
summaries of each experiment; (11) listing of publications of AGS 
experiments; and (12) listing of AGS experiments. 


20065 (DOE/ER/40353-20) Proton resonance spec 
troscopy: Progress report, 1 December, 1992-28 February, 
1994. Shriner, J.F. Jr. Tennessee Technological Univ., Cookeville, 
TN (United States). Dept. of Physics. Feb 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER40353. Order Number DE94010693. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Work on chaos in low-energy nuclear systems has continued on 
several fronts. The authors have completed the preparatory stage 
for their experiments to establish a complete level scheme in °°P, 
and the first data were taken in December. As an alternative ap- 
proach to chaos, they are studying suggestions that the transition 
strengths can be used as an appropriate signature. The first stud- 
ies are using shell-model calculations for °2Na; a sufficient number 
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of B(E1) and B(M2) values have been calculated that the statistical 
errors are not the primary limiting factor. They will refine their anal- 
ysis techniques on this set and then analyze experimental data 
from Al. Details are given in Sects. 1 and 4. They have also con- 
tinued to study the possibilities of studying both detailed-balance 
violation and parity violation with charged-particle resonances. 
They have calculated expected enhancements for a large number 
of potentially interfering resonances; the results are described in 
Sects. 2 and 3. They have replaced several control systems in the 
TUNL High Resolution Laboratory in the past year. Both the elec- 
trostatic analyzer and the analyzing magnet are now controlled via 
a 80486 PC running the software package LABVIEW. General op- 
erating procedures are outlined in Sect. 5. 


6631 Nuclear Structure 
Refer also to citation(s) 20115 


20066 (ANL/PHY/CP-82606) Nuclear structure of '°B stud- 
ied with (e,e’), (x,7’) and (+,x) reactions. Sato, T. (Osaka Univ., 
Toyonaka (Japan). Dept. of Physics); Odagawa, N.; Ohtsubo, H.; 
Lee, T.S.H. Argonne National Lab., IL (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940316—1: International sym- 
posium on spin-isospin response and weak processes in hadrons 
and nuclei, Osaka (Japan), 8-10 Mar 1994). Order Number 
DE94010446. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors studied nuclear structure of '°B using (e,e’),(x,7') 
and (7,7) reactions under the distorted wave impulse approxima- 
tion (DWIA). For this purpose the off-shell dependence of the 
amplitude was taken into account in the momentum space DWIA. 
They used the off-shell elementary amplitude of (2,7) and (-,2) by 
the model of Nozawa, Blankleider and Lee. The first order core po- 
larization effects were incorporated with the p-shell wave functions 
of Cohen and Kurath and Hauge and Maripuu. It was shown that 
the core-polarization effects greatly improve the agreement with the 
experimental data and that the simultaneous study of these reac- 
tions is useful to probe the spin structure of p-shell nuclei. 


20067 (BONN-IR—92-34) The neutron-deuteron problem in 
close coupling formalism with Sturmian functions. Kersting, R. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Sep 1992. 
123p. (In German). Order Number DE94769096. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Close Coupling Formalism is applied to the neutron- 
deuteron problem with local Maifliet-Tjon interaction. Expanding the 
three-body wave function into Sturmian Functions of the deuteron 
subsystem a system of coupled one-dimensional integro-differential 
equations for the neutron-deuteron relative wave function is derived 
which then is solved by a self consistent iteration scheme. The tri- 
ton binding energy as well as elastic scattering parameters are 
calculated. Finally the differences to AGS and Faddeev Formalism 
are pointed out. (orig.) 


20068 (GANIL-P-93-18) Hot nuclel and fragmentation. 
Guerreau, D. Grand Accelerateur National d'lons Lourds (GANIL), 
14 - Caen (France). 1993. 22p. (CONF-930604—: Conference on 
perspectives in nuclear structure, Copenhagen (Denmark), 14-18 
Jun 1993). Order Number DE94623917. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A review is made of the present status concerning the produc- 
tion of nuclei above 5 MeV temperature. Considerable progress 
has been made recently on the understanding of the formation and 
the fate of such hot nuclei. It appears that the nucleus seems more 
stable against temperature than predicted by static calculations. 
However, the occurrence of multifragment production at high exci- 
tation energies is now well established. The various experimental 
features of the fragmentation process are discussed. (author) 59 
refs., 12 figs. 


20069 (GS-94-16(prepr.)) Electromagnetic excitation of the 
two-phonon giant dipole resonance. Emling, H. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Mar 1994. 
58p. Order Number DE94768979. Source: OSTI; NTIS (US Sales 
Only); INIS. 





It is the aim of this article to summarize our present knowledge 
on the double isovector giant dipole resonance (DGDR) and our 
understanding of the electromagnetic excitation mechanism in 
heavy ion collisions in the relativistic energy regime. In the follow- 
ing chapter, a brief resume on the history of giant resonances is 
given and, based on their understanding, conclusions on the ex- 
pected properties of multi-phonon resonances are drawn. In 
chapter 2, the essential features of electromagnetic heavy ion in- 
teractions at (near) relativistic velocities will be illuminated and the 
theoretical framework is presented, which describes such 
processes. New experimental methods were required for an appro- 
priate study of Coulomb dissociation processes, which are 
discussed in chapter 3 together with the experimental results. 


Chapter 4 is dedicated to summarize the results from electromag- 
netic excitation studies, to compare with those from alternative 
methods and, in particular, to contrast experimental findings with 
theoretical predictions and to address open problems. (orig.) 


20070 (JINR-E-—7-93-126, pp. 9-10) Search for enhanced nu- 
clear stability near the new deformed shells N=162 and Z=108. 
Lazarev, Yu.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Lobanov, Yu.V.; Oganessian, Yu.Ts. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 7 refs., 1 fig. ELEMENT 108/deformed nu- 
clei; ELEMENT 108/stability, ALPHA DECAY; ASYMMETRY; 
CROSS SECTIONS; CURIUM 248 TARGET; ELEMENT 106; STA- 
BILITY; GROUND STATES; HEAVY ION FUSION REACTIONS; 
MEV RANGE 100-1000; NEON 20 REACTIONS; PLUTONIUM 242 
TARGET; SPONTANEOUS FISSION 


20071 (JINR-E-7-93-126, pp. 17-18) Chemical studies of el- 
ement 104-106; search for relativistic effects. Zvara, |. (Joint 
inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions). Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1993. 192p. (CONF-9305203-: _ International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELEMENT 104 ISOTOPES/quantitative 
chemical analysis; ELEMENT 105 ISOTOPES/quantitative chemi- 
cal analysis; ELEMENT 106 ISOTOPES/quantitative chemical 
analysis; NUCLEAR STRUCTURE; RELATIVISTIC RANGE 


20072 (JINR-E-7-93-126, pp. 19) The possibilities of chem- 
cal isolation of element 106 from aqueous solutions according 
to the model experiments with short lived tungsten isotopes. 
Szeglowski, Z. (Paul Scherrer Inst., Hot Lab., Villigen, (Switzer- 
land)); Bruchertseifer, H.; Brudanin, V.B. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In Heavy ion 
physics. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. ELEMENT 106/gamma_ spec- 
troscopy; ELEMENT 106/isotope separation; SAMARIUM 144 
TARGET/magnesium 24 reactions; TUNGSTEN ISOTOPES/ 
gamma spectroscopy; TUNGSTEN ISOTOPES/isotope separation; 
DAUGHTER PRODUCTS; GAMMA SPECTRA; MEV RANGE 100- 
1000; NEUTRONS; NUCLEAR DECAY; RECOILS 


20073 (JINR-E-7-93-126, pp. 20) Chemical identification of 
element 106 by the thermochromatographic method. Timokhin, 
S.N. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Nuclear Reactions); Yakushev, A.B.; Xu Honggui; 
Perelygin, V.P.; Zvara, |. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELEMENT 106 263/isotope separation; 
ELEMENT 106 263/thermochromatography; CALIFORNIUM 249 
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TARGET; DEPOSITION; THERMOCHROMATOGRAPHY; HALF- 
LIFE; NEUTRONS; OXYGEN 18 REACTIONS; TEMPERATURE 
RANGE 0273-0400 K; TEMPERATURE RANGE 0400-1000 K 


20074 (JINR-E-7-93-126, pp. 21-22) Comparative determi 
nation of ion exchange equilibria of element 104 and hafnium 
by a novel chromatographic method. Pfrepper, G. (Chemie-AG, 
Bitterfeld-Wolfen, (Germany)); Pfrepper, R.; Krauss, D.; Yakushev, 
A.B.; Timokhin, S.N.; Zvara, |. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 10 refs. ELEMENT 104 261/ion exchange 
chromatography; HAFNIUM ISOTOPES/ion exchange chromatog- 
raphy; AEROSOLS; CURIUM 248 TARGET; GADOLINIUM; 
HALF-LIFE; OXYGEN 18 REACTIONS 


20075 (JINR-E-7-93-126, pp. 25) Resonance ionization 
spectroscopy on "Am fission isomers. Backe, H. (MP! fuer 
kernphysic, Heidelberg, (Germany)); Baum, R.R.; Habs, D. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. AMERICIUM 242/fission iso- 
mers; AMERICIUM 242/resonance ionization mass spectroscopy; 
ISOMER SHIFT 


20076 (JINR-E-7-98-126, pp. 64-65) Be geen ete study of 
the K=8 and K=16 isomeric states in '’°Hf. Kulessa, R. (and 
others); Xie, H.; Folger, H. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Intemational school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 2 figs. HAFNIUM 178/energy lev- 
els; HAFNIUM 178/isomeric nuclei; ANGULAR MOMENTUM; 
CROSS SECTIONS; DEUTERON REACTIONS; MEV RANGE 10- 
100 


20077 (JINR-E-7-93-126, pp. 66) Collinear laser spec 
troscopy of '7°™2Hf, Boos, N. (and others); Krieg, M.; Huber, G 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
in International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. HAFNIUM 178/isomeric nuclei; 
HAFNIUM 178/laser spectroscopy; FLUORESCENCE SPEC- 
TROSCOPY; ISOMER SHIFT 


20078 (JINR-E-7-93-126, pp. 67) Laser spectroscopy of 
hafnium ions in a paul trap. Gangrisky, Yu. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Gorsky, B.; Oganessian, Yu.; Zemlyanoi, S.; Rink, J.; 
Kaelber, W.; Meisel, G.; Rebel, H. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HAFNIUM lONS/isomeric nuclei; 
HAFNIUM IONS/laser spectroscopy; FLUORESCENCE SPEC- 
TROSCOPY; HAFNIUM 172; HAFNIUM 174; HAFNIUM 178; 
ISOMER SHIFT 


20079 (JINR-E-7-93-126, pp. 68) Changes in nuclear 
charge radii of hafnium isotopes. Anastassov, A. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Gangrsky, Yu.P.; Markov, B.N.; Zemlyanoi, S.G.; Mari- 
nova, K.; Kul’djanov, B.K. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
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10-15 May 1993). In Intemational school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 tab. HAFNIUM ISOTOPES/ 
nuclear radii; HAFNIUM ISOTOPES/odd-odd nuclei; FLUORES- 
CENCE SPECTROSCOPY; HYPERFINE STRUCTURE; LASER 
SPECTROSCOPY; SPECTRAL SHIFT 


20080 (JINR-E-7-93-126, pp. 69) The new spectroscopy of 
excited superdeformed bands. Twin, P.J. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DEFORMED NUCLEl/angular momentum; 
DEFORMED NUCLE/Vintermediate mass nuclei; EFFICIENCY; EX- 
CITED STATES; GE SEMICONDUCTOR DETECTORS 


20081 (JINR-E—7-93-126, pp. 72-73) Rotational properties of 
osmium nuclei in the A=180 mass region. Balabanski, D.L.; 
Hristov, D.Hr.; Lieder, R.M.; Gast, W.; Kutsarova, T.; Rzaca-Urban, 
T.; Schnare, H.; Urban, W. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. OSMIUM ISOTOPES /rotational 
states; GROUND STATES; HIGH SPIN STATES; NUCLEAR DE- 
FORMATION 


20082 (JINR-E—7-93-126, pp. 74-75) Nonstatistical effects in 
nuclei. izosimov, |.N. (Radievyj Inst., Leningrad (Russian Federa- 
tion)). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In intemationa! school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. HEAVY NUCLE//statistical models; 
INTERMEDIATE MASS NUCLE/statistical models; EXCITED 
STATES; WAVE FUNCTIONS 


20083 (JINR-E-7-93-126, pp. 76-77) Hydrodynamic caicula- 
tion of effective mass of two colliding lions. Seregin, A.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij 
Inst.). Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1993. 192p. (CONF-9305203-: International school seminar 
on heavy ion physics, Dubna (Russian Federation), 10-15 May 
1993). In International school-seminar on heavy ion physics: Col- 
lection of abstracts. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. HEAVY ION FUSION REAC- 
TIONS/hydrodynamic mass effect; BOUNDARY CONDITIONS; 
COLLIDING BEAMS; EFFECTIVE MASS; ION BEAMS; NUCLEAR 
RADII 


20084 (JINR-E-7-93-126, pp. 82) Microscopic description of 
neutron halo in light nuclei. Kamuntavicius, G. (Vytautas Magnus 
Univ., Kaunas (Lithuania)); Deveikis, A.; Shablinskas, R.; Puzynin, 
|; Vinitsky, S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. HELIUM 6/nucleon-nucleon poten- 
tial; HELIUM G6/wave functions; LITHIUM 11/nucleon-nucleon 
potential; LITHIUM 11/wave functions; BOUND STATE; NEU- 
TRONS; NUCLEAR RADII; SHELL MODELS 


20085 (JINR-E-7-93-126, pp. 83-84) P-N interaction and 


masses of nuclei with Z>N. Lemberg, |.Kh. (AN SSSR, Leningrad 
(Russian Federation). Fiziko-Tekhnicheskij Inst.); Avotina, M.P.; 
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Erokhina, K.I.; Voronova, N.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203—: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. MIRROR NUCLEW/mass; PROTON- 
NEUTRON INTERACTIONS; E2-TRANSITIONS; MASS NUMBER; 
MASS; PROBABILITY 


20086 (JINR-E—7-93-126, pp. 85) The microscopic study of 
the multineutron 'Li system. Gorbatov, A.M. (Tverskoj Gosu- 
darstvennyj Univ., Tver (Russian Federation)); Skopich, V.L.; 
Nikishov, P.Yu.; Raduk, A.Yu.; Khazov, A.Yu. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs. LITHIUMenergy levels; L-S 
COUPLING; LITHIUM; NEUTRONS; NUCLEON-NUCLEON PO- 
TENTIAL; SHELL MODELS 


20087 (JINR-E—7-93-126, pp. 88) The structure of few- 
baryon systems in the chiral soliton model. Nikolaev, V.A.; 
Nikolaeva, B.M.; Tkachev, O.G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203—: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. LIGHT NUCLE/l/chiral symmetry; 
LIGHT NUCLEVsolitons; BARYONS; SOLITONS; QUANTUM 
CHROMODYNAMICS 


20088 (JINR-E-7-93-126, pp. 127-128) Study of the hot 
dipole resonance with the medea multi-detector. Blumenfeld, Y. 
(and others); Faou, J.H. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GIANT RESONANCE/argon 36 reactions; 
GIANT RESONANCE/zirconium 90 target; CHARGED PARTICLE 
DETECTION; GAMMA SPECTRA 


20089 (JINR-E-7-93-126, pp. 131) Multifragmentation: sur- 
face and Coulomb instabilities of sheets, bubbles and drops 
and drops. Moretto, L.G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FINITE-RANGE INTERACTIONS/stability; 
BUBBLES; COULOMB FIELD; DROPLETS; STABILITY; HEAVY 


ION REACTIONS; MULTIPLICITY; SHEETS; SURFACE PROPER- 
TIES 


20090 (JINR-E-7-93-126, pp. 133) Quantum dissipative 
phenomena in nucleus-nucleus interaction. Zagrebaev, V. (Chu- 
vashskij Gosudarstvennyj Univ., Cheboksary (Russian Federation)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 


heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In international school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Short communication. 1 ref. NUCLEAR REACTIONS/dissipation 


factor, ENERGY LOSSES; NUCLEI; SCHROEDINGER EQUA- 
TION; SEMICLASSICAL APPROXIMATION; VISCOSITY 


20091 (Juel+-2857) In-beam +-ray spectroscopy of N=84 nu- 
clei above Gd and the impact of the (mh, ;2vhg /2)1* attraction 
on their yrast lines. Zhang Chengteng. Forschungszentrum 





Juelich GmbH (Germany). Inst. fuer Kernphysik; Koein Univ. (Ger- 
many). Dec 1993. 9383p. Order Number DE94768751. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In in-beam experiments using the -y-spectrometers Nordball and 
Osiris, we populated the four N = 84 isotones '*'Ho, Er, °Tm 
and '54Yb through compound evaporation reactions induced with 
medium HI beams of masses ranging from 28 to 56. All observed 
+-transitions with intensities above 1% (5% in Yb) of the respec- 
tive exit channel were placed in the level schemes, with spins 
established up to 10 MeV (8 MeV for Yb) and parties up to be- 
tween 5 and 7 MeV. We have found that in these N = 84 nuclei 
the multi-valence particle configurations § 7h",, jovi, jo and 
wh"s, jovtz johg/2 are strongly populated in the yrast cascades, and 
we have observed them up to their maximum spins of 43/2— in Ho 
(at 4.8 MeV), 24* in Er (7.5 MeV), 51/2- in Tm (6.9 MeV), and 
only up to 24* in Yb, 0.5 MeV below the fully aligned 26* state 
expected at 9.1 MeV. The xh"zf* configuration forms smooth sec- 
tions of the yrast line, while the more irregular yrast line of the 
awh":Ah character reflects the strong (:#h)8* two-body attraction 
which gives rise to pronounced yrast line dips. We have also car- 
ried out full shell model calculations of these yrast lines, which are 
in excellent agreement with the experimental data. Since we take 
all dynamic input values, i.e. the two-body matrix elements and the 
single particle energies, from experiment, the calculations are free 
of any adjusted parameter. An interesting new result is the system- 
atic identification in the h",,,21fh configuration of yrast states 
formed by specific proton couplings, where the strongly attractive 
(why /2vhg/2)1* interaction is activated. As a consequence these 
states drop down to the yrast lines and in energy below the maxi- 
mum aligned state of the next lower proton seniority. 


20092 (KEK-PROC-—92-18) Current status and future 
prospect of space and time reversal symmetry violation on 
low energy neutron reactions. Masuda, Yasuhiro (ed.). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jan 1993. 
88p. (In Japanese, English). Order Number DE94765589. Source: 
OSTI; NTIS; INIS. 

In this report, the papers on symmetry violation under space re- 
flection and time reversal and neutron spin, neutron spin rotation 
and P-violation, parity nonconservation in neutron capture reaction, 
some advantage of the search for CP-violation in neutron scatter- 
ing, dynamic polarization of '%®La target, alexandrite laser for 
optical pumping, polarized °He system for T- and P-violation neu- 
tron experiments, control of neutron spin in T-violation neutron 
experiment, symmetry regarding time and space and angular distri- 
bution and angular correlation of radiation and particle beams, 
T-violation due to low temperature nuclear polarization and axion 
exploration using nuclear transition are collected. (K.I.). 


20093 (KVI-989(prepr.)) Towards relativistic self-consistent 
nucleon spectral function in the nuclear medium. Korpa, C.L.; 
Maffliet, R. Rijksuniversiteit Groningen (Netherlands). Kernfysisch 
Versneller Inst. 19 May 1993. 15p. Order Number DE94769253. 
Source: OSTI; NTIS. 

An iterative procedure is developed for solving the Schwinger- 
Dyson equation for the coupled nucleon and pion propagators for 
the case when vertex corrections are neglected. The presence of 
ghost poles in the dressed propagators is avoided by using explic- 
itly only the imaginary part of the propagators, eliminating the real 
part through a dispersion relation. (orig.) 


20094 (KVI-1002(prepr.)) From nuclear matter to finite nu- 
clei. Pt. 1: Parametrization of the Dirac-Brueckner G-matrix. 
Boersma, H.F.; Malfliet, R. Rijksuniversiteit Groningen (Nether- 
lands). Kernfvsisch Versneller Inst. 30 Jul 1993. 43p. Order 
Number DE94769255. Source: OSTI; NTIS. 

In this paper we develop various parametrizations of the nuclear 
matter Dirac-Brueckner G-matrix, which are suitable for application 
in relativistic Hartree-Fock calculations of finite nuclei. The relativis- 
tic one boson exchange model forms the basis of this effective 
interaction. The parameters, which are obtained from a least 
squares fit, explicitly depend on the density. We also require the 
interaction to reproduce the self-energies and the binding energy of 
nuclear matter very accurately. It is shown that for densities up to 
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1.5 times normal nuclear density the saturation curve virtually coin- 
cides with the original Dirac-Brueckner result and yields a good 
prediction of the nuclear matter compressibility. (orig.) 


20095 (KVI-1003(prepr.)) From nuclear matter to finite nu- 
clei. Pt. 2: Relativistic theories for finite nuclei. Boersma, H.F.; 
Maffliet, R. Rijksuniversiteit Groningen (Netherlands). Kernfysisch 
Versneller Inst. 2 Aug 1993. 67p. Order Number DE94769254. 
Source: OST; NTIS. 

We discuss various relativistic models describing ground-state 
properties of spherical nuclei, are discussed. Relativistic mean-field 
and Hartree-Fock theories, which serve as a startingpoint for sub- 
sequent models, are reviewed. Using a density-dependent 
parametrization of the Dirac-Brueckner G-matrix in nuclear matter, 
we achieve an effective Dirac-Brueckner-Hartree-Fock model for 
finite nuclei. Finite nuclei results obtained with this model are com- 
pared with the less advanced Density-Dependent Mean-Field 
model, which simulates Dirac-Brueckner calculations for nuclear 
matter as well. It is shown that the effective Dirac-Brueckner- 
Hartree-Fock approach most successfully reproduces experimental 
data concerning spherical nuclei. (orig.) 


20096 (LA-SUB-93-187) [Nuclear masses: Tasks 1-9]: Fi- 
nal report. Moeller, P. (Moller (P.) Scientific Computing and 
Graphics, Inc., Los Alamos, NM (United States)). Los Alamos Na- 
tional Lab., NM (United States); Moller (P.) Scientific Computing 
and Graphics, Inc., Los Alamos, NM (United States). 7 Mar 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94012082. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research on nuclear masses and nuclear 
structure far from stability. 


20097 (LA-UR-94-1271) Relativistic interactions and realis- 
tic applications. Hoch, T. (Technische Hochschule Darmstadt 
(Germany). Inst. fuer Kernphysik); Madiand, D.; Manakos, P.; Man- 
nel, T.; Nikolaus, B.A.; Strottman, D. Los Alamos National Lab.., 
NM (United States). [1992]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-S8205269-2: Realistic nuclear structure meeting, Stony 
Brook, NY (United States), 28-30 May 1992). Order Number 
DE94011713. Source: OSTI; NTIS; INIS; GPO Dep. 

A four-fermion-coupling Lagrangian (relativistic Skyrme-type) 
interaction has been proposed for relativistic nuclear structure cal- 
culations. This interaction, which has the merit of simplicity, is from 
the outset tailored as an effective interaction for relativistic Hartree- 
Fock calculations. Various extensions of such a model are 
discussed and compared with Walecka’s meson-nucleon mean 
field approach. We also present results of the calculation of nuclear 
ground state properties with an extended (density dependent) ver- 
sion of the four fermion interaction in a relativistic Hartree-Fock 
approximation. 


20098 (LA-UR-94-1440) Improvements to the nuclear 
model code GNASH for cross section calculations at higher 
energies. Young, P.G. (Los Alamos National Lab., NM (United 
States)); Chadwick, M.B. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940507—4: 
International conference on nuclear data for science and technol- 
ogy, Gatlinburg, TN (United States), 9-13 May 1994). Order 
Number DE94011700. Source: OSTI; NTIS; INIS; GPO Dep. 

The nuclear model code GNASH, which in the past has been 
used predominantly for incident particle energies below 20 MeV, 
has been modified extensively for calculations at higher energies. 
The model extensions and improvements are described in this pa- 
per, and their significance is illustrated by comparing calculations 
with experimental data for incident energies up to 160 MeV. 


20099 (LBL-34928) Nuclear physics: Macroscopic aspects. 
Swiatecki, W.J. Lawrence Berkeley Lab., CA (United States). Dec 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-930604—1: Con- 
ference on perspectives in nuclear structure, Copenhagen 
(Denmark), 14-18 Jun 1993). Order Number DE94011343. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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A systematic macroscopic, leptodermous approach to nuclear 
statics and dynamics is described, based formally on the assump- 
tions A — 0 and b/R << 1, where b is the surface diffuseness and 
R the nuclear radius. The resulting static model of shell-corrected 
nuclear binding energies and deformabilities is accurate to better 
than 1 part in a thousand and yields a firm determination of the 
principal properties of the nuclear fluid. As regards dynamics, the 
above approach suggests that nuclear shape evolutions will often 
be dominated by dissipation, but quantitative comparisons with ex- 
perimental data are more difficult than in the case of statics. In its 
simplest liquid drop version the model exhibits interesting formal 
connections to the classic astronomical problem of rotating gravitat- 
ing masses. 


20100 (ORNL/FTR-4917) To attend and present an invited 
talk on identical Bands at Low Spins and Low Excitation Ener- 
gies, Switzerland: Foreign trip report, September 19-25, 1993. 
Baktash, C. Oak Ridge National Lab., TN (United States). 9 Mar 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94008511. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended and presented an invite talk on “Identical 
Bands at Low Spins and Low Excitation Energies” at the Eighth In- 
ternational Symposium on Capture Gamma-Ray Spectroscopy and 
Related Topics at the University of Fribourg in Frigourg, Switzer- 
land. A brief overview of the talks presented at the meeting is 
given. 


20101 (ORNL/FTR-4926) The Japan/US Actinides Program: 
Foreign trip report, February 24—March 11, 1994. Raman, S. 
Oak Ridge National Lab., TN (United States). 21 Mar 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94009394. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler discussed issues related to the Japan/US Actinides 
Program and successfully negotiated a multiyear extension of this 
program. He attended a three-day symposium on Frontiers of 
Nuclear Structure Physics at Saitama and another three-day sym- 
posium on Spin-lsospin Responses at Osaka. He visited three 
research facilities at JAERI! (the JRR-3 reactor, the Analytical 
Chemistry Laboratory, and the tandem accelerator), the RIKEN ac- 
celerator at Saitama, and the SPRING-8 facility at Harima. 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


Refer also to citation(s) 18913, 20091 


20102 (DOE/ER/13242-10) Magnetic resonance studies of 
photoinduced electron transfer in homogeneous and heteroge- 
neous media: Progress report, June 1, 1993—May 31, 1994. van 
Willigen, H. Massachusetts Univ., Boston, MA (United States). Jan 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-84ER13242. Order Number DE94011209. 
Source: OSTI; NTIS; GPO Dep. 

During the past year research has been concerned primarily with 
the application of cw time-resolved Electron Paramagnetic Reso- 
nance (TREPR) and Fourier Transform EPR (FT-EPR) in the study 
of photoinduced electron transfer reactions. The application of 
these techniques in this area of research is of interest for a num- 
ber of reasons: Excellent spectral resolution makes it possible to 
identity paramagnetic molecules unambiguously and to obtain infor- 
mation on interaction with the environment. The time development 
of the spectra generally is strongly affected by Chemically induced 
Dynamic Electron Polarization (CIDEP) mechanisms. Identification 
of CIDEP contributions contributes to the understanding of the re- 
action involved in free radical formation. Data from relaxation 


measurements can be used to study the effect of temperature and 
medium on molecular motion. 


20103 (INDC(NDS)—-286/L, pp. 95-112) Self-consistent de- 
scription of isomer yields in neutron reactions. Grudzevich, 
0.T. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij 
Inst.); Ignatyuk, A.V.; Zelenetskij, A.V.; Pashchenko, A.B. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
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Nuclear Data Committee; TS! Research, inc., Solana Beach, CA 
(United States); Westinghouse Hanford Co., Richland, WA (United 
States). Nov 1993. (CONF-9304247—: 2. research co-ordination 
meeting on activation cross sections for the generation of long- 
lived radionuclides of importance in fusion reactor technology, Del 
Mar, CA (United States), 29-30 Apr 1993). In Activation cross sec- 
tions for the generation of long-lived radionuclides of importance in 
fusion reactor technology: Texts of papers presented at the second 
research co-ordination meeting held in Del Mar, California, USA, 
29 to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The authors give a self-consistent description of experimental 
yields of the ®°Y™(7+) isomeric level in (n,-y), (n,p) and (n,a) reac- 
tions using statistical and gamma-cascade models. On the basis of 
175Lu(n,-y)'76Lu™ and 179Hf(n,2n)'7SHFm? reactions, they show that 
Statistical modelling of the branching ratios of gamma transitions 
between discrete levels can be used to calculate the isomeric 
cross-sections of nuclei with unknown gamma decay schemes. 
(author). 20 refs, 7 figs, 1 tab. 


20104 (JINR-E-7-93-126, pp. 5) Alpha-decay studies of 
light isotopes in region of U-Pu. Andreyev, A.N. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Bogdanov, D.D.; Chepigin, V.I.; Kabachenko, A.P.; 
Malyshev, O.N.; Sagajdak, R.N.; Ter-Akopian, G.M.; Yeremin, A.V.; 
Saro, S.; Veselsky, M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. NEPTUNIUM ISOTOPES/alpha de- 
cay; PLUTONIUM 230/alpha decay; URANIUM ISOTOPES/alpha 
decay; CROSS SECTIONS; ENERGY-LEVEL TRANSITIONS; 
EVEN-EVEN NUCLEI; GROUND STATES; HALF-LIFE 


20105 (JINR-E-7-93-126, pp. 8) Identification of rare heavy 
nuclei at cross-sections of one picobarn. Hofmann, S. (GSI, 
Darmstadt, (Germany)). Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELEMENT 110/energy levels; ELEMENT 
110/isomeric nuclei; ELEMENT 111/energy levels; ELEMENT 111/ 
isomeric nuclei; ALPHA DECAY; BISMUTH 209 TARGET; CROSS 
SECTIONS; IRON 58 REACTIONS; LEAD 208 TARGET 


20106 (JINR-E-7-93-126, pp. 12) Recent result on search 
and study of new neutron-rich heavy nuclides in IMP. Yuan 
Shuanggui (Inst. of modern physics, Academia Sinica, Lanzhou, 
the People’s Republic of (China)); Zhang Tinmei; Xu Shuwei. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 2 refs. URANIUM 238 TARGET/neutron 
reactions; CROSS SECTIONS; HALF-LIFE; MEV RANGE 10-100; 
NEUTRON-RICH ISOTOPES; PROTONS 


20107 (JINR-E-7-93-126, pp. 35) The general radioactive 
decay law. Back, B.B. (SUNY, Stony Brook, NY, (United State)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR DECAY; EXCITED STATES; 
MULTIPLICITY; NUCLEAR CASCADES; NUCLEI 


20108 (JINR-E-7-93-126, pp. 51) Cluster decay. Bonetti, R. 
(Milan Univ., Milan (Italy)); Hussonnois, M.; Mikheev, V.L.; Oganes- 
sian, Yu.Ts.; Tretyakova, S.P.; Ogloblin, A.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In Intemational 





school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs. BARIUM/cluster emission model; 
CURIUM 242/cluster emission model; THORIUM 232/cluster emis- 
sion model; BARIUM; HEAVY ION FUSION REACTIONS; NICKEL 
58; NUCLEAR STRUCTURE 


20109 (JINR-E—7-93-126, pp. 52-53) Alpha and '2C emis- 
sion energies of 'Ba. Silisteanu, |.; Scheid, W.; Ivascu, M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203—: international school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In /nterna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 4 refs., 1 tab. BARIUMalpha decay; BAR- 
\UM/carbon 12 emission decay; BARIUM; Q-VALUE 


20110 (JINR-E-7-93-126, pp. 56-57) Promising and cruclal 
examples of cluster radioactivity processes. Kadmensky, S.G. 
(Voronezhskij Gosudarstvennyj Univ., Voronezh (Russian Federa- 
tion)); Furman, V.I.; Tehuvil’sky, Yu.M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 4 refs., 1 tab. HEAVY NUCLE/Icluster 
emission model; HEAVY NUCLEI/heavy ion emission decay; 
BRANCHING RATIO; LEVEL WIDTHS; LIFETIME; MASS NUM- 
BER 


20111 (JINR-E-7-93-126, pp. 58) The decay time of excited 
233,232Ba, Eremenko, D.O. (Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki); Fotina, O.V.; Platonov, S.Yu.; Yuminov, O.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203-: Intemational school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In /nterna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 4 refs. PROTACTINIUM 232/excited 
states; PROTACTINIUM 232/half-life; PROTACTINIUM 233/excited 
states; PROTACTINIUM 233/half-life; EXCITATION; MEV RANGE 
01-10; MEV RANGE 10-100; NUCLEAR DECAY; HALF-LIFE 


20112 (JINR-E-7-93-126, pp. 59-60) Lifetimes of cluster ra- 
dioactivity of neutron deficient trans-tin isotopes. Silisteanu, |.; 
Scheid, W. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1993. 192p. (CONF-9305203—: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. NEUTRON-DEFICIENT ISO- 
TOPES/half-life; BRANCHING RATIO; CARBON 12 EMISSION 
DECAY; CARBON 14 EMISSION DECAY; CLUSTER MODEL; IN- 
TERMEDIATE MASS NUCLEI; HALF-LIFE; OXYGEN 16 


20113 (JINR-E-7-93-126, pp. 71) Beta decay of deformed 
A=100-120 nuclei. Jokinen, A.; Engqvist, T.; Eskola, K.; Jauho, 
P.P.; Leino, M.; Parmonen, J.M.; Penttila, H.; Aysto, J. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 5 refs., 1 tab. INTERMEDIATE MASS NU- 
CLEl/beta decay; INTERMEDIATE MASS NUCLEI/deformed nuclei; 
EVEN-EVEN NUCLEI; HALF-LIFE; NEUTRON-RICH ISOTOPES 


20114 (JINR-E-7-93-126, pp. 78) Decay energies and half- 
lives of nuclei far from beta-stability line. Kolesnikov, N.N. 
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(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Intemational school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs. INTERMEDIATE MASS NUCLEI 
beta decay; INTERMEDIATE MASS NUCLE\V/halt-life; BINDING 
ENERGY; EVEN-EVEN NUCLEI; EVEN-ODD NUCLEI; HALF- 
LIFE; PARITY 


6633 Nuclear Reactions and Scattering, General 
Refer also to citation(s) 18582, 19942, 20069, 20215, 20456 


20115 (DOE/ER/40370—-6) Theory of photon and electron 
induced reactions: Progress report, July 1, 1993—June 30, 
1994. Onley, D.S.; Wright, L.E. Ohio Univ., Athens, OH (United 
States). Dept. of Physics and Astronomy. Apr 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER40370. Order Number DE94010194. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Theoretical studies and calculations of cross sections and spec- 
tra are addressed especially for photon and electron induced 
reactions at intermediate energies for: (a) photo- and electropro- 
ducton of mesons (pions, kaons, etas, etc.) from nuclei; (b) 
interpretation of electromagnetic interactions using quark-based 
models; (c) electron reactions on medium and heavy nuclei; (d) 
approximate treatment of electron Coulomb distortion and (e) rela- 
tivistic models of nuclear structure. Accomplishments include: 
Proper treatment of Coulomb distortion effects in electron-nuclear 
reactions such as (e, e’y), (e,e’) and (e,e’p). Working models for 
photo- and electro-production of pion, kaons, and other mesons 
with up to two hadrons in the final state continuum. Relativistic 
Hartree-Fock calculations consistent with nuclear ground state 
properties and meson dynamics. Theoretical support for and con- 
sultation with experimental groups at Bates, CEBAF, LEGS, MAMI, 
NIKHEF and TRIUMF. 


20116 
dynamics. Bozek, P. (institute of Nuclear Physics, Cracow 
(Poland)); Ploszajezak, M. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1993. 37p. (CONF-9305314—: 
2. two-arm photon spectrometer (TAPS) workshop, Guardamar 
(Spain), 31 May - 5 jun 1993). Order Number DE94622910. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The appearance and properties of intermittent fluctuations in 
physical systems, in particular the formation of rare structures in 
transport phenomena are discussed. The distribution of fluctuations 
approaches a limiting log-normal statistical distribution. The log- 
normal distribution is introduced as a simple parametrization of the 
energy fluctuations leading to the subthreshold production of parti- 
cles in nuclear collisions, and it is shown that it fits all available 
data both for total x° production cross section as well as the x° ki- 
netic energy spectra for E/A < 90 MeV. It is suggested that the 
same universal distribution should also describe the subthreshold 
production of other hadrons like n and K. (author) 36 refs., 11 figs. 


(GANIL-P—93-22) Fluctuations In the multiparticle 


20117 (INDC(NDS)-286/L, pp. 75-82) Comparison of 14 
MeV isomer production of '™2Ht and '7°™2Ht using 
Feshbach-Kerman-Koonin and exciton preequilibrium models. 
Chadwick, M.B. (Lawrence Livermore National Lab., CA (United 
States)); Young, P.G. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee; TS! Research, 
Inc., Solana Beach, CA (United States); Westinghouse Hanford 
Co., Richland, WA (United States). Nov 1993. Contract W-7405- 
ENG-48. (CONF-9304247-: 2. research co-ordination meeting on 
activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology, Del Mar, CA 
(United States), 29-30 Apr 1993). In Activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology: Texts of papers presented at the second re- 
search co-ordination meeting held in Del Mar, California, USA, 29 
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to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 178™214(16+) isomeric state has a 31-yr half life and could 
pose serious radioactive problems in nuclear fusion reactors if its 
production in 14 MeV neutron-induced reactions is significant. We 
present statistical/preequilibrium model calculations for the produc- 
tion of this isomer in the '79Hf(n,2n) 17°™2Hf reaction, as well as 
the 25-days 12.5- isomer in the '7°Hf(n,n’) '7°™2Hf reaction, using 
two different preequilibrium models: the exciton model and the 
Feshbach-Kerman-Koonin (FKK) theory. Our calculations which use 
the exciton model agree well with measurements, but those with 
the FKK theory underestimate measurements. Our calculations are 
the first to probe angular momentum transfer effects in the FKK 
theory and suggest that, as it is presently applied, high spin- 
transfer reactions are underestimated. We suggest modifications to 
the FKK statistical averaging procedure which may result in an im- 
proved agreement with experiment. (author). 24 refs, 2 figs, 1 tab. 


20118 (INDC(NDS)—286/L, pp. 83-94) Calculated cross sec- 
tions for production and destruction of some long-lived 
nuclides of importance in fusion energy applications. Gardner, 
M.A. (Lawrence Livermore National Lab., CA (United States)); 
Gardner, D.G. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee; TS! Research, Inc., 
Solana Beach, CA (United States); Westinghouse Hanford Co., 
Richland, WA (United States). Nov 1993. Contract W-7405-ENG- 
48. (CONF-9304247—: 2. research co-ordination meeting on 
activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology, Del Mar, CA 
(United States), 29-30 Apr 1993). In Activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology: Texts of papers presented at the second re- 
search co-ordination meeting held in Del Mar, California, USA, 29 
to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Knowledge of the production and destruction of long-lived 
species via neutrons, photons, and charged-particles is required in 
many fusion energy applications, such as reactor first-wall and 
blanket design, radioactive waste management, etc. Here we de- 
scribe our calculational results for the production, via the (n,2n) 
reaction of the following long-lived species: '°Eu(t;;2 = 36 y), 


S2Eu(t, 2 = 13 y), and '?™2ir(t, 5 = 241 y). Some comments on 
calculations that we have made for destruction reactions of these 
species are also included. (author). 27 refs, 6 figs, 3 tabs. 


20119 (INDC(NDS)-286/L, pp. 123-129) intercomparison of 
theoretical calculations of important activation cross sections 
for fusion reactor technology. Chadwick, M.B. (Lawrence Liver- 
more National Lab., CA (United States)); Gardern, M.; Gardner, D.; 
Grudzevich, O.T.; ignatyuk, A.V.; Meadows, J.W.; Pashchenko, A.; 
Yamamuro, N. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee; TS! Research, Inc., 
Solana Beach, CA (United States); Westinghouse Hanford Co., 
Richland, WA (United States). Nov 1993. (CONF-9304247-: 2. re- 
search co-ordination meeting on activation cross sections for the 
generation of long-lived radionuclides of importance in fusion reac- 
tor technology, Del Mar, CA (United States), 29-30 Apr 1993). In 
Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Texts of papers 
presented at the second research co-ordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993. 155p. Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

Various theoretical calculations of radionuclides in the reac- 
tions “Mo O(n, P)**Nb, 1 Ag(n. an) AG: 151 Eu(n,2n)'5°mEu, 
SSEu(n,2n)'2e+™2Ey, 15° Th(n,2n)'®Tbh, 187Re(n,2n) 186™Re, 
70H Sa) 183 ir(n, on) ame are compared. We normalize 
the theoretical results to the evaluated experimental data at 14.5 
MeV, and take their average. This yields averaged theoretical exci- 
tation functions for the production of the various radionuclides at 
neutron energies ranging from threshold to 14.5 MeV. We discuss 
differences between the various theoretical results, and between 
theory and data where they exist. Our theoretical results may be 
used in conjunction with experimental data to produce evaluated 
radionuclide production cross sections for neutron energies lower 
than 14.5 MeV. (author). 9 refs, 8 figs, 1 tab. 
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20120 (INDC(NDS)-286/L, pp. 141-147) Influence of 
sequential (x,n) reactions on production of long-lived radionu- 
clides in fusion reactors. Kelzenberg, S. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Materialforschung); Oblozin- 
sky, P. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee; TSI Research, Inc., Solana 
Beach, CA (United States); Westinghouse Hanford Co., Richland, 
WA (United States). Nov 1993. (CONF-9304247—: 2. research co- 
ordination meeting on activation cross sections for the generation 
of long-lived radionuclides of importance in fusion reactor technol- 
ogy, Del Mar, CA (United States), 29-30 Apr 1993). In Activation 
cross sections for the generation of long-lived radionuclides of im- 
portance in fusion reactor technology: Texts of papers presented at 
the second research co-ordination meeting held in Del Mar, Califor- 
nia, USA, 29 to 30 Apri! 1993. 155p. Order Number DE94624968. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of sequential (x,n) reactions on production of long- 
lived radionuclides in fusion reactors was studied. Inventories were 
calculated with the European reference code FISPACT making use 
of the novel algorithm (KfK code PCROSS) that is fully compatible 
with FISPACT. For neutron-induce reactions we used the library 
EAF-2, while recently developed libraries KFKSPEC and KFKXN 
were used to handle sequential (x,n) reactions. Calculations were 
performed systematically for all single elements up to bismuth (Z < 
83). We found increase in long-lived activities due to sequential 
(x,n) reactions in almost 40% of all single-element cases. As a 
next step we performed preliminary inventory calculations for sev- 
eral alloys. A general inventory calculation that can fully exploit the 
potential of the above new libraries, however, is currently 
constrained by FISPACT since decay data for 213 isotopes kine- 
matically allowed by sequential (x,n) reactions are presently still not 
included into the FISPACT. (author). 6 refs, 2 figs, 2 tab. 


20121 (JINR-E-7-93-126, pp. 115-116) Model of competition 
between complete fusion and quasifission tor massive sym- 
metric dinuclear systems. Volkov, V.V. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Reac- 
tions); Cherepanov, E.A.; Antonenko, V.P.; Nasirov, A.K. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 7 refs., 2 figs. MOLYBDENUM 100/heavy 
ion reactions; PALLADIUM 110/heavy ion reactions; ATOMIC NUM- 
BER; NUCLEON-NUCLEON POTENTIAL 


20122 (JINR-E-7-93-126, pp. 119-120) Mechanism of light 
particle production in fusion reactions. Adamyan, G.G.; Anto- 
nenko, N.V.; Ivanova, S.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. NICKEL 58 REACTIONS/heavy ion 
fusion reactions; NICKEL 58 REACTIONS/particle production; 
NICKEL 58 TARGET/nickel 58 reactions 
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Refer also to citation(s) 18083, 18085, 19453, 19457, 19897, 
19900, 20004, 20007, 20008, 20066, 20069, 20103, 20117, 20119, 
20120 


20123 (ANL/PHY/CP-—82591) Measurement of the asymme- 
try in the electro-disintegration of tensor polarized deuterons 
at the Novosibirsk VEPP-3 ring. Theunissen, J.A.P. (Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands)); de Jager, C.W.; van Leeuwe, J.J. Argonne National 

ab., IL (United States). [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9405132-1: 14. international conference on few body prob- 
lems in physics, Williamsburg, VA (United States), 26-31 May 





1994). Order Number DES4010454. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A series of experiments with an internal tensor polarized deu- 
terium target in the 2 GeV VEPP-3 electron storage ring in 
Novosibirsk is being performed. This paper describes the first 
results for a measurement of the tensor asymmetry in the quasi- 
elastic (e, e’p) reaction. The found results are compared to a non- 
relativistic calculation by Arenhoevel and Leidemann, including 
meson-exchange currents, isobar admixtures and final-state inter- 
actions. 


20124 (BNL-60245) Production of ¢ mesons in central 
Si+Au collisions at 14.6 A-GeV/c. Wang, Yufeng (Columbia Univ., 
New York, NY (United States). Nevis Labs.). E-802 Collaboration. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-930173—14: 
HIPAGS 93: workshop on heavy ion physics at the alternating gra- 
dient synchrotron, Cambridge, MA (United States), 14-17 Jan 
1993). Order Number DE94011726. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The production of ¢ mesons from central Si+Au collisions has 
been measured by E859 at the BNL-AGS by selecting events with 
identified K*K~ pairs. The values for the mass and width of the ¢ 
obtained from the invariant mass of the kaon pairs are consistent 
with those of the Particle Data Book. Preliminary results for the in- 
variant 1/2xm; d*n/dmydy distribution and dn/dy are presented. 
The inverse slope parameter for an exponential mr fit to the my 
spectrum is 171118 MeV. An analysis of the ratio of the ¢ signal 
to the combinatoric background in the K*K~ invariant mass distri- 
bution provides a rough estimate of the size of the reaction region, 
which is found to be consistent with the E859 interferometry mea- 
surements. 


20125 (DOE/ER/40162-T7) [Research in heavy ion nuclear 
reactions]: Progress report, [June 1, 1993—May 1, 1994]. How- 
ell, E.H.; Liu, X.T.; Petitt, GA; Zhang, Z. Georgia State Univ., 
Atlanta, GA (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-84ER40162. 
Order Number DE94010694. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors have been involved in several projects during the 
present contract period. These include participation in the RD93 
test run performed last summer at the Alternating Gradient Syn- 
chrotron (AGS) at Brookhaven, analysis of the data from this run, 
Monte Carlo simulations using the GEANT code of the performance 
of the calorimeter/absorber used in RD45, and simulations of the 
performance of the muon detector system for the PHENIX detector 
at RHIC using the PISA code. They have been preparing for tests 
to be performed this summer at the AGS of a prototype muon iden- 
tifier using limited streamer tube detectors of the type selected for 
use in the muon arm of the PHENIX detector at RHIC. They have 
begun work on Monte Carlo simulations of particle detection in the 
presence of intense background events for the E864 experiment 
which is approved for running at the AGS. Finally, the authors have 
completed their work on leakage from the absorber/calorimeter and 
have submitted a paper to Nuclear Instruments and Methods. 


20126 (DOE/ER/40271-T4) Central collisions of heavy 
ions: Progress report, October 1, 1992—August 31, 1993. Fung, 
Sun-yiu. California Univ., Riverside, CA (United States). Aug 1993. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-86ER40271. Order Number DE94008438. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the activities of the Heavy lon Physics 
Group at the University of California, Riverside from October 1, 
1992 to August 31, 1993. During this period, our AGS E802/E859/ 
E866 experiments focused on strange particle production, and the 
fluctuation phenomenon associated with correlation studies in 
nucleus nucleus central collisions. We have designed and are im- 
plementing a new detector to replace the Target Multiplicity Array 
(TMA) for the E866 runs. As part of the PHENIX collaboration, we 
contributed to the Conceptual Design Report (CDR), and worked 
on a RHIC silicon microstrip detector R&D project, the central core 
of the multiplicity-vertex detector (MVD). In the coming year, we 
planned to complete the New Multiplicity Array (NMA) detector for 
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the gold projectile E866 experiment, and analyzed the data associ- 
ated with this new system. We are continuing our efforts in the 
preparation of the PHENIX detector system. 


20127 (FZR-93-08, pp. 38-48) Mult-parameter spec- 
troscopy of fission fragments and related emission products. 
Ruben, A. (Technische Univ. Dresden (Germany). Inst. fuer Kern- 
und Atomphysik); Adler, M.; Duering, |.; Maerten, H.; Cramer, B.; 
Jahnke, U. Technische Univ. Dresden (Germany). Inst. fuer Kern- 
und Atomphysik; Forschungszentrum Rossendorf e.V. (FZR), Dres- 
den (Germany). Inst. fuer Kern- und Hadronenphysik. Mar 1993. 
(CONF-9302178-—: International workshop on high-resolution sprec- 
troscopy of fission fragments, neutrons, and gamma-rays, Dresden 
(Germany), 1-2 Feb 1993). In High-resolution spectroscopy of fis- 
sion fragments, neutrons, and +-rays: Proceedings. 144p. Order 
Number DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

An exclusive measurement of the 25*C f(sf) fragment distribution 
in mass and energy in coincidence with the related emission prod- 
ucts by combining a twin ionization chamber with a 47-neutron 
tank, a n-+-detector, and a solid-state detector telescope is pre- 
sented. The experimental set-up, data handling and acquisition is 
described followed by a discussion of the raw data evaluation. 
(orig.) 


20128 (FZR-93-08, pp. 49-51) Fission of spin-aligned 
projectile-like nuclei from 7®Pb (29MeV/u) + Au. Jahnke, U. 
(Hahn-Meitner-institut Berlin GmbH (Germany)). Technische Univ. 
Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and -+-rays: Proceedings. 144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GOLD 197 TARGET/lead 208 reactions; 
DEEP INELASTIC HEAVY ION REACTIONS/spontaneous fission; 
LEAD 208 REACTIONS/deep inelastic heavy ion reactions; 
EXPERIMENTAL DATA; TRANSVERSE MOMENTUM; DIFFEREN- 
TIAL CROSS SECTIONS; POLARIZED PRODUCTS; PARTICLE 
RAPIDITY; FISSION FRAGMENTS; FISSION SPECTRA; FISSION 
NEUTRONS; MULTIPLICITY; HEAVY NUCLEI; INTERMEDIATE 
MASS NUCLEI; CHARGE DISTRIBUTION; ANGULAR DISTRIBU- 
TION; GEV RANGE 01-10 


20129 


(FZR-93-08, pp. 52-56) Neutron emission from pri- 
mary fragments and mass determination. Voiny, D. (inst. of 
Physics SASc, Bratislava (Slovakia)); Kristiak, J. Technische Univ. 


Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
international workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and +-rays: Proceedings. 1144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of statistical model with preequilibrium contribution a 
probability of prompt neutron emission from primary fission frag- 
ments has been calculated. The calculation of yields of primary f.f. 
from experimental values of relevant yields has been performed 
using these probabilities. An influence of using post-neutron experi- 
mental yield of f.f.'s on the determination of mass distribution of 
primary f.f.'s has been discussed. (orig.) 


20130 (FZR-93-08, pp. 73-80) High-energy +-rays in heavy- 
jon fusion-fission. Fitzgerald, J.B. (Max-Planck-institut fuer 
Kernphysik, Heidelberg (Germany)). Technische Univ. Dresden 
(Germany). Inst. fuer Kern- und Atomphysik; Forschungszentrum 
Rossendorf e.V. (FZR), Dresden (Germany). Inst. fuer Kern- und 
Hadronenphysik. Mar 1993. (CONF-9302178-—: International work- 
shop on high-resolution sprectroscopy of fission fragments, 
neutrons, and gamma-rays, Dresden (Germany), 1-2 Feb 1993). In 
High-resolution spectroscopy of fission fragments, neutrons, and +- 
rays: Proceedings. 144p. Order Number DE94766193. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Calculations based on energy systematics suggested that, for 
the system '°7Au('9F,f) at 120 MeV, fissions with one fragment 
near '%2Sn might show an enhanced high-energy +-ray yield 
(E..>3MeV). Such a component has now been observed for this 
system in a measurement with the Heidelberg-Darmstadt Crystal 
Ball, with a maximal enhancement by a factor of nearly 2 at 
E.,.=6MeV. Two further reactions with different fragment mass dis- 
tributions have now been studied to provide additional information 
on the source of this significant new component of the fragment 
decay. (orig.) 


20131 (FZR-93-08, pp. 94-103) Neutron multiplicity mee- 
surements in correlation with mass and energy of fission 
fragments. Aarie, J. van (Marburg Univ. (Germany). Inst. fuer 
Kernchemie); Westmeier, W.; Esterlund, R.A.; Patzelt, P. Techni- 
sche Univ. Dresden (Germany). Inst. fuer Kern- und Atomphysik; 
Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik. Mar 1993. (CONF-9302178-: 
International workshop on high-resolution sprectroscopy of fission 
fragments, neutrons, and gamma-rays, Dresden (Germany), 1-2 
Feb 1993). In High-resolution spectroscopy of fission fragments, 
neutrons, and -+-rays: Proceedings. 1144p. Order Number 
DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

We have measured the number of neutrons emitted in the spon- 
taneous fission of 2©°Md and °*52Cf, using a large Gd-doped liquid 
scintillator tank. 1211 2©°Md fission events and 1.7x10” °52Cf fis- 
sion events were assayed, and correlations between the number of 
neutrons emitted by the fission fragments and the total kinetic en- 
ergy (TKE) released in a particular fission event were investigated. 
From these correlations, spontaneous fission parameters were de- 
rived. (orig.) 


20132 (FZR-93-08, pp. 104-113) Multi-fold correlations be- 
tween ~2Cft (sf) fragments and fission neutrons/+-rays. 
Duering, |. (Technische Univ. Dresden (Germany). inst. fuer Kern- 
und Atomphysik); Adler, M.; Maerten, H.; Ruben, A.; Cramer, B.; 
Jahnke, U. Technische Univ. Dresden (Germany). Inst. fuer Kern- 
und Atomphysik; Forschungszentrum Rossendorf e.V. (FZR), Dres- 
den (Germany). inst. fuer Kern- und Hadronenphysik. Mar 1993. 
(CONF-9302178-: International workshop on high-resolution sprec- 
troscopy of fission fragments, neutrons, and gamma-rays, Dresden 
(Germany), 1-2 Feb 1993). In High-resolution spectroscopy of fis- 
sion fragments, neutrons, and +y-rays: Proceedings. 144p. Order 
Number DE94766193. Source: OSTI; NTIS (US Sales Only); INIS. 

Direction-sensitive spectroscopy of fission fragments (twin 
ionization chamber with Frisch grids) was combined with the mea- 
surement of neutron multiplicity distribution (P(v), average total 
y-ray energy (2x2 x Gd-loaded scintillator) as well as energy and 
angular distribution of neutrons and +-rays. Based on the careful 
account for necessary corrections, scission configurations given by 
mass asymmetry, elongation (total kinetic energy of fragments), 
and shape asymmetry (v;/v2) can be studied exclusively in corre- 
lation with differential distributions of emission products. The 
scheme for correcting the neutron multiplicity distribution including 
its separation into the contributions from the complementary frag- 
ments is presented in detail. The mass yield for extreme anti v;/ 
anti v2 ratios show fine structures indicating the cold shape- 
asymmetric fission. (orig.) 


20133 (FZR-93-22(prepr.)) The deuteron spin-dependent 
structure function within an effective meson-nucleon theory. 
Kaptari, L.P. (Forschungszentrum Rossendorf e.V. (FZR), Dresden 
(Germany). Inst. fuer Kern- und Hadronenphysik); Kazakov, K.Yu.; 
Umnikov, A.Yu. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Oct 1993. 11p. Order Number 
DE94769141. Source: OSTI; NTIS (US Sales Only); INIS. 

A consistent theoretical approach is suggested for the descrip- 
tion of deep inelastic scattering of polarized leptons off polarized 
deuterons within the operator product expansion method and an 
effective meson-nucleon theory. Our approach describes fairly well 
recent deuteron experimental data on the spin structure function 
91 (x). (orig.) 


20134 (GSI-93-75(prepr.)) Flow effects in Bi + Pb collisions 
at 1 GeV/u. Kugler, A. (Nuclear Physics Inst., Rez (Czech Repub- 
lic)); Wagner, V.; Pachr, M.; Sumbera, M.; Hlavac, S.; Simon, R.S. 
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Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Oct 1993. 9p. (CONF-9308199-: 23. Mazurian Lakes 
summer school on nuclear physics: Frontier topics in nuclear, as- 
tronuclear and astroparticle physics, Piaski (Poland), 18-28 Aug 
1993). Order Number DE94766363. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We report particle-exclusive measurements of triple-differential 
cross sections for positive pions, nucleons and light nuclear frag- 
ments in multiplicity-selected collisions of 1 GeV/u 2°°Bi+2°8Pp. 
The dependence upon the azimuthal angle with respect to the re- 
action plane is studied as a function of the particle rapidity and 
transverse momentum. Flow and squeeze-out are clearly estab- 
lished. For the baryonic component both effects increase with 
increasing mass of the particle. The meson flow is anticorrelated to 
the baryon flow. (orig.) 


20135 (GSI-93-83(prepr.)) Mott scattering as a probe of 
long range QCD. Bertulani, C.A. (Geselischaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany)); Balantekin, A.B.; Ditzel, E. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Dec 1993. 12p. Order Number DE94769135. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We investigate the possibility of using the Mott scattering be- 
tween identical nuclei to assess the existence of long range QCD, 
e.g., a color Van der Waals interaction, as suggested recently. 
Among other effects which were not considered before, the tail of 
the nuclear potential, emission of radiation by Bremsstrahlung, 
atomic screening, emission of delta-electrons, and the quasi- 
molecule binding are included in our calculations. We show that 
the sum of these effects can explain the observed shift in the Mott 
oscillations in a recent experiment. (orig.) 


20136 (GSI-94-01(prepr.)) Low-energy fission studies of 
neutron-deficient projectile fragments of 7°U. Schmidt, K.H. 
(Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Heinz, A.; Clerc, H.G.; Blank, B.; Brohm, T.; Czajkowski, 
S. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jan 1994. 8p. (In German). Order Number DE94769136. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Low-energy fission of neutron-deficient actinium, thorium, protac- 
tinium and uranium isotopes has been investigated using a new 
experimental technique. The isotopes were produced as secondary 
beams by projectile fragmentation from a 950 A MeV 2°8U primary 
beam. Their fission was induced by electromagnetic excitation and 
nuclear reactions in a lead and in a plastic target. The transition 
from symmetric to asymmetric fission is shown to take place 
around N = 138. (orig.) 


20137 (GSI-94-02(prepr.)) Energy dependence of collective 
flow of neutrons and charged particles in '*? Au+'®’ Au colli- 
sions. Biaich, T. (Mainz Univ. (Germany). Inst. fuer Kernchemie); 
Elze, T.W.; Emling, H.; Freiesleben, H.; Grimm, K.; Henning, W.; 
Holzmann, R. LAND Collaboration; FOP! Collaboration. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jan 1994. 11p. (CONF-930999-: NATO Advanced Study 
Institute on hot and dense nuclear matter, Bodrum (Turkey), 26 
Sep - 9 oct 1993). Order Number DE94769249. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Our contribution focusses on one particular aspect of collective 
flow of nuclear matter: the so-called "squeeze-out”, i.e. the prefer- 
ential emission of mid-rapidity particles perpendicular to the 
reaction plane. The data were taken for the system '97Au + 197Au 
at 400, 600 and 800 MeV/u. We cover two topics, the comparison 
of neutrons and protons, and the bombarding energy dependence 
of the neutrons’ squeeze-out. (orig.) 


20138 (GSI-94-03(prepr.)) High p, plons as probes of the 
early dense reaction phase in heavy ion collisions at 1 GeV/ 
nucleon. Bass, S.A. (Frankfurt Univ. (Germany). Inst. fuer Theo- 
retische Physik); Hartnack, C.; Stoecker, H.; Greiner, W. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jan 1994. 13p. Order Number DE94768879. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The properties of pions stemming from the hot and dense reac- 
tion stage of relativistic heavy ion collisions are investigated with 
the Quantum Molecular Dynamics model. Pions originating from 





this reactions stage stem from resonance decay with enhanced 
mass. They carry high transverse momenta. Our calculation shows 
direct correlation between high p; pions, early freeze out times and 
high freeze out densities. (orig.) 


20139 (GSI-94-04(prepr.)) Is there A-matter at 1 GeV/ 
nucleon?. Bass, S.A. (Frankfurt Univ. (Germany). Inst. fuer Theo- 
retische Physik); Hofmann, M.; Hartnack, C.; Stoecker, H.; Greiner, 
W. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jan 1994. 15p. Order Number DE94768878. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the possibility of creating a new form of highly ex- 
cited nuclear matter, A-matter, in heavy ion collisions at 1 GeV/ 
nucleon. At this incident energy, which is accessible through the 
SIS accelerator facility, enough A-resonances are produced to 
show collective effects. Maximum densities for the resonances 
around 50% ground state density of nuclear matter are reached. 
However, the multiplicity of A-resonances reaches only 20% of the 
baryon multiplicity and therefore is not high enough to justify the 
term A-matter. (orig.) 


20140 (GS!}-94-12(prepr.)) Transverse energy dependence 
of neutron squeeze-out in relativistic heavy ion collisions. 
Bass, S.A. (Frankfurt Univ. (Germany). Inst. fuer Theoretische 
Physik); Hartnack, C.; Stoecker, H.; Greiner, W. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Feb 1994. 
14p. Order Number DE94768980. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present a microscopic calculation of neutron squeeze-out in 
relativistic heavy ion collisions at beam energies between 400 and 
1000 MeV/nucleon. The squeeze-out ratio increases monotonously 
with the transverse momentum of the neutrons. This ratio is inde- 
pendent of the incident beam energy if plotted versus p;/Pp.o;, We 
observe a strong dependence on the nuclear equation of state and 
momentum dependent interaction. An energy dependence mani- 
fests itself when plotting the squeeze-out ratio versus the impact 
parameter. (orig.) 


20141 (GS}-94-14(prepr.)) Plon-nucieon interactions in re- 
ativistic heavy ion collisions: new sensitivities to the nuclear 
equation of state. Bass, S.A. (Frankfurt Univ. (Germany). Inst. 
fuer Theoretische Physik); Hartnack, C.; Stoecker, H.; Greiner, W. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Feb 1994. 15p. Order Number DE94768976. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We investigate the sensitivity of pionic bounce-off and squeeze- 
out on the density and momentum dependence of the real part of 
the nucleon optical potential. For the in-plane pion bounce-off we 
find a strong sensitivity on both the density and momentum depen- 
dence whereas the out-of-plane pion squeeze-out shows a strong 
sensitivity only towards the on the momentum dependence but little 
sensitivity towards the density dependence. CASCADE caiculations 
exhibit a lack of signals for collectivity in the pion phase space dis- 
tributions. (orig.) 


20142 (GS/-94-15(prepr.)) Subthreshold antiproton and K— 
production in heavy ion collisions. Schroeter, A. (Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany)); Berder- 
mann, E.; Geissel, H.; Gillitzer, A.; Homolka, J.; Kienle, P.; Koenig, 
W. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Giessen Univ. (Germany). Feb 1994. 36p. Order Number 
DE94768978. Source: OSTI; NTIS (US Sales Only); INIS. 
Subthreshold anti p and K~ and energetic 7 production was 
studied in Ne + NaF, Cu, Sn and Bi, and in Ni + Ni collisions with 
incident energies between 1.6 and 2 GeV/u. The measured cross 
sections indicate a dominant contribution of baryonic resonances. 
This is also consistent with a generalized scaling behaviour of the 
cross sections with the energy available in the collision and the en- 
ergy necessary to produce particles as observed with Ne induced 
reactions. Deviations from scaling especially pronounced in the Ni- 
Ni system will be discussed in terms of absorption effects. The flat 
slope of the excitation function for anti p production is only under- 
stood with a reduced production threshold in the nuclear medium 
caused by a reduction of the antiproton mass in the dense and 
heated medium by about 100-150 MeV/c?. A similar in-medium 
mass reduction is also indicated for K~ mesons. The dependence 
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of the anti p yield on the system size is considerably weaker than 
expected from a simple fireball model, indicating increased reab- 
sorption in Ni + Ni compared to Ne + NaF. (orig.) 


20143 (INDC(NDS)-286/L) Activation cross sections for the 
generation of long-lived radionuclides of importance in fusion 
reactor technology: Texts of papers presented at the second 
research co-ordination meeting held in Del Mar, California, 
USA, 29 to 30 April 1993. Pashchenko, A.B. (comp.) (international 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee; TS! Research, Inc., Solana Beach, CA 
(United States); Westinghouse Hanford Co., Richland, WA (United 
States). Nov 1993. 155p. (CONF-9304247-: 2. research co- 
ordination meeting on activation cross sections for the generation 
of long-lived radionuclides of importance in fusion reactor technol- 
ogy, Del Mar, CA (United States), 29-30 Apr 1993). Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

This publication contains 19 papers on the determination of 
cross sections relevant for the generation of long-lived radioiso- 
topes through neutron-induced reactions in the neutron range 
around 14 MeV of importance in D-T fusion reactor technology. 
Refs, figs and tabs. 


20144 (INDC(NDS)-286/L, pp. 5-11) Some results of the 
production of long-lived radionuclides in fast neutron induced 
reactions. Csikai, J. (Kossuth Lajos Tudomanyegyetem, Debrecen 
(Hungary). Kiserleti Fizikai Tanszek). International Atomic Energy 
Agency, Vienna (Austria). international Nuclear Data Committee; 
TSI Research, Inc., Solana Beach, CA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Nov 1993. 
(CONF-9304247-: 2. research co-ordination meeting on activation 
cross sections for the generation of long-lived radionuclides of im- 
portance in fusion reactor technology, Del Mar, CA (United States), 
29-30 Apr 1993). In Activation cross sections for the generation of 
long-lived radionuclides of importance in fusion reactor technology: 
Texts of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993. 
155p. Order Number DE94624968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

High purity C, Al, KHCO3, Zn, Cu, Ni, Mo, SigN, and SiO. sam- 
ples were irradiated with 14.6 MeV neutrons in Debrecen to 
produce long-lived radionuclides in fast neutron induced reactions. 
The determinations of the reaction products are in progress by us- 
ing either the radiochemical separation method or the classical and 
accelerator mass spectrometry in collaboration with Juelich KFA, 
Cologne and Hannover Universities. Cross section curves were 
measured for the '5'Eu(n,2n)'5°™Eu and '®Tb(n,2n)'*Tb reac- 
tions in 8.7 - 10.7 MeV range in co-operation between Juelich and 
Debrecen. Properties of cyclotron D-D neutron sources were stud- 
ied and improved to increase the precision of the cross section 
measurements. In addition, the combination of the threshold detec- 
tor and the physical integration methods rendered it possible to 
determine the volume averaged flux density spectra for extended 
samples. (author). 7 refs, 5 figs, 3 tabs. 


20145 (INDC(NDS)-286/L, pp. 13-26) Results from the Ar- 
gonne, Los Alamos, JAERI collaboration. Meadows, J. (Argonne 
National Lab., IL (United States). Engineering Physics Div.); Smith, 
D.; Greenwood, L.; Haight, R.; Ikeda, Y.; Konno, C. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee; TSI Research, Inc., Solana Beach, CA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1993. Contract W-31-109-ENG-38; W-7405-ENG-36. (CONF- 
9304247-: 2. research co-ordination meeting on activation cross 
sections for the generation of long-lived radionuclides of impor- 
tance in fusion reactor technology, Del Mar, CA (United States), 
29-30 Apr 1993). In Activation cross sections for the generation of 
long-lived radionuclides of importance in fusion reactor technology: 
Texts of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993. 
155p. Order Number DE94624968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Four samples packets containing elemental Ti, Fe, Ni, Cu, Nb, 
Ag, Eu, Tb and Hf have been irradiated in three distinct accelerator 
neutron fields, at Argonne National Laboratory and Los Alamos 
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National Laboratory, U.S.A., and Japan Atomic Energy Research 
Institute, Tokai, Japan. The acquired experimental data include dif- 
ferential cross sections (at 10.3 and 14.7 MeV) and integral cross 
sections for the continuum neutron spectrum produced by 7-MeV 
deuterons incident on a thick Be-metal target. The U-238 (n,f) 
cross section was also measured at 10.3 MeV as a consistency 
check on the experimental technique. This is the third progress re- 
port on a project which has been carried out under the auspices of 
an IAEA Coordinated Research Program entitled "Activation Cross 
Sections for the Generation of Long-lived Radionuclides of Impor- 
tance in Fusion Reactor Technology”. The present report provides 
the latest results from this work. Comparison is made between the 
14.7-MeV cross-section values obtained from the separate investi- 
gations at Argonne and JAERI. Generally, good agreement is 
observed within the experimental errors when consistent sample 
parameters, radioactivity decay data and reference cross values 
are employed. A comparison is also made between the experimen- 
tal results and those derived from calculations using a nuclear 
model. Experimental neutron information on the Be(d,n) neutron 
spectrum was incorporated in the comparisons for the integral 
results. The agreement is satisfactory considering the various un- 
certainties that are involved. (author). 32 refs, 6 figs, 11 tabs. 


20146 (INDC(NDS)-286/L, pp. 27-31) Measurements on 
the cross sections for %Mo(n,p) and *Mo(n,np)*Nb, 
158Dy(n,p)' Th, 182W(n.na)'7oMZ2HEt and 187 Re(n,2n)' ™MRe 
reactions at 14 MeV region. Ikeda, Y. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan)); Konno, C. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee; TSI Research, Inc., Solana Beach, CA (United States); 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1993. (CONF-9304247-—: 2. research co-ordination meeting on acti- 
vation cross sections for the generation of long-lived radionuclides 
of importance in fusion reactor technology, Del Mar, CA (United 
States), 29-30 Apr 1993). In Activation cross sections for the gen- 
eration of long-lived radionuclides of importance in fusion reactor 
technology: Texts of papers presented at the second research co- 


ordination meeting held in Del Mar, California, USA, 29 to 30 April 


1993. 155p. Order Number DE94624968. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results for recent measurement of some activation cross sec- 
tions at FNS are presented. Enriched samples were used for °4Mo, 
®5Mo and '82W. The data of the ®4Mo(n,p)®*Nb reaction agreed 
with data previously reported. Cross sections of the 
®5Mo(n,np)**Nb reaction were measured for the first time. There 
was significant reduction of interfering radioactivities in the -+-ray 
spectrum of the Dy sample irradiated 3.5 year before. Unreason- 
ably large cross section value, however, was obtained by the 
present measurement. It could be strongly suggested that there is 
impurity of Tb with 250 ppm in the Dy sample. In spite of enriched 
182W (94.4%), the radioactivity of 17°™2Hf was very weak to have a 
reasonable counting statistics. The present data is consistent with 
the previous data. It was concluded that it is needed to reduce 
interference by waiting for 2 to 3 years for '*®™Re activity mea- 
surement. (author). 5 refs, 3 figs, 1 tab. 


20147 (INDC(NDS)-286/L, pp. 33-46) Measurements of 14 
MeV neutron cross-sections for the production of isomeric 
states in Hafnium Isotopes. Patrick, B.H. (AEA/Euratom Fusion 
Association (United Kingdom)); Sowerby, M.G.; Wilkins, C.G.; 
Russen, L.C. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee; TSI Research, Inc., 
Solana Beach, CA (United States); Westinghouse Hanford Co., 
Richland, WA (United States). Nov 1993. (CONF-9304247-: 2. re- 
search co-ordination meeting on activation cross sections for the 
generation of long-lived radionuclides of importance in fusion reac- 
tor technology, Del Mar, CA (United States), 29-30 Apr 1993). In 
Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Texts of papers 
presented at the second research co-ordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993. 155p. Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

A package of 15 mm diameter foils of various materials was irra- 
diated using an intense (d,t) neutron generator, which produced a 
maximum neutron energy of 15.6 MeV and a mean neutron energy 
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of 14.8 MeV. The package was subjected to a neutron fluence of 
10'® neutrons per square cm over a period of 11 days. The materi- 
als consisted of one foil each of hafnium, tantalum, tungsten, 
titanium and low-activation stainless steel, together with monitor 
foils. The activity of each foil was determined using a germanium 
(lithium) detector connected to a 4096-channel pulse height ana- 
lyzer system. The stored gamma spectra were analyzed using the 
SABRE software. Isotope identification was carried out with refer- 
ence to a computerized catalogue of gamma-ray isotope lines 
based on the GAMDAT-78 library. The neutron fluence was deter- 
mined from measurements on the monitor foils of the activity of 
specific reaction products with known cross sections. A similar 
method was then used to calculate the cross sections for the reac- 
tions producing the isotopes seen in the sample foils. In the 
hafnium foil measurements the gamma rays from the 31-year iso- 
meric state of hafnium 178 began to show clearly after the first 
year which was dominated by the decay of the metastable state of 
hafnium 179 and of hafnium 175. Tungsten, tantalum, titanium, and 
stainless steel foil measurements are also briefly discussed. The 
measured cross sections agree within a factor of about two with 
theoretical predictions based on pre-equilibrium and compound nu- 
cleus theories. 4 refs, 4 figs, 8 tabs. 


20148 (INDC(NDS)—286/L, pp. 47-50) Recent radiochemical 
studies of some long-lived soft 6- emitting radioisotopes 
formed in fast neutron induced reactions. Qaim, S.M. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 1 
- Nuklearchemie). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee; TS! Research, 
Inc., Solana Beach, CA (United States); Westinghouse Hanford 
Co., Richland, WA (United States). Nov 1993. (CONF-9304247-: 
2. research co-ordination meeting on activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology, Del Mar, CA (United States), 29-30 Apr 1993). 
In Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Texts of papers 
presented at the second research co-ordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993. 155p. Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

As a progress report on a program to measure cross sections on 
long-lived activation products formed in fast neutron induced reac- 
tions, investigations on “5Sc(n,p)}Ca and ®Cu(n,p)®Ni, are 
reported over the neutron energy range of 6 and 12 MeV. Because 
both reaction products only emit soft 6— radiation, radiochemical 
separations and low-level 6~ counting were required. While de- 
tailed results for the latter reaction will be given elsewhere, the 
methods are given here, and the experimental cross-section de- 
pendence on neutron energy of the former reaction is represented 
by a graph. 9 refs, 1 fig. 


20149 (INDC(NDS)-286/L, pp. 51-54) Measurement of the 
cross sections for the reactions '*’Ba(n,p) '’Cs, '®2W(n,n'c) 
17em2H¢ and 'ir(n,2n) 1°2"2ir at 14 MeV. Lu Hanlin (China inst. 
of Atomic Energy, Beijing (China)); Zhao Wenrong; Yu Weixiang. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee; TSI Research, Inc., Solana Beach, CA 
(United States); Westinghouse Hanford Co., Richland, WA (United 
States). Nov 1993. (CONF-9304247-: 2. research co-ordination 
meeting on activation cross sections for the generation of long- 
lived radionuclides of importance in fusion reactor technology, Del 
Mar, CA (United States), 29-30 Apr 1993). In Activation cross sec- 
tions for the generation of long-lived radionuclides of importance in 
fusion reactor technology: Texts of papers presented at the second 
research co-ordination meeting held in Del Mar, Califomia, USA, 
29 to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The cross sections of long-lived radionuclides of importance in 
fusion reactor technology have been measured by activation 
method for the ‘°7Ba(n,p) '7Cs, 182W(n,n’'a) 1787™2HF and 
183 \r(n,2n) 192™2ir at 14 MeV. The neutron fluences were deter- 
mined by the cross sections of the ®°Nb(n,2n)®*™Nb, *Fe(n,a) 
51Cr and 54Fe(n,p) 54Mn reactions. The induced gamma-ray activi- 
ties of the irradiated Bas2O3, W and Ir samples and their monitor 
foils were measured by means of calibrated Ge(Li) detector or anti- 
compton gamma-ray spectrometer. (author). 5 refs, 2 figs. 





20150 ie Cdinp) mh, 55-56) Cross section mea- 
surement for '8Cd(n,p) 1" Ag reaction. Wang Yongchang 
(Lanzhou Univ., GS (China). Dept. of Modern Physics); Yuan Jun- 
gian; Yang Jingkang; Kong Xianzhong. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee; 
TSI Research, Inc., Solana Beach, CA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Nov 1993. 
(CONF-9304247—: 2. research co-ordination meeting on activation 
cross sections for the generation of long-lived radionuclides of im- 
portance in fusion reactor technology, Del Mar, CA (United States), 
29-30 Apr 1993). In Activation cross sections for the generation of 
long-lived radionuclides of importance in fusion reactor technology: 
Texts of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993. 
155p. Order Number DE94624968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The cross section of the reaction '°®Cd(n,p)'°°™Ag at a neutron 
energy of 14.60 MeV is experimentally determined together with 
the standard deviation. 3 refs, 1 tab. 


20151 (INDC(NDS)-286/L, Pp. 57-60) Activation cross sec- 
tion measurement for the ‘7®Hf(n,2n)'7®™2Hf reaction. Yu 
Weixiang (China Inst. of Atomic Energy, Beijing (China)); Lu Han- 
lin; Zhao Wenrong. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee; TS! Research, 
Inc., Solana Beach, CA (United States); Westinghouse Hanford 
Co., Richland, WA (United States). Nov 1993. (CONF-9304247-: 
2. research co-ordination meeting on activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology, Dei Mar, CA (United States), 29-30 Apr 1993). 
In Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Texts of papers 
presented at the second research co-ordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993. 155p. Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross section of the '”°Hf(n,2n) '7®™2Hf reaction is mea- 
sured at neutron energy 14 MeV. The data for the cross section of 
the '8°Hf(n,2n)'79™2Hf reaction are also given. (author). 5 refs, 2 
figs, 5 tabs. 


20152 (INDC(NDS)-286/L, pp. 61-66) Measurements of 
some activation cross-sections for generation of long-lived 
nuclides. Blinov, M.V. (Radievyj Inst., Leningrad (Russian Federa- 
tion)); Chuvaev, S.V.; Filatenkov, A.A.; Gavrilov, B.P. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee; TS| Research, Inc., Solana Beach, CA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1993. (CONF-9304247—: 2. research co-ordination meeting on 
activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology, Del Mar, CA 
(United States), 29-30 Apr 1993). In Activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology: Texts of papers presented at the second re- 
search co-ordination meeting held in Del Mar, California, USA, 29 
to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A brief report is presented on the continuation of the determina- 
tion of cross sections for the generation of long-lived radionuclides 
of importance in fusion reactor technology. In particular, neutron 
reaction cross sections in the neutron energy range between 13.52 
and 14.9 MeV are presented for '5'Eu(n,2n)'°Eu and 
153Eu(n,2n)'52Eu. The methods used for the determination of some 
other reaction cross sections are also discussed. 11 refs, 3 figs, 2 
tabs 


20153 (INDC(NDS)-286/L, pp. 67-73) Evaluation of some 
activation cross-sections for formation of long-lived activities 
important for fusion technology. Vonach, H. (Vienna Univ. (Aus- 
tria). Inst. fuer Radiumforschung und Kernphysik); Wagner, M. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee; TS! Research, Inc., Solana Beach, CA 
(United States); Westinghouse Hanford Co., Richland, WA (United 
States). Nov 1993. (CONF-9304247-: 2. research co-ordination 
meeting on activation cross sections for the generation of long- 
lived radionuclides of importance in fusion reactor technology, Del 
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Mar, CA (United States), 29-30 Apr 1993). In Activation cross sec- 
tions for the generation of long-lived radionuclides of importance in 
fusion reactor technology: Texts of papers presented at the second 
research co-ordination meeting held in Del Mar, California, USA, 
29 to 30 April 1993. 155p. Order Number DE94624968. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The cross-sections for the reactions Mo(n,p)*Nb, 
109 Ag(n.2n "oer Ag. 151 Eu(n,2n)'5°™Eu, 'SSEu(n, 2n)1529+m2 Ey 
15°Tb(n,2n)'5®Tb, 1/HE(n,2n)'78™2HF and 182W(nn'a) 178™2HF were 
evaluated at E, = 14.5 MeV. Evaluated cross sections and their 
uncertainties were derived as weighted averages of all accepted 
and if necessary renormalized experimental data. Correlations be- 
tween different results due to use of common decay data were 
taken properly into account. (author). 25 refs, 4 tabs. 


20154 (INDC(NDS)-286/L, pp. 113-122) Neutron reactions 
with nuclei in isomeric states. Grudzevich, O.T. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(Russian Federation). Fiziko-Ehnergeticheskij Inst.); Ignatyuk, A.V.; 
Zelenetskij, A.V.; Pashchenko, A.B. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee; 
TSI Research, Inc., Solana Beach, CA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Nov 1993. 
(CONF-9304247—: 2. research co-ordination meeting on activation 
cross sections for the generation of long-lived radionuclides of im- 
portance in fusion reactor technology, Del Mar, CA (United States), 
29-30 Apr 1993). In Activation cross sections for the generation of 
long-lived radionuclides of importance in fusion reactor technology: 
Texts of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993. 
155p. Order Number DE94624968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The authors give theoretical calculation results for the cross- 
sections of reactions (n,n’y) and (n2n) with high-spin target nuclei 
in the excited state. It is shown that an increase in the target nu- 
cleus excitation energy shifts the cross-section curve to the left 
along the energy axis, while an increase in the ground state spin 
considerably reduces the (n,2n) reaction cross-section in the 
threshold region of the reaction. In the authors’ opinion, this 
change in the excitation functions is due to a sharp rise in the role 
of gamma competition because of the effect of the spin conserva- 
tion law on neutron emission. 6 refs, 5 figs, 1 tab. 


20155 (INDC(NDS)-286/L, pp. 131-139) Investigations on 
the systematics in (n,a) cross sections at 14.6 MeV. Grallert, A. 
(Kossuth Lajos Tudomanyegyetem, Debrecen (Hungary). Kiserieti 
Fizikai Tanszek); Csikai, J.; Buczko, C.M.; Shaddad, |. Intemational 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee; TS! Research, Inc., Solana Beach, CA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1993. Contract 1734/91; IAEA-R-6971/RB. (CONF-9304247-: 
2. research co-ordination meeting on activation cross sections for 
the generation of long-lived radionuclides of importance in fusion 
reactor technology, Del Mar, CA (United States), 29-30 Apr 1993). 
in Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Texts of papers 
presented at the second research co-ordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993. 155p. Order Number 
DE94624968. Source: OSTI; NTIS (US Sales Only); INIS. 

The (n,a) and (n,p) cross sections were remeasured for a num- 
ber of nuclei with high precision at 14.6 MeV to improve the (N-Z)/ 
A systematics. Though some discrepancies in the recommended 
data could be solved, further measurements are needed to obtain 
any nuclear structure effects in the o(n,a) and o(n,p) values. (au- 
thor). 15 refs, 4 figs, 5 tabs. 


20156 (INDC(NDS)-286/L, pp. 149-152) Review of the acti- 
vation data for fast charged particle induced reactions. 
Guzhovskii, B.Ya. (Russian National Nuclear Center VNIIEF, Arza- 
mas (Russian Federation)); Abramovich, S.N. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee; TSI Research, Inc., Solana Beach, CA (United States); 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1993. (CONF-9304247-: 2. research co-ordination meeting on acti- 
vation cross sections for the generation of long-lived radionuclides 
of importance in fusion reactor technology, Del Mar, CA (United 
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States), 29-30 Apr 1993). In Activation cross sections for the gen- 
eration of long-lived radionuclides of importance in fusion reactor 
technology: Texts of papers presented at the second research co- 
ordination meeting held in Del Mar, California, USA, 29 to 30 April 
1993. 155p. Order Number DE94624968. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Was presented at the meeting orally, and the main conclusions 
were included in the Summary Report of the Meeting, published as 
report INDC(NDS)-286/L 

A two-and-one-half page overview of compiled data on Q of nu- 
clear reactions induced by fast charged particles is given for the 
reactions producing H-3, Be-7, Be-10, C-14, Na-22, Mg-28, C-11, 
N-13, and F-18 type nuclei. 


20157 (INDC(NDS)-286/L, pp. 153-155) Nuclear data needs 
for fusion waste management. Cheng, E.T. (TSI Research, Inc., 
Solana Beach, CA (United States)). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee; 
TSI Research, Inc., Solana Beach, CA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Nov 1993. 
(CONF-9304247-: 2. research co-ordination meeting on activation 
cross sections for the generation of long-lived radionuclides of im- 
portance in fusion reactor technology, Del Mar, CA (United States), 
29-30 Apr 1993). In Activation cross sections for the generation of 
long-lived radionuclides of importance in fusion reactor technology: 
Texts of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993. 
155p. Order Number DE94624968. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. THERMONUCLEAR REACTOR MA- 
TERIALS/neutron reactions; THERMONUCLEAR REACTOR 
MATERIALS/radioactive waste management; AFTER-HEAT; DOSE 
RATES; EXPERIMENTAL DATA; FIRST WALL; LIMITING VAL- 
UES; RADIOACTIVITY 


20158 (INDC(NDS)-288/L) Activation cross sections for the 
generation of long-lived radionuclides of importance in fusion 
reactor technology: Summary report of the second research 
coordination meeting held in Del Mar, California, USA, 29 to 30 
April 1993. Pashchenko, A.B. (ed.) (International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section). International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee; TS! Research, Inc., Solana Beach, CA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1993. 24p. (CONF-9304247—: 2. research co-ordination meet- 
ing on activation cross sections for the generation of long-lived 
radionuclides of importance in fusion reactor technology, De! Mar, 
CA (United States), 29-30 Apr 1993). Order Number DE94624975. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present report contains the Summary of the Second IAEA 
Research Co-ordination Meeting (RCM) on "Activation Cross Sec- 
tions for the Generation of Long-Lived Radionuclides of Importance 
in Fusion Reactor Technology” which was hosted by TSI Research 
at Del Mar near San Diego and held from 29 to 30 April 1993. This 
RCM was organized by the IAEA Nuclear Data Section (NDS), with 
the cooperation and assistance of local organizers from TSI Re- 
search and Westinghouse Hanford Company. Tables of 14 MeV 
cross sections and cross sections below 14 MeV are included. The 
papers prepared and presented by the participants at the meeting 
has been published as separate report INDC(NDS)-286/L. 3 tabs. 


20159 (JINR-E-7-93-126) Heavy ion physics. Kalpakchieva, 
R.; Cherepanov, E.A. (comps.). Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). Order 
Number DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

The international school-seminar on heavy ion physics had been 
organized in Dubna in may of 1993. The scientific program of re- 
ports covers the following main topics: synthesis and properties of 
heavy nuclei; synthesis and investigation of properties of exotic 
nuciei; experiments with radioactive nuclear beams; interaction be- 
tween complex nuclei at low and intermediate energies. It also 
includes reports on laser spectroscopy and exotic nuclear beams, 
on some application of heavy ion beams for the problems of solid 
state physics, on construction of multidetector facilities and on 
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developing of heavy ion accelerator complexes. Short communica- 
tion. 


20160 (JINR-E—7-93-126, pp. 4) Empirical evaluation of pro- 
duction cross sections for highly fissile nuclei formed in heavy 
ion hot fusion reactions. Andreev, A.N. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Reactions); 
Chepigin, V.1.; Kabachenko, A.P.; Malyshev, O.N.; Sagaidak, R.N.; 
Ter-Akopian, G.M.; Yeremin, A.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 7 refs. HEAVY ION FUSION REACTIONS/ 
cross sections; EVALUATION; EXCITATION FUNCTIONS; EX- 
CITED STATES; NUCLEI 


20161 (JINR-E-7-93-126, pp. 6) Actinide based fusion reac- 
tions leading to 7°105 compound nucleus. Andreyev, A.N. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Bogdanov, D.D.; Chepigin, V.I. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 fig. THORIUM 232 TARGET/phosphorus 
31 reactions; URANIUM 236 TARGET/aluminium 27 reactions; 
CROSS SECTIONS; ELEMENT 105 ISOTOPES; NEUTRONS 


20162 (JINR-E—7-93-126, pp. 7) Formation of transtermium 
nuclei in fusion reactions of Z>10 heavy ions with actinide 
targets and possibilities to synthesize the element 110. An- 
dreyev, A.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions); Bogdanov, D.D.; Chepi- 
gin, V.I.; Rabachenko, A.P.; Malyshev, O.N.; Oganessian, Y.T.; 
Popeko, A.G.; Sagaidak, R.N.; Ter-Akopian, G.M.; Yeremin, A.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
in Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 fig. ACTINIDE NUCLEVheavy ion fusion 
reactions; ELEMENT 110/heavy ion fusion reactions; CROSS SEC- 
TIONS; MEV RANGE 10-100; TARGETS 


20163 (JINR-E-7-93-126, pp. 11) Cold multi-nucleon trans- 
fer between heavy nuclei: a way to the synthesis of heavy 
elements?. Oertzen, W. (Hahn-Meitner-inst., Berlin, (Germany)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. LEAD 208 TARGET/samarium 144 reac- 
tions; SAMARIUM 144 TARGET/strontium 88; HEAVY NUCLEI; 


MULTI-NUCLEON TRANSFER REACTIONS; NUCLEAR STRUC- 
TURE 


20164 (JINR-E-7-93-126, pp. 13-14) Hot fusion reaction 
cross-sections. Muzychka, Yu.A. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions); 
Pustyinik, B.l. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs., 1 tab. ACTINIDE NUCLEI 
heavy ion fusion reactions; CROSS SECTIONS; EXCITATION 
FUNCTIONS; NEUTRONS; TARGETS; TRANS 104 ELEMENTS 


20165 (JINR-E-7-93-126, pp. 15) On-line study of neutron 
deficient hafnium isotopes as homologous of 104 element. 
Trubert, D. (Inst. of nuclear physics, Orsay, (France)); Husonnois, 
M.; Le Du, J.F.; Brillard, L.; Barci, V.; Ardisson, G.; Szeglowski, Z.; 
Constantinescu, O.; Domanov, V.P.; Oganessian, Yu.Ts. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 192p. 





(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 2 refs. ELEMENT 104/energy levels; 
ELEMENT 104/half-life; HAFNIUM ISOTOPES/energy _lev- 
els; HAFNIUM ISOTOPES/halt-life; HALF-LIFE; GADOLINIUM 
154 TARGET; GADOLINIUM 155 TARGET; GADOLINIUM 
156 TARGET; MASS; MINUTES LIVING RADIOISOTOPES; 
NEUTRON-DEFICIENT ISOTOPES; OXYGEN 16 REACTIONS; 
SECONDS LIVING RADIOISOTOPES 


20166 (JINR-E-7-93-126, pp. 16) On-line gas chemistry ex- 
periments with transactinide elements. Tuerier, A. (Paul 
Scherrer Inst., Villigen, (Switzerland)); Gaegler, H.W.; Eichler, B. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ELEMENT 104 262/half-life; ELEMENT 
105 262/half-life; AEROSOLS; ALPHA DECAY; BERKELIUM 249 
TARGET; CURIUM 248 TARGET; HALF-LIFE; GAS ANALYSIS; 
OXYGEN 18 REACTIONS; SPONTANEOUS FISSION 


20167 (JINR-E—7-93-126, pp. 26) Recent experimental in- 
vestigations on low energy ternary fission. Theobald, J.P. (inst. 
fuer kernphysik der technischen hochschule, Darmstadt, 
(Germany)). Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLElternary fission; CHARGED PAR- 
TICLES; CLUSTER MODEL; KINETIC ENERGY; NUCLEAR 
POTENTIAL; NUCLEI; QUANTUM MECHANICS 


20168 (JINR-E-7-93-126, pp. 27) Dissipation in nuclear fis- 
sion. Hilscher, D. (Hahn-Meitner-inst., Berlin, (Germany)); 
Rossner, H. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1993. 192p. (CONF-9305203-: international school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEVcollective model; NUCLEI/ission; 
CHARGED PARTICLES; EXCITATION; GAMMA RADIATION; 
MULTIPLICITY; NEUTRONS; NUCLEAR MATTER; NUCLEI; FIS- 
SION; TEMPERATURE DEPENDENCE 


20169 (JINR-E-7-93-126, pp. 28) Interpretation of A- 
attachment probabilities in hyperonic fission. Krappe, H.vJ. 
(Hahn-Meitner-inst., Berlin, (Germany)); Pashkevich, V.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. URANIUM 238/hypernuclei; URANIUM 
238/residual interactions; EXCITED STATES; FISSION; LAMBDA 
PARTICLES; HYPERNUCLE! 


20170 (JINR-E-7-93-126, pp. 29-30) Investigation of neu- 
tron emission at fission of excited compound nuclei with 
Z>92. Kozulin, E.M. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions); Muzychka, 
Yu.A.; Pustyinik, B.I. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. CALIFORNIUM 250/ 
compound nuclei; CALIFORNIUM 250/neutrons; ALPHA REAC- 
TIONS; NEUTRONS; CARBON 12 REACTIONS; EXCITED 
STATES; FISSION; MEV RANGE 10-100; MEV RANGE 100-1000; 
MULTIPLICITY; OXYGEN 18 REACTIONS; URANIUM 238 TAR- 
GET 


66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


20171 (JINR-E-—7-93-126, pp. 31-32) Mass-energy distribu- 
tions of fragments and fission dynamics. Itkis, M.G. (AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki); 
Mulgin, S.1.; Okolovich, V.N.; Rusanov, A.Ya.; Smirenkin, G.N.; 
Subbotin, M.I.; Zhdanov, S.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 2 figs. COMPOUND NUCLEI 
fission; COMPOUND NUCLE/l/ission fragments; FISSION; CROSS 
SECTIONS; ENERGY SPECTRA; EXCITATION; MASS NUMBER; 
MEV RANGE 10-100; SCISSION-POINT MODEL 


20172 (JINR-E-7-93-126, pp. 33) Fission of nuclei with 
A=100-200. Itkis, M.G. (AN Kazakhskoj SSR, Alma-Ata (Kaza- 
khstan). Inst. Yadernoj Fiziki); Okolovich, V.N.; Rusanov, A.Ya.; 
Smirenkin, G.N.; Beizin, S.D.; Chubarian, G.G.; Muzychka, Yu.A.; 
Peniozhkevich, Yu.E.; Salamatin, V.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203—: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In Heavy ion 
physics. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HEAVY NUCLElI/ission; INTERMEDIATE 
MASS NUCLEI/ission; ANGULAR MOMENTUM; CARBON 12 RE- 
ACTIONS; ENERGY DEPENDENCE; FISSION FRAGMENTS; 
FISSION; FISSION; LIQUID DROP MODEL; MAGNESIUM 25 RE- 
ACTIONS; MASS; MASS NUMBER; NEON 20 REACTIONS 


20173 (JINR-E-7-93-126, pp. 34) Study of the delayed and 
prompt fission in reaction with relativistic heavy ions. Aumann, 
Th. (inst. fuer kernchemie, Univ. Mainz, (Germany)); Bruechlie, W.,; 
Jaeger, E. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1993. 192p. (CONF-9305203—: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/relativistic 
range; FISSION; FISSION ISOMERS; HYPERNUCLE! 


20174 (JINR-E-7-93-126, pp. 36-37) Influence of angular 
momentum and structure effects on the fission process. Giar- 
dina, G. (Dipt. di fisica dell’Univ., Messina, (italy)). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs. NUCLEI/fission; SHELL MODELS/ 
temperature dependence; ANGULAR MOMENTUM; COMPOUND- 
NUCLEUS REACTIONS; CROSS SECTIONS; ENERGY-LEVEL 
DENSITY; FISSION BARRIER; HEAVY ION REACTIONS; NU- 
CLEAR TEMPERATURE; NUCLEI; FISSION 


20175 (JINR-E-7-93-126, pp. 38-39) What are sensitive 
probes for nuclear friction in heavy-ion induced fission?. Froe- 
brich, P. (Hahn-Meitner-inst., Berlin, (Germany)); Gontchar, |.I. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 6 refs. LEAD 208 TARGET/oxygen 16 
reactions; THORIUM 224/fission; CROSS SECTIONS; ENERGY- 
LEVEL DENSITY; EXCITATION FUNCTIONS; SCISSION-POINT 
MODEL; FISSION 


20176 (JINR-E—7-93-126, pp. 40-41) The fragments kinetic- 
energy distribution and scission conditions in fission of highly 
excited nuclei. Gontchar, |.|. (Railway engineering inst., Omsk, 
(Russia)); Kosenko, G.|. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 5 refs., 2 figs. NUCLEVexcited states; NU- 
CLElfission, CROSS SECTIONS; ENERGY DEPENDENCE; 
FISSION FRAGMENTS; KINETIC ENERGY; MASS NUMBER; 
MEV RANGE 10-100; MEV RANGE 100-1000; NUCLEI; FISSION; 
SCISSION-POINT MODEL 


20177 (JINR-E-7-93-126, pp. 42) Fission barriers of Z>82 
nuclei inferred from heavy ion fusion-evaporation reactions. 
Andreyev, A.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions); Bogdanov, D.D.; Chepi- 
gin, V.I.; Kabachenko, A.P.; Muzichka, Yu.A.; Malyshev, O.N.; 
Pustyinik, B.I.; Sagajdak, R.N.; Ter-Akopian, G.M.; Yeremin, A.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203—: International schoo! seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 fig. HEAVY ION FUSION REACTIONS; 
HEAVY NUCLE//ission barrier; COMPOUND NUCLEI; CROSS 
SECTIONS; MASS NUMBER 


20178 (JINR-E-7-93-126, pp. 43-44) Statistical model analy- 
sis of level densities and facilities of excited compound nuclei 
for heavy ion induced nuclear reactions. Mashnik, S.G. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics). Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1993. 192p. (CONF-9305203-: _ International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 17 refs., 2 figs. COMPOUND NUCLEI 
heavy ion reactions; IRIDIUM 189/energy-level density; IRIDIUM 
189/statistical models; EXCITATION; EXCITED STATES; LEVEL 
WIDTHS; MEV RANGE 10-100; POLONIUM 209; THORIUM 230 


20179 (JINR-E-7-93-126, pp. 45-46) Study of *2Ct sponte- 
neous fission +-rays with a 20 Ge detector ball at HHIRF. 
Butier-Moore, K. (and others); Zhu, S.; Zhao, X. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 6 refs., 2 tabs. CALIFORNIUM 252/ 
spontaneous fission; CERIUM ISOTOPES; ENERGY-LEVEL 
TRANSITIONS; FISSION FRAGMENTS; GAMMA RADIATION; IN- 


TERMEDIATE MASS NUCLEI; MASS NUMBER; ZIRCONIUM 
ISOTOPES 


20180 (JINR-E-7-93-126, pp. 47-48) The excitation and de- 
cay of GDR’s in spontaneous fission of 252-Cf. Eremin, N.V. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki); Klochko, T.V.; Glo- 
tova, M.G.; Moroni, O.N.; Arrigo, A.; Giardina, G.; Taccone, A.; 
Moroni, A. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. CALIFORNIUM 252/spontaneous 
fission; ENERGY-LEVEL TRANSITIONS; EXCITED STATES; FIS- 
SION FRAGMENTS; FISSION YIELD; GAMMA RADIATION 


20181 


(JINR-E-7-93-126, pp. 49-50) Emission of high en- 
ergy 7-rays in spontaneous fission. Eremin, N.V. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issiedovatel’skij Inst. Yadernoj Fiziki); Klochko, T.V.; Glotova, M.G.; 
Moroni, O.N.; Olkhovsky, V.S.; Giardina, G.; Moroni, A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 192p. 


(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
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Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs., 1 tab. CALIFORNIUM 252/ 
spontaneous fission; GAMMA RADIATION; PROBABILITY 


20182 (JINR-E—7-93-126, pp. 54-55) Clustering aspects of 
heavy nuclei deformation process. Pyatkov, Yu.V. (Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (Russian Federation)); 
Shehmametiev, R.A.; Slyusarenko, A.I.; Naletov, A.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 4 refs., 2 figs. PLUTONIUM 239/cluster 
model; PLUTONIUM 239/nuclear deformation; URANIUM 232/ 
cluster model; URANIUM 232/nuclear deformation; URANIUM 235/ 
cluster model; URANIUM 235/nuclear deformation; FISSION; FIS- 
SION BARRIER; FISSION FRAGMENTS; NEUTRON REACTIONS 


20183 (JINR-E-7-93-126, pp. 61) Spontaneous fission sta- 
bility of nuclei. Kolesnikov, N.N. (Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation)). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In Intemational 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs. HEAVY NUCLEI/spontaneous fis- 
sion; INTERMEDIATE MASS NUCLEIspontaneous _ fission; 
ASYMMETRY; BINDING ENERGY; MASS NUMBER 


20184 (JINR-E-7-93-126, pp. 62) Analysis of dynamics and 
shell effects in multi-particle emission from neutron deficient 
nuclei with A>200. Arrigo, A.; Giardina, G.; Herman, M.; Taccone, 
A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs. HEAVY NUCLE//neutron-deficient 
isotopes; HEAVY NUCLEI/shell models; ANGULAR MOMENTUM; 
NEUTRON EMISSION; NUCLEAR DECAY; NUCLEAR TEMPERA- 
TURE 


20185 (JINR-E-7-93-126, pp. 63) High-spin nuclear target 
of '7moHf: creation and nuclear reaction studies. Oganessian, 
Yu.Ts. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Nuclear Reactions); Karamian, S.A.; Gangrsky, Yu.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DEUTERON REACTIONS; HAFNIUM 178/ 
high spin states; HAFNIUM 178/isomeric nuclei; NEUTRON REAC- 
TIONS; CROSS SECTIONS; GAMMA RADIATION; GROUND 
STATES; INELASTIC SCATTERING; KEV RANGE 100-1000 


20186 (JINR-E-7-93-126, pp. 79) Spectroscopy of neutron- 
rich light nuclei with multi-nucleon transfer reactions. Bohlen, 
H.G. (Hahn-Meitner-institut Berlin (Germany)); Alexandrov, D.V.; 
Demyanova, A.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203-—: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. LIGHT NUCLEI/mult-nucleon trans- 
fer reactions; LIGHT NUCLEI/neutron-rich isotopes; CROSS 


SECTIONS; EXCITED STATES; GROUND STATES; SPEC- 
TROSCOPY 





20187 (JINR-E-7-93-126, pp. 80-81) Soft dipole mode in 
®He nucleus from the study °Li(’Li,’Be)®He reaction at small 
angles. Sakuta, S.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii); Ogloblin, A.A.; Osadchy, O.Ya.; Glukhov, Yu.A.; 
Ershov, S.N.; Gareev, F.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 7 refs. LITHIUM 6 TARGET/lithium 7 reac- 
tions; LITHIUM 7 REACTIONS/charge-exchange reactions; 
BERYLLIUM 7; EXCITED STATES; HELIUM 6; MEV RANGE 01- 
10; MEV RANGE 10-100 


20188 (JINR-E-7-93-126, pp. 86-87) Production of A hyper- 
nuclei with a large neutron excess. Majling, L. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203—: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. HYPERNUCLEI/charge-exchange re- 
actions; BINDING ENERGY; EXCITED STATES; HYPERNUCLEI; 
LAMBDA PARTICLES; NEUTRON-RICH ISOTOPES 


20189 (JINR-E-7-93-126, pp. 88-90) Elastic scattering of 
1L(29 MeV/N) on 2®Si. Lewitowitz, M. (and others); Borcea, C.; 
Anne, R. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1993. 192p. (CONF-9305203-—: International school seminar 
on heavy ion physics, Dubna (Russian Federation), 10-15 May 
1993). In International school-seminar on heavy ion physics: Col- 
lection of abstracts. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. LITHIUM 11 REACTIONS/ 
elastic scattering; SILICON 28 TARGETAithium 11 reactions; AN- 
GULAR DISTRIBUTION; DIFFERENTIAL CROSS SECTIONS; 
INELASTIC SCATTERING; MEV RANGE 10-100; NEUTRONS; 
NUCLEAR POTENTIAL; OPTICAL MODELS 


20190 (JINR-E-7-93-126, pp. 91-92) Elastic scattering of 
exotic nuclei on proton and nuclear targets within the frame- 
works of various theoretical approaches. Gareev, F.A.; Ershov, 
S.N.; Kazacha, G.S.; Svinareva, E.F.; Shmakov, S.Yu.; Uzhinski, 
V.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 8 refs. CARBON 12 REACTIONS/elastic 
scattering; HELIUM 6 REACTIONS/elastic scattering; LITHIUM 11 
REACTIONS/elastic scattering; LITHIUM 6 REACTIONS/elastic 
scattering; LIGHT NUCLEI; TARGETS 


20191 (JINR-E-7-93-126, pp. 93-94) Cross section mea- 
surements of *He-induced fission of bismuth. Skobelev, N.K. 
(and others); Lukyanov, S.M.; Tarasov, O.V.; Fomichev, A.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
192p. (CONF-9305203—: Intemational school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In /nterna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 6 refs. BISMUTH 209 TARGET/helium 6 


reactions; CROSS SECTIONS; FISSION FRAGMENTS; MEV 
RANGE 10-100 


20192 (JINR-E-7-93-126, pp. 95) New perspectives in nu- 
clear structture studies with secondary isomeric heavy ion 
beams at intermediate energies. Sauvestre, J.E. (and others); 
Bonnereau, B.; Delbourgo, P. Joint Inst. for Nuclear Research, 
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Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. HIGH SPIN STATES/carbon 12 tar- 
get; HIGH SPIN STATES/helium 3 target; HIGH SPIN STATES/ 
helium 4 target; HIGH SPIN STATES/scandium 42; CALCIUM 40 
REACTIONS; GROUND STATES; MEV RANGE 10-100; MEV 
RANGE 100-1000 


20193 (JINR-E—7-93-126, pp. 96) Isomer beams: spin and 
excitation of the hot prefragments. Subotic, K.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 1 ref. ISOMERIC NUCLEVnuclear frag- 
ments; ISOMERIC NUCLEI/spin; SPIN 


20194 (JINR-E-7-93-126, pp. 97-98) Spectroscopy of 
neutron-rich nuclei by use of radioactive beam. lvascu, M.; 
Silisteanu, |. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. NEUTRON-RICH ISOTOPES/ 
spectroscopy; BERYLLIUM 11; LITHIUM 11; SPECTROSCOPY 


20195 (JINR-E-7-93-126, pp. 99-100) Breakup features in 
the 77Al('*N,x) reaction at 116 MeV bombarding energy. Pe- 
trascu, M. (and others); Isbasescu, A.; Lasar, |. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In /nterna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 7 refs., 2 figs. ALUMINIUM 27 TARGET/ 
nitrogen 14 reactions; NITROGEN 14 REACTIONS/breakup 
reactions; NITROGEN 14 REACTIONS/inclusive interactions; DIF- 
FERENTIAL CROSS SECTIONS; FINAL-STATE INTERACTIONS 


20196 (JINR-E-7-98-126, pp. 102) Towards the new model 
of nuclear fusion. Mikhailov, |.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEI/thermodynamic model; COLLEC- 
TIVE MODEL; NUCLEI 


20197 (JINR-E-7-93-126, pp. 103) Calculation of evapore- 
tion residue cross-sections in the reactions '°Mo+'°Mo and 
11°Bd+'!°Pd on the basis fusion and quasifission competition. 
Voikov, V.V.; Cherepanov, E.A.; Antonenko, N.V.; Permyakov, 
V.P.; Nazirov, A.K. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. MOLYBDENUM 100/heavy 
ion fusion reactions; PALLADIUM 110/heavy ion fusion reactions; 
STATISTICAL MODELS 


20198 (JINR-E-7-93-126, pp. 103-104) Evaporation residues 
from complete and incomplete fusion of ™Ne with '*7Au and 
28POb at E/A=8.6 to 15.0 MeV/u. Hessberger, F.P. (and others); 
Ninov, V.; Holmann, S. Joint inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
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10-15 May 1993). In International school-seminar on heavy ion 
physics: Collection of abstracts. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 2 figs. GOLD 197 TARGET/neon 20 
reactions; LEAD 208 TARGET/neon 20 reactions; NEON 20 RE- 
ACTIONS/compound-nucleus reactions; CROSS SECTIONS; 
HEAVY ION FUSION REACTIONS; MASS NUMBER 


20199 (JINR-E-7-93-126, pp. 105-106) Energetic particle 
emission in the '°O induced reaction on 7’ Al at E/A=19.4 MeV. 
Wuiski, S.I. (and others); Gostkin, M.I.; Merzlyakov, S.|. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In /nterna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs., 2 figs. ALUMINIUM 27 TARGET/ 
oxygen 16 reactions; ALPHA PARTICLES; EMISSION; ENERGY 
SPECTRA; MEV RANGE 100-1000; PROTONS 


20200 (JINR-E-7-93-126, pp. 107-108) Exchange effects in 
heavy ion collisions. Sharna, V.K. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203—: international school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs., 1 fig. CARBON 13 REACTIONS/ 
exchange interactions; CARBON 13 TARGET/carbon 13 reactions; 
ELASTIC SCATTERING; MEV RANGE 10-100 


20201 (JINR-E-7-93-126, pp. 109) Low energy heavy ion in- 
teractions and exchange effects. Knyazkov, O.M.; Kolozhvari, 
A.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs. CALCIUM 40 TARGET/Alithium 7 re- 
actions; CALCIUM 44 TARGET/{lithium 7 reactions; CALCIUM 48 
TARGET/lithium 7 reactions; LITHIUM 7 REACTIONS/exchange in- 
teractions; FINITE-RANGE INTERACTIONS 


20202 (JINR-E-7-93-126, pp. 110) incomplete fusion of Ne 
and ‘Ho. Dobromysiov, M.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HOLMIUM 165 TARGET/neon 20 
reactions; NEON 20 REACTIONS/heavy ion fusion reactions; MO- 
MENTUM TRANSFER 


20203 (JINR-E-7-93-126, pp. 111-112) Method for calcula- 
tion of ylelds of neutron-rich heavy nuclei in nuclei in 
incomplete fusion reactions. Antonenko, N.V. (AN SSSR, 
Moscow (Russian Federation). Inst. Yadernykh Issledovanij); 
Cherepanov, E.A.; Iijinov, A.S.; Mebel, M.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203—: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 


der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. 6 refs., 2 figs. CURIUM 248 TARGET/ 
oxygen 18 reactions; OXYGEN 18 REACTIONS/heavy ion fusion 
reactions; DEEP INELASTIC SCATTERING; NEUTRON-RICH 
ISOTOPES; NUCLEAR REACTION YIELD 


20204 (JINR-E-7-93-126, pp. 114) Analysis of massive nu- 
clei fusion in the framework of existing models of complete 
fusion. Volkov, V.V. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Reactions); Cherepanov, E.A.; 
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Antonenko, N.V.; Nazirov, A.K. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. PALLADIUM 110/heavy ion 
fusion reactions; CROSS SECTIONS; STATISTICAL MODELS 


20205 (JINR-E—7-93-126, pp. 117-118) Partition of excite- 
tion energy between reaction products in heavy ion collisions. 
Adamian, G.G.; Jolos, R.V.; Nasirov, A.K. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 5 refs., 1 fig. HOLMIUM 165 TARGET/iron 
56 reactions; IRON 56 REACTIONS/multi-nucleon transfer reac- 
tions; EXCITED STATES; HAMILTONIANS 


20206 (JINR-E—7-93-126, pp. 121-122) Unexpected features 
of reactions between very heavy ions at intermediate bom- 
barding energies. Schuder, W.U. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 192p. (CONF-9305203-—: Inter- 
national school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In International school-seminar on 
heavy ion physics: Collection of abstracts. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LEAD 208 TARGET/gold 197 reactions; 
XENON 136 TARGET/bismuth 209 reactions; EXCHANGE INTER- 
ACTIONS; MULTIPLICITY; NEUTRONS 


20207 (JINR-E-7-93-126, pp. 123-124) Fast light particles in 
Kr+Au collisions at 43 MeV/u. Rudol, G.; Adloff, J.C.; Bilwes, B. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In International school-seminar on heavy ion physics: Collection of 
abstracts. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. GOLD/peripheral collisions; KRYP- 
TON/peripheral collisions; CROSS SECTIONS; GOLD; KRYPTON; 
NUCLEAR FRAGMENTATION; NUCLEAR FRAGMENTS 


20208 (JINR-E-7-93-126, pp. 125-126) Chemical and kinetic 
temperatures extracted in reactions of "N+''?Sn and 
4N+'Sn at 32 A MeV. Avdeidikov, V. (and others); Bogdanov, 
A.; Lozhkin, O. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 192p. (CONF-9305203—: international school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In International school-seminar on heavy ion physics: 
Collection of abstracts. Order Number DE94623321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 tab. TIN 112 TARGET/nitrogen 
14 reactions; TIN 124 TARGET/nitrogen 14 reactions; 
COMPOUND-NUCLEUS REACTIONS; DIFFERENTIAL CROSS 
SECTIONS; NUCLEAR FRAGMENTS 


20209 (JINR-E-7-93-126, pp. 129-130) Projectile fragmente- 
tion and energy dissipation in peripheral heavy-ion collisions. 
Schmidt, R.P. (and others); Boger, J.; Botting, T. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In interna- 
tional school-seminar on heavy ion physics: Collection of abstracts. 
Order Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 4 refs. NEON 20 REACTIONS/breakup re- 
actions; NEON 20 REACTIONS/peripheral collisions; OXYGEN 16 
REACTIONS/breakup reactions; OXYGEN 16 REACTIONS/ 
peripheral collisions; ENERGY LOSSES; MEV RANGE 100-1000 


20210 (JINR-E-7-93-126, pp. 132) Dynamics of fluctuations 
and multifragmentation. Colonna, M. (and others); Burgio, G.F.; 





Toro, M. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1998. 192p. (CONF-9305203-: International schoo! seminar 
on heavy ion physics, Dubna (Russian Federation), 10-15 May 
1993). In International school-seminar on heavy ion physics: Col- 
lection of abstracts. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 7 refs. NUCLEAR FRAGMENTATION/ 
semiclassical approximation; NUCLEAR FRAGMENTATION/ 
statistical models; HEAVY ION REACTIONS 


20211 (JINR-E-7-93-126, pp. 134) Light particle evidence of 
the dynamics of nucleus-nucleus collisions. Penionzhkevich, 
Yu. (Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Zagrebaev, V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In International 
school-seminar on heavy ion physics: Collection of abstracts. Or- 
der Number DE94623321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs. NUCLEAR REACTIONS/nuclear re- 
action kinetics; NUCLEAR REACTIONS/particle production; 
CROSS SECTIONS; MASS; NUCLEAR REACTION YIELD 


20212 (Jue+-2846) Photon-photon and photon-hadron pro- 
cesses in relativistic heavy ion collisions. Baron, N.C. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik; Bonn Univ. (Germany). Nov 1993. 125p. (In German). Order 
Number DE94768750. Source: OSTI; NTIS (US Sales Only); INIS. 
Photon-photon and photon-hadron interactions in_ relativistic 
heavy ion collisions are studied in the framework of the impact pa- 
rameter dependent equivaient photon approximation. Improvements 
of this method, formfactor inclusion and geometrical modifications 
are developed. in disruptive relativistic heavy ion collisions where 
the heavy ions overlapp during the collision, electromagnetic pro- 
cesses are an important background to other mechanisms. In 
peripheral (non-disruptive) relativistic heavy ion collisions where the 
ions pass each other without strong interactions, the electromag- 
netic processes can be studied in their pure form. The lepton pair 
production is an important diagnostic tool in relativistic heavy ion 
collisions. The coherent + lepton pair production is therefore ex- 
tensively studied in disruptive but also in non-disruptive collisions. 
The effects of strong interactions on the coherent y+ lepton pair 
production in disruptive collisions are discussed in terms of a sim- 
ple stopping model. Coherent +7 dielectron production contributes 
to the dilepton production in high energy hadron-hadron collisions. 
As an example, the coherent dielectron production in x~p colli- 
sions is studied in terms of the equivalent photon approximation. 
Peripheral ultrarelativistic heavy ion collisions open up new 
possibilities for -+-y physics. Taking into account -yA background re- 
actions, typical --y processes in the relevant invariant mass ranges 
are discussed. The extreme high energy part of the equivalent 
photon spectrum leads to hard photon-parton reactions. As a po- 
tential tool to investigate the gluon distribution function of nucleons, 
thee q anti q production via the -yg fusion in ultrarelativistic heavy 
ion collisions is studied. This work investigates how photon-photon 
and photon-hadron reactions in relativistic heavy ion collisions may 
contribute to the understanding of QCD and the standard model. 


20213 (KFTI-93-33) Investigation on polarized proton and 
deuteron beams at the Kharkov institute of physics and tech- 
nology.: Short review. Slabospitskij, R.P. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 23p. Order 
Number DE94624976. Source: OSTI; NTIS (US Sales Only); INIS. 

The short review concerning the investigations of the structure of 
light nuclei and mechanisms of nuclear reactions on accelerated 
polarized ion beams performed in the Kharkov Institute of Physics 
and Technology is presented. The short analysis of works for the 
past 30 years has been fulfilled. It is shown that the polarization in- 
vestigations are very necessary for obtaining the information on the 
nuclear structure and nuclear reaction mechanism. (author). 92 
refs. 


20214 (LA-UR-94-1178) Nuclear isovector spin responses 


from (p,n) reactions at 494 MeV. Taddeucci, T.N. Los Alamos 
National Lab., NM (United States). [1994]. 6p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940316-2: International symposium on 
spin-isospin response and weak processes in hadrons and nuclei, 
Osaka (Japan), 8-10 Mar 1994). Order Number DE94011651. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Complete sets of polarization transfer coefficients have been 


measured for quasifree (p, n) scattering from 2H, C, and Ca at 
494 MeV and scattering angles of 12.5°, 18°, and 27° (q = 1.2, 
1.7, 2.5 fm—"'). These measurements yield separated transverse (c 
x q) and longitudinal (oc - q) isovector spin responses. The trans- 
verse responses are in very good agreement with the responses 
measured in deep inelastic electron scattering. No significant en- 
hancement or softening is observed in the longitudinal responses, 
in contrast to expectations based on an attractive pionic residual 
interaction. 


20215 (LA-UR-94-1264) Effect of the resonant structure of 
“He on some of its charge-conjugate reactions. Hale, G.M. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9405132-2: 14. international conference on 
few body problems in physics, Williamsburg, VA (United States), 
26-31 May 1994). Order Number DE94011712. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The scheme of a Coulomb-corrected, charge-independent R- 
matrix analysis of the four-body system will be described. The 
consequences of the isospin structure of some of the resulting res- 
onances for the charge-conjugate (p + t and n + 9He) branches of 
the d + d reaction and of + + *He capture will be discussed. It ap- 
pears that the sorts of differences between the branches seen in 
recent measurements for the fusion and capture reactions can be 
accounted for by this essentially charge-independent description of 
data for the four-body system. 


20216 (LA-UR-94-1377) Measurement and analysis of the 
neutron-induced fission cross sections of 4’Cm, ~°Cr and 
*4Es. Danon, Y. (Rensselaer Polytechnic Inst., Troy, NY (United 
States). Gaerttner LINAC Lab.); Moore, M.S.; Koehler, P.E.; 
Lougheed, R.W.; Hoff, R.W.; Hill, N.W. Los Alamos National Lab., 
NM (United States). [1994]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940507-5: International conference on nuclear data for sci- 
ence and technology, Gatlinburg, TN (United States), 9-13 May 
1994). Order Number DE94011695. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A series of fission cross section measurements were performed 
on 247Cm, 25°C and Es. This paper summarizes the most re- 


cent results and details the resonance parameter analysis done on 
247m 


20217 (LA-UR-94-1471) A Los Alamos Multigrouped Acti- 
vation File. George, D.C. (Los Alamos National Lab., NM (United 
States)); LaBauve, R.J.; Young, P.G.; Bozoian, M. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940507-3: International conference on nuclear data for sci- 
ence and technology, Gatlinburg, TN (United States), 9-13 May 
1994). Order Number DES94011709. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document describes a multigrouped activation file of neutron 
induced reactions on stable and unstable (half-lives greater than 12 
hours) targets, produced by combining data from two major point- 
wise activation files, the European Activation file, EAF-3 and the 
Hanford Activation file, with data produced by GNASH for selected 
targets and ENDF/B-V* data processed by TWOAFEW-V°for se- 
lected reactions. A priority was assigned to each reaction based on 
the source of the data, and this priority was used to select the can- 
didate for inclusion into the combined activation file. The procedure 
and codes used to create the combined file are outlined. Prelimi- 
nary validation of the file from REAC calculations that compare 
results using the EAF, HEDL and combined files is discussed. 


20218 (LBL-35229) Fragmentation of hot nuclear systems 
formed in Xe-induced reactions at Eneam=60 MeV/nucieon. 
Skulski, W. (and others); Tso, K.; Colonna, N. Lawrence Berkeley 
Lab., CA (United States). Oct 1993. 6p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9310315—1: 9. high-energy heavy-ion study, Berkeley, CA 
(United States), 25-29 Oct 1993). Order Number DE94011379. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Multifragment disintegration of highly excited nuclear systems is 
the subject of much current interest, both experimentally and theo- 
retically. In theoretical calculations, one can specify the range of 
impact parameters of the reaction or its “centrality.” In experimental 
studies however, the impact parameter is not measured directly. 
Therefore, one typically uses the light charged particle multiplicity 
as a measure of the centrality of the collision. Recently, a study of 
the Xe+Bi reaction at 28 MeV/nucleon indicated that a binary reac- 
tion mechanism persists even for high particle multiplicity and/or 
large intermediate mass fragment (IMF) multiplicity. Thus, it is not 
clear if central collisions are well characterized by the sole require- 
ment of high particle multiplicity. The aim of the present paper was 
to investigate reactions of Xe with a range of targets to see, to 
what extent a binary reaction pattern persists at 60 MeV/nucleon. 
The experiment was performed at the K1200 Cyclotron of the Na- 
tional Superconducting Cyclotron Laboratory at Michigan State 
University. A 60 MeV/nucieon 'Xe beam bombarded targets of 
27Al, "Cu, 8Y, '5Ho and '®’Au of thickness 2.07, 2.0, 1.0, 2.0 
and 1.3 mg/cm?, respectively. 


20219 (LBL-35236) Statistical multifragmentation: Is the 
distinction between simultaneous and sequential decay 
inessential?. Moretto, L.G.; Delis, D.N.; Wozniak, G.J. Lawrence 
Berkeley Lab., CA (United States). Jan 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-940183—1: 22. gross properties of nuclei and 
nuclear excitations international workshop, Kleinwalsertal (Austria), 
17-22 Jan 1994). Order Number DE94011354. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recently, some experimental work has succeeded in isolating 
and characterizing what appear to be true multifragmentation 
sources formed in reverse kinematics reactions. These sources are 
formed in a process akin to incomplete fusion, whereby one part- 
ner of the collision picks up, and fuses with, a variable portion of 
the other partner. From the kinematics of the event, it is possible to 
determine how much mass has been picked up and what is the ex- 
citation energy associated with the fused object. Surprisingly, these 
sources, once characterized as described above, undergo multi- 
fragment decay in a way that is singularly independent of the 
formation process. The observed branching ratios for binary, 
ternary, quaternary, and quinary decays seem to depend almost 
exclusively upon the excitation energy E of the fused object, and 
remarkably little upon the target-projectile combination or even the 
bombarding energy. A powerful method is devised to verify the sta- 
tistical competition between two-, three-, four-, and n-body decays. 
It is shown that under rather general conditions, the simultaneous 
n-body multifragmentation probability can be reduced to the n-1 
step sequential probability. 


20220 


(LBL-35330) The Mesozoic Era of relativistic heavy 
jon physics and beyond. Harris, J.\W. Lawrence Berkeley Lab., 
CA (United States). Mar 1994. 13p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-930999-10: NATO Advanced Study Institute on hot and 
dense nuclear matter, Bodrum (Turkey), 26 Sep - 9 oct 1993). Or- 
der Number DE94011341. Source: OSTI; NTIS; INIS; GPO Dep. 
In order to understand how matter 15 billion years ago in the 
form of quarks, gluons and leptons at a temperature of 2 x 1072 
°K evolved to become today’s Universe, the goal of relativistic and 
ultra-relativistic heavy ion physics is to understand the equation of 
state of nuclear, hadronic and partonic matter. This quest is of 
cross-disciplinary interest. The phase transition from partonic mat- 
ter to hadronic matter tens of micro-seconds after the beginning of 
the universe is of interest to cosmology. Fluctuations during this 
phase transition would influence nucleosynthesis and the under- 
standing of baryonic inhomogeneities in the universe. The nuclear 
matter equation of state, which describes the incompressibility of 
nuclear matter, governs neutron star stability. It determines the 
possible existence of strange quark matter stars and the dynamics 
of supernova expansion in astrophysics. The existence of collective 
nuclear phenomena in nuclear physics is also determined by the 
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nuclear equation of state. In relativistic heavy ion collisions 
collective nuclear flow has been observed and is being studied ex- 
tensively to obtain a better understanding of the incompressibility of 
nuclear matter. In high energy nuclear and particle physics, pro- 
duction and excitations of hadronic final states have been studied 
in detail and are important to an overall understanding of the equa- 
tion of state of nuclear matter at finite temperature. The possibility 
in ultra-relativistic heavy ion collisions to create and study highly 
excited hadronic and partonic degrees of freedom provides a 
unique opportunity for understanding the behavior of nuclear, 
hadronic and partonic matter. Study of the QCD vacuum, of 
particular interest in particle physics, would provide a better under- 
standing of symmetry-breaking mechanisms and the origins of the 
masses of the various quarks and particles. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 18085, 19453, 19457, 19897, 19900, 
20008, 20066, 20070, 20071, 20073, 20081, 20091, 20095, 20106, 
20111, 20113, 20123, 20124, 20127, 20128, 20129, 20130, 20131, 
20132, 20133, 20134, 20136, 20137, 20139, 20140, 20141, 20142, 
20163, 20164, 20165, 20166, 20172, 20179, 20190, 20195, 20198, 
20199, 20202, 20206, 20212, 20214, 20216, 20217, 20218, 20219 
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Refer also to citation(s) 18290, 18582, 19322, 19326, 19881, 
20092, 20238, 20240, 20241, 20242, 20456, 20556 


20221 (ANL/FPP/TM-265) Analysis of the neutron genera- 
tion from a D-Li neutron source. Gomes, |. Argonne National 
Lab., IL (United States). Feb 1994. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94010995. Source: OSTI; NTIS; INIS; GPO Dep. 

The study of the neutron generation from the D-Li reaction is an 
important issue to define the optimum combination of the interven- 
ing parameters during the design phase of a D-Li neutron source 
irradiation facility. The major players in defining the neutron yield 
from the D-Li reaction are the deuteron incident energy and the 
beam current, provided that the lithium target is thick enough to 
stop all incident deuterons. The incident deuteron energy also 
plays a role on the angular distribution of the generated neutrons, 
on the energy distribution of the generated neutrons, and on the 
maximum possible energy of the neutrons. The D-Li reaction pro- 
duces neutrons with energies ranging from eV’s to several MeV's. 
The angular distribution of these neutrons is dependent on the en- 
ergy of both, incident deuterons and generated neutrons. The 
deuterons lose energy interacting with the lithium target material in 
such a way that the energy of the deuterons inside the lithium tar- 
get varies from the incident deuteron energy to essentially zero. 
The first part of this study focuses in analyzing the neutron genera- 
tion rate from the D-Li reaction as a function of the intervening 
parameters, in defining the source term, in terms of the energy and 
angular distributions of the generated neutrons, and finally in pro- 
viding some insights of the impact of varying input parameters on 
the generation rate and correlated distributions. In the second part 
an analytical description of the Monte Carlo sampling procedure of 
the neutron from the D-Li reaction is provided with the aim at fur- 
ther Monte Carlo transport of the D-Li neutrons. 


20222 (GS}-94-11(prepr.)) Direct observation of systematic 
deviations from the Bethe stopping theory for relativistic heavy 
ions. Scheidenberger, C. (Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany)); Geissel, H.; Mikkelsen, H.H.; Nickel, 
F.; Brohm, T.; Folger, H.; Irnich, H. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Feb 1994. 13p. Order 
Number DE94769094. Source: OSTI; NTIS (US Sales Only); INIS. 

Part of the Ph.D. thesis of C. Scheidenberger. 

The SIS accelerator facilities at GSI in combination with the 
magnetic spectrometer FRS allow the direct measurement of stop- 
ping powers for relativistic heavy ions up to uranium with high 
precision for the first time. Here, we report on representative re- 
sults obtained for projectiles up to xenon in the energy range from 
(700-1000) MeV/u. Systematic deviations from the Bethe stopping- 
power theory are observed, whereas the data are in good 





agreement with theory one Mott and Bloch corrections and the 
Fermi density effect are included. (orig.) 


20223 (JAERI-M-—93-228, pp. 117-124) Fundamental physics 
with ultracold neutrons. Utsuro, Masahiko (Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor inst.). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

A novel property of the neutron with the energy below about 0.2 
peV so called ultracold neutrons showing the total reflection even 
under normal incidence and the application of the possibility of the 
neutron storage in a closed vessel are reviewed. The UCN con- 
tainer vessel named a neutron bottle has the advantages of the 
long observation time for neutrons as well as the possibility of a 
larger number of decay events of the neutrons in the bottle com- 
paring to beam type experiments for thermal and cold neutrons. 
These advantages can be applied for the studies on phenomena 
related to the fundamental physics and elementary particle physics. 
Another application of the UCN properties appears in the use of 
various mirrors for the studies in wave mechanics and neutron 
optics. The recent progress in UCN facilities and experimental de- 
vices are also described briefly. (author). 


20224 (LA-12704) MCNP: Multigroup/adjoint capabilities. 
Wagner, J.C.; Redmond, E.L. Il; Palmtag, S.P.; Hendricks, J.S. Los 
Alamos National Lab., NM (United States). Apr 1994. 119p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94010682. Source: OSTI; 
NTIS; GPO Dep. 

This report discusses various aspects related to the use and 
validity of the general purpose Monte Carlo code MCNP for multi- 
group/adjoint calculations. The increased desire to perform 
comparisons between Monte Carlo and deterministic codes, along 
with the ever-present desire to increase the efficiency of large 
MCNP calculations has produced a greater user demand for the 
multigroup/adjoint capabilities. To more fully utilize these capabili- 
ties, we review the applications of the Monte Carlo multigroup/ 
adjoint method, describe how to generate multigroup cross sections 
for MCNP with the auxiliary CRSRD code, describe how to use the 
multigroup/adjoint capability in MCNP, and provide examples and 
results indicating the effectiveness and validity of the MCNP multi- 
group/adjoint treatment. This information should assist users in 
taking advantage of the MCNP multigroup/adjoint capabilities. 


20225 (SAND-93-3957) User’s manual for SNL-SAND-II 
code. Griffin, P.J. (Sandia National Labs., Albuquerque, NM 
(United States)); Kelly, J.G.; VanDenburg, J.W. Sandia National 
Labs., Albuquerque, NM (United States). Apr 1994. 101p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94011744. Source: OSTI; 
NTIS; GPO Dep. 

Sandia National Laboratories, in the process of characterizing 
the neutron environments at its reactor facilities, has developed an 
enhanced version of W. McElroy’s original SAND-II code. The en- 
hanced input, output, and plotting interfaces make the code much 
easier to use. The basic physics and operation of the code remain 
unchanged. Important code enhancements include the interfaces to 
the latest ENDF/B-VI and IRDF-90 dosimetry-quality cross sections 
and the ability to use silicon displacement-sensitive devices as 
dosimetry sensors. 


20226 (UCRL-ID-116958) CALTRANS: A parallel, determin- 
istic, 3D neutronics code. Carson, L.; Ferguson, J.; Rogers, J. 
Lawrence Livermore National Lab., CA (United States). Apr 1994. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010667. Source: 
OSTI; NTIS; GPO Dep. 

Our efforts to parallelize the deterministic solution of the neutron 
transport equation has culminated in a new neutronics code CAL- 
TRANS, which has full 3D capability. In this article, we describe 
the layout and algorithms of CALTRANS and present performance 
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measurements of the code on a variety of platforms. Explicit imple- 
mentation of the parallel algorithms of CALTRANS using both the 
function calls of the Parallel Virtual Machine software package 
(PVM 3.2) and the Meiko CS-2 tagged message passing library 
(based on the Intel NX/2 interface) are provided in appendices. 


20227 (WSRC-TR-92-372) MCNP certification package. 
Trumble, E.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1992. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94010821. Source: OSTI; NTIS; GPO Dep. 

In response to a Department of Energy (DOE) request, Westing- 
house Savannah River Company committed to certify all computer 
codes used in critical calculations at the site. Since the Monte 
Carlo Neutron Photon Transport (MCNP) code will be used to per- 
form critical analyses involving criticality and shielding, the code 
must be certified. Certification as applied to existing computer 
codes includes the verification and validation process, placing the 
code in configuration control, and establishing user qualification 
standards and training requirements. All software intended for use 
in critical calculations must be certified. This report is intended to 
fulfill the requirements for the certification of the MCNP code, ver- 
sion 4.2, built June 11, 1992, by J.H. Hightower on the SRS 
CRAY. This report does not release MCNP for use under produc- 
tion status for any application for which a MCNP validation 
document does not exist. These validation documents will describe 
the specific range of applicability, limitations on use, results and bi- 
ases for a particular MCNP application. 


20228 (WSRC-TR-94-022) DORT certification package. 
Frost, R.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jan 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE94010818. Source: OSTI; NTIS; INIS; GPO Dep. 

The DORT code has been certified. DORT is a two-dimensional 
discrete ordinates transport theory code, that can solve neutron, 
photon, or coupled neutron/photon probiems. It is anticipated that 
DORT will be used for criticality calculations as well as for shield- 
ing and radiation fied analysis at SRS. In addition to the DORT 
module itself, 5 utility programs that are useful in certain DORT ap- 
plications have been certified. These modules are: GIP, DOS, 
GRTUNCL, BNDRYS, and RTFLUM. As defined in this work, certi- 
fication does not imply validation. These codes must be validated 
for a particular type of calculation before they can be used for criti- 
cal applications. 
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20229 (EGG-FSP-—10960) Simplified tritium permeation 
model. Longhurst, G.R. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). 17 Sep 1993. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE94010775. Source: OSTI; NTIS; INIS; GPO Dep. 

In this model | seek to provide a simplified approach to solving 
permeation problems addressed by TMAP4. | will assume that 
there are m one-dimensional segments with thickness L;, i = 1, 2, 

-+, m, joined in series with an implantation flux, J;, implanting at 
the single depth, 6, in the first segment. From material properties 
and heat transfer considerations, | calculate temperatures at each 
face of each segment, and from those temperatures | find local dif- 
fusivities and solubilities. | assume recombination coefficients K;, 
and Kro are known at the upstream and downstream faces, 
respectively, but the model will generate Baskes recombination co- 
efficient values on demand. Here | first develop the steady-state 
concentration equations and then show how trapping considera- 
tions can lead to good estimates of permeation transient times. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


20230 (BONN-AM-94-01) Explicit construction of conver- 
gent MBPT series for the ' triangle state of C2 and the H. 
ground state at large bond distance. Dietz, K. (Bonn Univ. (Ger- 
many). Physikalisches Inst.); Schmidt, C.; Warken, M.; Hess, B.A. 
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Bonn Univ. (Germany). Physikalisches Inst. Jan 1994. 19p. Order 
Number DE94769238. Source: OSTI; NTIS (US Sales Only); INIS. 

We explicitly construct convergent perturbation series for intrinsi- 
cally divergent Moeller-Plesset cases. The means to accomplish 
this goal is an explicit reduction of the size of the perturbation. This 
is achieved by means of a A-transformation and an unlinked-graph 
shift. Generic multi-reference cases are treated by single-reference 
methods after a simple and feasible transformation of the Hamilton- 
ian matrix to a basis comprising a suitable reference zero-order 
vector. This effectively solves the intruder-state problem. We 
present the 'A state of C2 and the He ground state at large bond 
distance as typical examples. (orig.) 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 19945 


6643 Collision Phenomena 


20231 (DOE/ER/13191-14) Kinetics studies following state- 
selective laser excitation: Final progress report, March 15, 
1984—July 15, 1993. Keto, J.W. Texas Univ., Austin, TX (United 
States). Dept. of Physics. Apr 1994. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-84ER13191. 
Order Number DE94010305. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this contract was the study of state-to-state, 
electronic energy transfer reactions relevant to the excited state 
chemistry observed in discharges. We studied deactivation reac- 
tions and excitation transfer in collisions of excited states of xenon 
and krypton atoms with Ar, Kr, Xe and chlorine. The reactant 
states were excited selectively in two-photon transitions using tun- 
able u.v. and v.u.v. lasers. Excited states produced by the collision 
were observed by their fluorescence. Reaction rates were mea- 
sured by observing the time dependent decay of signals from 
reactant and product channels. In addition we measured interaction 
potentials of the reactants by laser spectroscopy where the laser 
induced fluorescence or ionization is measured as a function of 
laser wavelength (excitation spectra) or by measuring fluorescence 
spectra at fixed laser frequencies with monochromators. The spec- 
tra were obtained in the form of either lineshapes or individual lines 
from rovibrational transitions of bound states. Our research then 
required several categories of experiments in order to fully under- 
stand a reaction process: 1. High resolution laser spectroscopy of 
bound molecules or lineshapes of colliding pairs is used to deter- 
mine potential curves for reactants. 2. Direct measurements of 
state-to-state reaction rates were measured by studying the time 
dependent loss of excited reactants and the time dependent forma- 
tion of products. 3. The energy selectivity of a laser can be used to 
excite reactants on an excited surface with controlled internuclear 
configurations. For free states of reactants (as exist in a gas cell) 
this has been termed laser assisted reactions, while for initially 
bound states (as chemically bound reactants or dimers formed in 
supersonic beams) the experiments have been termed photo- 
fragmentation spectroscopy. 


20232 (DOE/ER/13515-9) State-to-state dynamics of 
molecular energy transfer: Annual performance report, April 1, 
1993—March 31, 1994. Gentry, W.R. Minnesota Univ., Minneapolis, 
MN (United States). 30 Nov 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13515. 
Order Number DE94009651. Source: OSTI; NTIS; GPO Dep. 
During this budget period we have focussed our efforts toward 
completing experimental measurements of differential cross sec- 
tions for fully-resolved state-to-state angular momentum transfer in 
NO + Ar collisions, including both the electronically adiabatic and 
nonadiabatic channels represented by: NO(?P, ;2, v = 0,j = 1/2) + 
Ar — NO(?P, 2, v= 0,j’) + Ar and NO(P, j2ve= 0,j = 1/2) +Ar— 
NO(@P3/2, v = 0,j’) + Ar. We have also begun measurements of 
integral cross sections as a function of collision energy for state- 
resolved rotational excitation of the first triatomic molecule to be 
examined by this technique, in the system SO2 + He. Concurrently, 
we have also carried out collision experiments in the system SO. + 
He. These are the first crossed molecular beam experiments on 
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state-resolved rotational energy transfer of a triatomic molecule. 
State-to-state integral cross sections have been measured as a 
function of final rotational state at a fixed collision energy of 473 
cm—', and as a function of collision energy for six selected final ro- 
tational states. Initial SO2 rotational temperatures less than 3K 
were achieved with 0.3 mole-% of the molecule seeded in 20 atm 
of He. State-selective detection of the scattered products was done 
by LIF on the strong C(122)X(000) transition at 445 nm, which 
has been analyzed by Yamanouchi et al. Because of the selection 
rules and nuclear spin statistics, the ka=0 and ke=| subbands domi- 
nate the LIF spectrum. This data is currently being analyzed and 
the collision dynamics modelled theoretically for comparison. Cross 
sections for vibrational excitation in this system proved to be too 
small to measure. 


6644 Experimentally Derived information On 
Atomic and Molecular Properties 


20233 (LBL-34924) Fast beam studies of free radical pho- 
todissociation. Cyr, D.R. (Lawrence Berkeley Lab., CA (United 
States)). Lawrence Berkeley Lab., CA (United States). Nov 1993. 
459p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Grant CHE 91-08145. 
Order Number DE94011380. Source: OSTI; NTIS; INIS; GPO Dep. 

The photodissociation of free radicals is studied in order to char- 
acterize the spectroscopy and dissociation dynamics of the 
dissociative electronic states in these species. To accomplish this, 
a novel method of radical production, based on the photodetach- 
ment of the corresponding negative ion, has been combined with a 
highly complementary form of photofragment translational spec- 
troscopy. The optical spectroscopy of transitions to dissociative 
states is determined by monitoring the total photofragment yield as 
a function of dissociation photon energy. Branching ratios to 
various product channels, internal energy distributions of the frag- 
ments, bond dissociation energies, and the translational 
energy-dependent photofragment recoil angular distributions are 
then determined at selected excitation energies. A detailed picture 
of the dissociation dynamics can then be formulated, allowing 
insight concerning the interactions of potential energy surfaces in- 
volved in the dissociation. After an introduction to the concepts and 
techniques mentioned above, the experimental apparatus used in 
these experiments is described in detail. The basis and methods 
used in the treatment of data, especially in the dissociation dynam- 
ics experiments, are then put forward. 


6645 Special Atoms and Molecules 


20234 (DOE/ER/13429-8) Supersonic bare metal cluster 
beams: Technical progress report, February 1, 1993—March 31, 
1994. Smalley, R.E. Rice Univ., Houston, TX (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-85ER13429. Order Number 
DE94010790. Source: OSTI; NTIS; GPO Dep. 

This progress report describes work in the Rice group on 
fullerene research projects. Seven papers have gone out in this 
period, including two patent applications. Work includes one pubii- 
cation which describes a new method for the production of 
fullerenes using direct solar vaporization of a carbon feedstock. 
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20235 (DOE/PC/90180-T10) Numerical study of the flow of 
granular materials down an inclined plane: Quarterly report, 
October 1, 1993-February 28, 1994. Rajagopal, K.R. Pittsburgh 
Univ., PA (United States). Dept. of Mechanical Engineering. [1994]. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90180. Order Number DE94010729. Source: 
OSTI; NTIS; GPO Dep. 

In the previous report the governing equations for the flow of 
granular materials down an inclined plane, modeled by the consti- 
tutive theory proposed by Boyle and Massoudi (1990) were 





derived. These equations are solved numerically subject to the 
appropriate boundary conditions. The effect of various non- 
dimensional parameters on the volume fraction and velocity are 
presented in the form of graphs. In this report we derive the gov- 
erning equations for the flow of granular materials down an inclined 
plane using the continuum model proposed by Rajagopal and Mas- 
soudi [cf. Goodman and Cowin (1971, 1972), Rajagopal and 
Massoudi (1990)]. Here, we study the effect of the various forms of 
the materials parameters (B’s) as discussed in Case |, Il, and Ill in 
the following sections. The numerical solutions for case | and case 
ll were presented in the earlier reports and case Ill are presented 
in the form of graphs for various nondimensional parameters. Also, 
the solutions from Case |, Il, and Ill are compared to see how the 
structure of the material parameters affect the velocity, volume 
fraction and temperature fields. 


20236 (LBL-35491) Magnetic metallic multilayers. Hood, 
R.Q. Lawrence Berkeley Lab., CA (United States). Apr 1994. 106p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94011913. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Utilizing self-consistent Hartree-Fock calculations, several as- 
pects of multilayers and interfaces are explored: enhancement and 
reduction of the local magnetic moments, magnetic coupling at the 
interfaces, magnetic arrangements within each film and among 
non-neighboring films, global symmetry of the systems, frustration, 
orientation of the various moments with respect to an outside 
applied field, and magnetic-field induced transitions. Magnetoresis- 
tance of ferromagnetic-normal-metal multilayers is found by solving 
the Boltzmann equation. Results explain the giant negative magne- 
toresistance encountered in these systems when an_ initial 
antiparallel arrangement is changed into a parallel configuration by 
an external magnetic field. The calculation depends on (1) 
geometric parameters (thicknesses of layers), (2) intrinsic metal pa- 
rameters (number of conduction electrons, magnetization, and 
effective masses in layers), (3) bulk sample properties (conductivity 
relaxation times), (4) interface scattering properties (diffuse scatter- 
ing versus potential scattering at the interfaces, and (5) outer 
surface scattering properties (specular versus diffuse surface scat- 
tering). It is found that a large negative magnetoresistance requires 
considerable asymmetry in interface scattering for the two spin 
orientations. Features of the interfaces that may produce an asym- 
metrical spin-dependent scattering are studied: varying interfacial 
geometric random roughness with no lateral coherence, correlated 
(quasi-periodic) roughness, and varying chemical composition of 
the interfaces. The interplay between these aspects of the inter- 
faces may enhance or suppress the magnetoresistance, depending 
on whether it increases or decreases the asymmetry in the spin- 
dependent scattering of the conduction electrons. 


20237 (RISO-R-725(EN)) Annual progress report of the De- 
partment of Solid State Physics 1 January - 31 December 
1993. Skov Pedersen, J.; Almdal, K.; Feidenhans'l, R.; Clausen, 
K.N.; Bechgaard, K. (eds.). Risoe National Lab., Roskilde (Den- 
mark). Solid State Physics Dept. Jan 1994. 164p. Order Number 
DE94625075. Source: OSTI; NTIS; INIS. 

Research in the department is concerned with "Materials with 
Distinct Physical and Chemical Properties”. The principal activities 
of the department in the period from 1 January, to 31 December, 
1993, are presented in this Progress Report. Neutrons and X-ray 
diffraction techniques are used to study a wide variety of problems 
in condensed matter physics and include: two- and three- 
dimensional structures, magnetic ordering, heavy fermions, high T. 
superconductivity, phase transitions in model systems, precipitation 
phenomena, and nanoscale structures in various materials. The 
research in chemistry includes chemical synthesis and physico- 
chemical investigations of small molecules and polymers, with 
emphasis on polymers with new optical properties, block copoly- 
mers, surface modified polymers, and supramolecular structures. 
This report is organized in 13 categories with the following head- 
ings: Theory, Monte Carlo simulations, and methods of data 
analysis. Magnetic structures, magnetic phase transitions, and spin 
dynamics. High T. superconductivity. Structures and _ structural 
phase transitions. Inclusions and precipitates in alloys and metals. 
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Interaction of particles and photons with surfaces. Surfaces, inter- 
faces, and amorphous structures. Langmuir films. Polymers. 
Molecular science. Microemulsions and biological systems. Instru- 
ment developments. Other activities. (au) (4 tabs., 109 ills., 168 
refs.). 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 17832, 19042, 19068, 19093, 19287, 19468 


20238 (ANL/TD/CP-—81180) Nuclear data needs and sensi 
tivities for Illicit substance detection using fast-neutron 
transmission spectroscopy. Micklich, B.J.; Harper, M.K.; 
Sagalovsky, L.; Smith, D.L. Argonne National Lab., IL (United 
States). [1994]. 69. Sponsored by Federal Aviation Administration, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940507-6: International conference on nuclear data for sci- 
ence and technology, Gatlinburg, TN (United States), 9-13 May 
1994). Order Number DE94011524. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Results from analysis of fast-neutron transmission spectra in the 
interrogation of luggage for illicit substances are quite sensitive to 
the neutron total cross section data employed. Monte Carlo and 
analytical techniques are used to explore the uses for such data 
and to demonstrate the sensitivity of these results to various total 
cross sections employed in the analysis. The status of total cross 
section information required for materials commonly found in con- 
tainers having both illicit and benign substances, with particular 
attention to the matter of data uncertainties, is considered in the 
context of the available nuclear data. Deficiencies in the contempo- 
rary nuclear data base for this application are indicated and 
suggestions are offered for new measurements or evaluations. 


20239 (INIS-mf-13870, pp. 103-104) Neutron diffraction 
analysis of BaCuO. at 7 K. Diouha, M. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Jaderna a Fysikaine 
Inzenyrska); Vratislav, S.; Jirak, Z. Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BARIUM COMPOUNDS /neutron 
diffraction; CUPRATES/neutron diffraction; CUPRATES; 
MONOCRYSTALS; STRUCTURAL CHEMICAL ANALYSIS; TEM- 
PERATURE RANGE 0000-0013 K 


20240 (JAERI-M—93-228, pp. 3-7) Expectations for neutrons 
as microscopic probes. Date, M. (Osaka Univ., Toyonaka 
(Japan). Dept. of Physics). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Neutrons have been used as microscopic probes to study struc- 
tural and dynamical properties of various materials. in this paper | 
shall give a comparative study of the neutron research in the con- 
densed matter physics with other typical microscopic methods such 
as X-rays, laser optics, magnetic resonances, Moessbauer effect 
and uSR. It is emphasized that the neutron study will extensively 
be important in future beyond the condensed matter physics. 
Chemistry, biology, earth sciences, material engineerings and med- 
ical sciences will become new frontiers for neutron study. (author). 


20241 (JAERI-M-93-228, pp. 8-15) Neutrons as a probe: An 
overview. lizumi, Masashi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 
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As an introduction to the symposium a brief overview will be 
given about the features of neutrons as a probe. First it will be 
pointed out that the utilization of neutrons as a probe for investigat- 
ing the structural and dynamical properties of condensed matters is 
a benign gift eventuated from the release of atomic energy initiated 
by Enrico Fermi exactly half century ago. Features of neutrons as 
a probe are discussed in accordance with the four basic physical 
properties of neutrons as an elementary particle; (1) no electric 
charge (the interaction with matter is nuclear), (2) the mass of neu- 
tron is 1 amu, (3) spin is 1/2 and (4) neutrons have magnetic 
dipole moment. Overview will be given on the uniqueness of neu- 
trons as a probe and on the variety in the way they are used in the 
wide research area from the pure science to the industrial applica- 
tions. (author). 


20242 (JAERI-M-93-228, pp. 17-24) Prospects for neutron 
probes in the 21st century. Lander, G.H. (Commision of the Eu- 
ropean Communities, Joint Research Centre (Germany)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

in this paper | use the economic concepts of supply and demand 
to attempt to analyze the future prospects for neutron research. 
The most severe problem is one of supply of neutrons. The ques- 
tion is whether the demand will be sufficient to overcome the 
considerable political and financial problems associated with provid- 
ing the supply. A different mode of operation may be necessary in 
neutron research, especially with reactor-based sources. (author). 


20243 (JAERI-M-—93-228, pp. 29-35) Phase transitions and 
neutron scattering. Shirane, G. (Brookhaven National Lab., Up- 
ton, NY (United States)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

A review is given of recent advances in neutron scattering stud- 
ies of solid state physics. | have selected the study of a structural 
phase transition as the best example to demonstrate the power of 
neutron scattering techniques. Since energy analysis is relatively 
easy, the dynamical aspects of a transition can be elucidated by 
the neutron probe. | shall discuss in some detail current experi- 
ments on the 100 K transition in SrTiO3, the crystal which has 
been the paradigm of neutron studies of phase transitions for many 
years. This new experiment attempts to clarify the relation between 
the neutron central peak, observed in energy scans, and the two 
length scales observed in recent x-ray diffraction studies where 
only scans in momentum space are possible. (author). 


20244 


(JAERI-M-93-228, pp. 36-43) Recent development in 
magnetic neutron scattering studies. Endoh, Yasuo (Tohoku 
Univ., Sendai (Japan). Dept. of Physics). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF—2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 


search: Neutrons as microscopic probes. 
DE94748692. Source: OSTI; NTIS; INIS. 
Neutron scattering results contain many new concepts in modern 
magnetism. We review here the most recent neutron magnetic 
scattering studies from so called '214’ copper oxide lamellar mate- 
rials, because a number of important developments in magnetism 
are condensed in this novel subject. We show that neutron scatter- 


ing has played crucial role in our understanding of modern 
magnetism. (author). 


20245 (JAERI-M-93-228, pp. 44-51) Expanding the frontiers 
of neutron scattering. Taylor, Andrew (Rutherford Appleton Lab., 
Chilton (United Kingdom)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
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Mar 1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Accelerator based pulsed neutron sources have in recent years 
significantly expanded the frontiers of neutron scattering as a mi- 
croscopic probe of the condensed states of matter. This paper 
discusses why such sources have been developed, and what their 
advantages are over conventional steady state sources. Particular 
reference is made to the most advanced of the present generation 
of pulsed neutron sources, the UK pulsed spallation source ISIS. 
Scientific advantages are illustrated using recent examples of struc- 
tural and dynamical studies from the science programme at ISIS. 
The development potential of pulsed sources, both in terms of new 
instrumentation and new sources, is also discussed, with particular 
reference to the proposed European Spallation Source. (author). 


20246 (JAERI-M—93-228, pp. 63-72) Polymer research by 
neutron scattering. Richter, D. (Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Festkoerperforschung). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Polymer physics aims on an understanding of the macroscopic 
behavior of polymer systems on the basis of their molecular struc- 
ture and dynamics. For this purpose neutrons serve as a unique 
probe, allowing a simultaneous investigation of polymer structure 
and dynamics on a molecular scale. Furthermore, hydrogen deu- 
terium exchange facilitates molecular labeling and offers the 
possibility to observe selected chains or chain parts in dense sys- 
tems. Neutron small angle scattering reveals information on the 
conformation and possible aggregation of polymer chains. Data on 
linear and star like molecules are shown as examples. High resolu- 
tion neutron spin-echospectroscopy observes the molecular 
dynamics of long chain molecules. Results on the large scale mo- 
tion of chins in polymer melts are presented. finally, experiments on 
chain relaxation close to the glass transition are displayed. Three 
distinctly different relaxation processes are revealed. (author). 


20247 (JAERI-M-93-228, pp. 73-83) SANS studies of space- 
time organization of structure in polymer blends. Hashimoto, 
Takeji (Kyoto Univ. (Japan)); Jinnai, Hiroshi; Hasegawa, Hirokazu; 
Han, C.C. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258—: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 
JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Self-organization of structure in polymer blends via spinodal de- 
composition (SD) was studied over a wide spatial-scale and 
time-scale (both being covered over 4 orders of magnitude) by us- 
ing a combined time-resolved small-angle neutron scattering and 
light scattering method. The system studied was a binary critical 
fluids of deuterated polybutadiene and protorated polyisoprene hav- 
ing a narrow molecular weight distribution in a weak segregation 
limit. The scattering analyses made it possible to study space-time 
organization of various elements of the structures: (1) global struc- 
ture, (2) interfacial structure such as mean curvature of the tangled 
interface, interfacial area density, and interfacial thickness, (3) 
‘interphase’, i.e., interfacial region with characteristic thermal con- 
centration fluctuations, and (4) the local structure characterized by 
the thermal concentration fluctuations within each domain. In the 
late stage SD, the form factor from the ‘interphase’ was found to 
be time-independent, having the q-dependence of q-?-5. (author). 


20248 (JAERI-M—93-228, pp. 84-91) Neutron diffraction on 
random systems. Ohno, H. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). in Pro- 
ceedings of the fifth international symposium on advanced nuclear 





energy research: Neutrons as microscopic probes. 
Number DE94748692. Source: OSTI; NTIS; INIS. 
Investigation of the three-dimensional structures of molten salts 
and glasses are essential for systematic understanding of physical 
properties of these materials. Neutron diffraction method with iso- 
topic substitution is useful, but has limitation. Some topics on the 
structural analysis of molten salts and glasses were summarized. 
The effectiveness of the computer simulation with molecular dynam- 
ics method for these understanding was also presented. (author). 


20249 (JAERI-M-93-228, pp. 92-95) Biology with neutron 
radiation. Zaccai, Giuseppe (inst. Max von Laue-Paul Langevin, 
Grenoble (France)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258-: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Neutron diffraction, elastic and inelastic neutron scattering exper- 
iments provide important information on the structure, interactions 
and dynamics of biological molecules. This arises from the unique 
properties of the neutron and of its interaction with matter. 
Coherent and incoherent neutron scattering amplitudes and cross- 
sections are very different for H and ®H (deuterium). Deuterium 
labelling by chemical or biochemical methods and H20:2H20 ex- 
change is the basis of high resolution crystallography experiments 
to locate functionally important H-atoms in protein molecules. It is 
also very important in low resolution crystallography and small an- 
gle scattering experiments to solve large complex structures, such 
as protein-nucieic acid complexes or biological membrane systems, 
by using contrast variation techniques. The energies of neutrons 
with a wavelength of the order of 1 - 10 A are similar to thermal 
energies and inelastic neutron scattering experiments have been 
done with different energy resolutions (>~ 1 eV) to characterise 
the functional dynamics of proteins in solution and in membranes. 
(author). 


20250 (JAERI-M-93-228, pp. 97-108) Fundamental research 
with neutron interferometry. Rauch, Helmut (Atominstitut de 
Oesterreichischen Universitaeten, Vienna (Austria)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

The invention of neutron interferometry in 1974 stimulated many 
experiments related to the wave-particle dualism of quantum me- 
chanics. Widely separated coherent beams can be produced within 
a perfect crystal interforemeter which can be influenced by nuclear, 
magnetic and gravitational interaction. High order interferences 
have been observed connected with the occurrence of an interfero- 
metric spectral modeling. This effect has been demonstrated by a 
proper post-selection procedure showing a persisting action of 
plane wave components outside the wave packets. The verification 
of the 4x-symmetry of spinor wave functions and of the spin super- 
position law at a macroscopic scale and the observation of 
gravitational effects including the Sagnac effect have been widely 
debated in literature. The coupling of the neutron magnetic mo- 
ment to resonator coils permitted the coherent energy exchange 
between the neutron quantum system and the macroscopic res- 
onator. This phenomenon provided the basis for the observation of 
the magnetic Josephson effect with an energy sensitivity of 10-'° 
eV. Partial beam path detection experiments are in close connec- 
tion with the development of quantum mechanical measurement 
theory. The very high sensitivity of neutron interferometry may be 
used in future for new fundamental-, solid-state and nuclear- 
physics application. Further steps towards advanced neutron 
quantum optical methods are envisaged. (author). 


20251 (JAERI-M—93-228, pp. 133-143) Uses of reactor neu- 
trons for studying the microcomposition of materials. Jervis, 
R.E. (Toronto Univ., ON (Canada)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
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(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Reactor neutrons constitute excellents ‘probes’ for exploring and 
measuring a wide range both of minor and trace constituents in 
solids and liquids with high sensitivity because of their transparency 
in materials. Nondestructive neutron prompt-gamma_ analysis 
(PGA) utilizing either cold or thermal neutrons, such as at JRR-3M, 
is compared and contrasted to the more common (delayed) instru- 
mental neutron activation analysis (INAA) and epithermal NAA. 
Clearly PGA offers high sensitivity for selected elements: B, H, Cd 
and REE’s in suitable matrices, and is therefore, complementary to 
INAA which is not as useful for them, or for Ni, Sn, Fe, C or N. Re- 
cent INAA applications in our laboratory that demonstrate some of 
the uniqueness of neutron methods include use of epithermal neu- 
trons for small biological specimens to measure Cd, K, As, Zn and, 
multielemental INAA for environmental pollution studies. The latter 
involves large data sets of multielemental concentrations which are 
subjected to statistical multivariant factor analysis to reveal un- 
known or unsuspected quantitative relationships among groups of 
trace constituents. These patterns, or ‘factors’ are shown to be 
uniquely related to pollution sources and can be utilized to compute 
the relative source contributions at a given receptor site. (author). 


20252 (JAERI-M—93-228, pp. 145-152) Commercial applice- 
tions of neutron scattering. Hutchings, M.T. (AEA Technology, 
Harwell (United Kingdom)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF-2). In Proceedings of the fifth intemational 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The fact that industry is now willing to pay the full commercial 
cost for certain neutron scattering experiments aimed at solving its 
urgent materials - related problems is a ture testimony to the use- 
fulness of neutrons as microscopic probes. This paper gives 
examples of such use of three techniques drawn mainly from our 
experience at AEA Technology Harwell Laboratory. These are 
diffraction to measure residual stress, small angle neutron scatter- 
ing to examine hardening precipitates in ferritic steels brought 
about by irradiation, and reflectivity to study amorphous diamond 
layers deposited on silicon. In most cases it is the penetrative 
power of the neutron which proves to be its best asset for commer- 
cial industrial applicaitons. (author). 


20253 (JAERI-M-93-228, pp. 153-160) Complementary ap- 
plications of scattering by neutrons and synchrotron radiation 
X-rays. Fujii, Yasuhiko (Tokyo Univ. (Japan). Inst. for Solid State 
Physics). Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

We have demonstrated several topics on condensed matter 
physics studied with special capabilities of synchrotron radiation x- 
rays complementary to neutrons. (author). 


20254 (JAERI-M—93-228, pp. 163-170) New techniques in 
neutron scattering. Hayter, J.B. (Oak Ridge National Lab., TN 
(United States). Fusion Engineering Design Center). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

New neutron sources being planned, such as the Advanced 
Neutron Source (ANS) or the European Spallation Source (ESS), 
will provide an order of magnitude flux increase over what is avail- 
able today, but neutron scattering will still remain a signal-limited 
technique. At the same time, the development of new materials, 
such as polymer and ceramic composites or a variety of complex 
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fluids, will increasingly require neutron-based research. This paper 
will discuss some of the new techniques which will allow us to 
make better use of the available neutrons, either through improved 
instrumentation or through sample manipulation. Discussion will 
center primarily on unpolarized neutron techniques since polarized 
neutrons will be the subject of the next paper. (author). 


20255 (JAERI-M-93-228, pp. 171-178) Applications of polar- 
ized neutrons. Mezei, F. (Hahn-Meitner-institut, Berlin (Germany)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

The additional spin degree of freedom of the neutron can be 
made use of in neutron scattering work in two fundamental ways: 
(a) directly for the identification of magnetic scattering effects and 
(b) indirectly as a spectroscopic tool for modulating and analysing 
beams. Although strong magnetic scattering contributions can often 
be studied by unpolarized neutrons, a fully unambiguous separation 
of nuclear and magnetic phenomena can only be achieved by the 
additional information provided by polarized neutrons, especially if 
one of the two kinds of contributions is weak compared to the 
other. In the most general case a sample with both magnetic and 
nuclear features can be characterized by as many as 16 indepen- 
dent dynamic correlation functions instead of the single well known 
S(q, w) for non-magnetic nuclear scattering only. Polarization anal- 
ysis in principle allows one to determine all these 16 functions. The 
indirect applications of polarized neutrons are also steadily gaining 
importance. The most widely used method of this kind, the applica- 
tion of Larmor precessions for high resolution energy analysis in 
Neutron Spin Echo spectroscopy opened up a whole new domain in 
inelastic neutron scattering which was not accessible to any other 
spectroscopic method with or without neutrons before. (author). 


20256 (JAERI-M-93-228, pp. 197-202) Neutron diffraction 
study in AgCrO2. Oohara, Yasuaki (Tokyo Univ. (Japan). Inst. for 
Solid State Physics); Yoshizawa, Hideki; Mitsuda, Setsuo; Yaguchi, 
Nariyasu; Kuriyama, Hideaki; Asano, Takayuki; Mekata, Mamoru. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

The magnetic ordering of AgCrO2, a rhombohedrally stacked tri- 
angular lattice antiferromagnet with Heisenberg spin S = 3/2, has 
been studied by neutron diffraction on powder samples. The mag- 
netic phase transition temperature is determined to be 24 K. The 
magnetic peaks appear at (0.327 0.327 0) in the hexagonal units, 
showing that the magnetic structure is a modulated 120deg 
structure. The modulation is due to the competitions between the in- 
plane and out-of-plane interactions. The magnetic peaks are broad, 
indicating that these strong competitions suppress the development 
of the true long-range order in AgCrO2 below 24 K. (author). 


20257 (JAERI-M-93-228, pp. 203-207) Crystal field splitting 
in CeAs and CeP under high pressure. Oohara, Yasuaki (Tokyo 
Univ. (Japan). Inst. for Solid State Physics); Okayama, Yasushi; 
Takahashi, Hiroki. Japan Atomic Energy Research inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258-: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The crystal field splitting in CeAs and CeP under high pressure 
has been measured by inelastic scattering. In CeAs, the crystal 
field splitting, A7®, between the quartet Tg and the doublet I7, is 
almost constant (+13 meV) up to 2.0 GPa, suggesting the doublet 
T7 remains in the ground state. However, A7® decreases drasticaly 
at 2.5 GPa, where the antiferromagnetic moment decreases ex- 
tremly. The same tendency is observed in CeP. (author). 
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20258 (JAERI-M-93-228, pp. 208-212) Lattice instability of 
high-Tc oxide superconductors studied by inelastic neutron 
scattering. Arai, M. (Kobe Univ. (Japan). Dept. of Physics); Ya- 
mada, K.; Hosoya, S.; Hannon, A.C.; Hidaka, Y.; Taylor, A.D.; 
Endoh, Y. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258-: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 
JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Measurements of S(Q,E) over a wide range of Q-E space were 
performed on superconducting La, 5Sro.4sCuO, and YBazCu307 
using a high energy-resolution neutron chopper spectrometer MARI 
installed at the Rutherford Appleton Laboratory in UK. Fine 
structures in their phonon density of states as well as the Q- 
dependences of excitation were well revealed. The Q-dependence 
of S(Q,E) is very susceptive to a local structural change on going 
into superconducting state and showed an anomalous behaviour at 
T = Te similar to a critical phenomena. In order to understand the 
physical meaning of the observation, we have developed a new 
data analysis scheme to obtain Dynamical Pair Correlation Func- 
tion (DPCF) by taking Fourier transformation of S(Q,E) in some 
energy band. From the DPCF we found below Te a <110> buck- 
ling motion of the pyramid structure and the shortening of the 
distance between the apical oxygen and the copper atom in the 
plane. (author). 


20259 (JAERI-M-93-228, pp. 213-219) Structural phase 
transitions of NaV,0,; and SrV,0,,. Kanke, Yasushi (National 
Inst. for Research in Inorganic Materials, Tsukuba, Ibaraki (Japan)); 
Izumi, Fujio; Kato, Katsuo; Morii, Yukio; Funahashi, Satoru; Akiba, 
Etsuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

Crystal structures of NaV,gO,;, at several temperatures were 
studied by either Rietveld analyses of both neutron and X-ray pow- 
der diffraction data, or an analysis of X-ray single crystal diffraction 
data. At 200 K, NaV—O,; loses the center of symmetry, and its 
space group changes from P63/mmce to P6smc. Consequently, V(2) 
splits into two sites. At 30 K, NaV,gO,, was transformed from the 
hexagonal form to the orthorhombic one (Cmc2,), and V(1) splits 
into two sites. These results indicate that magnetic phase transi- 
tions of NaVgO,;, at 245 K and 64.2 K are accompanied by 
structural phase transitions. On the other hand, no structural phase 
transition was detected in SrV,O,,. (author). 


20260 (JAERI-M-93-228, pp. 220-225) Neutron scattering 
study of heisenberg-like spin glass NixMn,_,TiO3. Kawano, 
Hazuki (Tokyo Univ. (Japan). Inst. for Solid State Physics); 
Yoshizawa, Hideki; Ito, Atsuko. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international 
symposium on advanced nuclear energy research, Mito (Japan), 
10-12 Mar 1993; JAERI-CONF-—2). In Proceedings of the fifth inter- 
national symposium on advanced nuclear energy research: 


Neutrons as microscopic probes. 1101p. Order Number 


DE94748692. Source: OSTI; NTIS; INIS. 

A mixed compound Ni,Mn,_,TiO3 with two competitions of ex- 
change interactions and of weak anisotropies was studied by 
neutron scattering experiments, and its x-T phase diagram was 
established. In addition to the spin-glass (SG) and re-entrant spin- 
glass (RSG) behaviors, two types of a spin axis rotation were 
observed. One is a spin axis rotation due to the competition of 
anisotropies, the other is a new type of the spin axis rotation in 
which spins rotate from the spin easy axis against the anisotropy. 
We interpret that the latter rotation occurs by the competition of the 
subtle energy balance between the exchange frustration, the 
single-ion anisotropy and the dipole interaction. From the magneti- 
zation measurement, we find that a weak single-ion anisotropy 
causes the successive SG transitions in the NixMn,_,TiO3 system. 
By the profile analysis of quasi-elastic scattering, we find that there 





appears the diffuse scattering which cannot be explained by single 
Lorentzian below the lower SG transition temperature. (author). 


20261 (JAERI-M-93-228, pp. 226-233) Spin dynamics of 
concentrated metallic spin glasses. Motoya, Kiyoichiro (Saitama 
Univ., Urawa (Japan). Dept. of Physics); Kubota, Satoshi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Neutron scattering experiments have been made on two kinds 
of reentrant spin-glass alloys, Fegs(Nio.se6sMno.134)35 and 
Cu2(Mno.70Tio.30)Al. The former can be classified as an itinerant 
electron magnet. The latter is a typical member of localized 
moment magnets. For both systems, magnetic diffuse scattering in- 
tensity increases as the system is cooled toward the spin-glass 
freezing temperature even in the ferromagnetic phase. However, 
the magnetic correlation length in the Fegs(Nio.s6es6Mno.134)35_ is 
considerably larger than that in the Cus(Mno.7oTip.30)Al. In the 
Fegs(Nio.sesMno.134)35, Spin-wave excitations have been observed 
in the spin-glass phase as well as in the ferromagnetic phase. 
Spin-wave stiffness constant does not change appreciably at the 
spin-glass freezing temperature. (author). 


20262 (JAERI-M-93-228, pp. 234-239) On the 100 magnetic 
diffuse peak in +-Fe precipitates in Cu. Tsunoda, Yorihiko (Osaka 
Univ., Toyonaka (Japan). Faculty of Science); Nicklow, R.M. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

The 100 magnetic diffuse peak of +-Fe precipitates in Cu is 
carefully reexamined by neutron diffraction. Distribution of the dif- 
fuse peak intensity extends along the [010] direction. We propose 
a new magnetic structure of +-Fe with the c-axis spin component 
which is compatible with the double-Q spin structure and periodic 
lattice distortion on the c-plane previously reported. (author). 


20263 (JAERI-M-93-228, pp. 240-247) Site  pref- 
erence, superconductivity and magnetism in 
Pb2Sr2Y1_Cax(Cu;_yMy)30,(M = Fe, Co, Ni, Zn, Ga). Koike, 
Yoji (Tohoku Univ., Sendai (Japan). Faculty of Engineering); Kaiwa, 
Masahiro; Kajitani, Tsuyoshi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Site preference of the partially substituted 3d meta! M and super- 
conducting and magnetic properties have been investigated for 
Pb2Sr2Y;_,Cax(Cu;_yMy)3Og (M = Fe, Co, Ni, Zn, Ga). It has 
been found from powder neutron diffraction that Fe atoms occupy 
the Cu(1) site in the oxygen-free Cu layer, while Co, Ni, Zn and Ga 
atoms occupy the Cu(2) site in the CuO. layer. The Cu(1)-site sub- 
stitution shows a little effect on the superconductivity. The remains 
antiferromagnetic correlation between Cu** spins in the Cu(2) site 
in the normal state even for the high-T. samples of x = 0.5 with T, 
~ 80 K. (author). 


20264 (JAERI-M-93-228, pp. 248-253) Crystal structures of 
new cuprates containing CO, analyzed by the Rietveld method 
of neutron powder diffraction. Miyazaki, Y. (Tohoku Univ., 
Sendai (Japan). Inst. for Materials Research); Yamane, H.; Kajitani, 
T.; Hiraga, K.; Hirai, T.; Morii, Y.; Funahashi, S. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258—: 
5. international symposium on advanced nuclear energy research, 
Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of 
the fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 
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New compounds containing CO3 groups, 
SrgCuO2(COs), (Co.4CUo ¢)Sto(Yo.a6Sro.14)Cu207 and 
(Co.35CUp .65)Sr2(Yo.73C@0.27)2Cu209, were prepared as stable 
phases at 1273-1303 K in a flowing gas of O2-CO2. The crystal 
structures of these compounds were refined by means of the Ri- 
etveld analysis for neutron powder diffraction data collected using a 
high resolution powder diffractometer (HRPD) in the JRR-3M reac- 
tor hall of the Japan Atomic Energy Research Institute (JAERI). 
Positions of CO, groups were satisfactorily determined. The dis- 
tances of C-O bonds in the CO3 groups were around 1.3A and the 
O-C-O angles were almost equal to the ideal bond angle of 
120deg. (author). 


20265 (JAERI-M—93-228, pp. 254-259) Polarization analysis 
on two-dimensional antiferromagnet ErFe20,_;. Kito, Hijiri 
(Aoyama Gakuin Univ., Tokyo (Japan). Dept. of Physics); Akimitsu, 
Jun; Siratori, Kiiti; Nishi, Masakazu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-—2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

In order to separate the nuclear and magnetic components of 
the quasi two-dimensional short range order in the non- 
stoichiometric ErFe20,_,5, the polarization analysis on the single 
crystal was performed. Our main experimental results are: (1) we 
observed the broad nuclear Bragg peaks (1/3, 1/3, ~6), (1/3, 1/3, 
12), (2/3, 2/3, ~4) and (2/3, 2/3, +13) at room temperature. (2) 
magnetic Bragg lines were observed at 150K, accompanying the 
developing broad nuclear Bragg peaks. (3) a modulated structure 
on the magnetic Bragg line was observed at 10 K, indicating that 
the two-dimensional Bragg line gradually develops to the 
three-dimensional Bragg point. This modulated structure can be in- 
terpreted as the magnetic interaction between adjacent Fe203 
layers (W-layers). (author). 


20266 (JAERI-M-93-228, pp. 261-268) Crystal structure and 
superconductivity of LnBazCu,O,(Ln = Ho, Er, Y, Dy and Gd) 
superconductors. !shigaki, Toru (Muroran Inst. of Tech., Hokkaido 
(Japan)); Mori, Kazuya; Kawaguchi, Yasuhiro; Hamaguchi, 
Yoshikazu; Katano, Susumu; Funahashi, Satoru. Japan Atomic En- 
ergy Research inst., Tokyo (Japan). Nov 1993. (CONF-9303258—: 
5. international symposium on advanced nuclear energy research, 
Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Proceedings of 
the fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Bulk Superconductors of LnBazCu,O, (Ln =Er, Ho, Y, Dy and 
Gd) which share the 124 structure of YBa2Cu,Og were synthe- 
sized by using hot isostatic pressing (HIP) treatment. The crystal 
structure at room temperature was refined from the neutron and X- 
ray powder diffraction data by Rietveld analysis. T, of our samples 
are showed monotonous decreasing from highest 84.1 K (Ln = Er) 
to 77.3 K (Ln = Gd) following the ionic radius. Madelung energy 
calculation from refined structural parameters show the hole con- 
centration on CuOz plane. These results show that the substitution 
of lanthanoide elements to Y site of YBazCu4Og induce ‘chemical 
pressure’ effect. (author). 


20267 (JAERI-M-$3-228, pp. 269-276) Neutron scattering 
study on the spin dynamics of the two dimensional square lat- 
tice antiferromagnet, La2NiO,. Nakajima, Kenji (Tohoku Univ., 
Sendai (Japan). Dept. of Physics); Yamada, Kazuyoshi; Hosoya, 
Syoichi; Endoh, Yasuo; Omata, Tomoya; Arai, Masatoshi; Taylor, A. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-—: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
in Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

The spin dynamics of an S = 1, two dimensional (2D) square lat- 
tice antiferromagnet, LazNiO, was studied by neutron scattering 
experiments in wide energy (E < 124meV) and temperature (10 K 
< T < 600 K) ranges. Below Neel temperature (Ty), the spin wave 
excitations of LapNiO, are well described by a classical spin wave 
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theory. The nearest-neighbor-exchange coupling constant, the in- 
plane and the out-of-plane anisotropy constants at 10 K were 
determined to be 28.7+0.7 meV, 0.10+0.02 meV and 1.26+0.12 
meV, respectively. Above Ty, the 2D spin fluctuation was observed 
over 600 K. The critical slowing down behavior of the fluctuation 
was observed in the enhancement of the low energy component 
toward Ty. On the other hand, the high energy component is 
hardly affected by the three dimensional magnetic transition and 
still exists even at Ty as observed in LapCuO,. The spin correla- 
tion length and the static structure factor at the 2D zone center 
were measured and compared with theoretical calculations for 2D 
Heisenberg antiferromagnets. (author). 


20268 (JAERI-M—93-228, pp. 277-283) Polarized neutron 
scattering study of 6-Mn. Shiga, Masayuki (Kyoto Univ. (Japan). 
Faculty of Engineering); Nakamura, Hiroyuki; Nishi, Masakazu; 
Kakurai, Kazuhisa. Japan Atomic Energy Research inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

It has been considered that 6-Mn is a Pauli paramagnet without 
any magnetically ordered state down to 0 K. However, there is 
much experimental evidence implying the existence of giant spin 
fluctuations. In this study, we report the results of polarized neutron 
scattering experiments on a polycrystalline 6-Mn sample performed 
using a triple-axis spectrometer attached to JRR-3 of JAERI. Mea- 
surements were done at room temperature and at 7 K in a 
constant energy scan mode with AE = 0 and 10 meV. In order to 
know the energy spectrum of spin fluctuations, the constant Q 
scans were carried out at Q = 1.6A—' and 2.2A—". In the constant 
E mode, a large scattering centered at Q = 1.5 A—' was observed 
at 290 K, indicating the existence of strong spin fluctuations with 
antiferromagnetic correlations. This scattering was also observed 
even at 7 K although the intensity is a little smaller. A constant Q 
scan with Q = 1.6 A-' was performed at both the temperatures. 
The energy spectrum at 290 K is symmetric but, at 7 K, the scat- 
tering is observed only on the energy loss side. The maximum 
scattering was observed at AE = 10 meV. These observations indi- 
cate that large zero-point spin fluctuations with antiferromagnetic 
correlation exist at the ground state. (author). 


20269 (JAERI-M-93-228, pp. 284-291) Neutron diffraction 
study and magnetic properties of La2NiQ,,,. Yamada, 
Nobuyoshi (University of Electro-Communications, Chofu, Tokyo 
(Japan)); Takada, Naoki; Funahashi, Satoru; Kohn, Kay. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

We reported the dependence of the magnetic properties of 
LagNiO,,, (x = 0.05 and 0.1) on the amount of the excess oxygen 
in the temperature range below 60 K. Weak ferromagnetic moment 
having spin glass like features was observed in the both com- 
pounds. LasNiO,;. showed the shifted magnetization curve. 
These magnetic features were explained with the two-phase 
model: that is, there are two magnetic regions (the one phase is of 
nearly stoichiometric LazNiO, which has the weak ferromagnetic 
moment, and the other is of antiferromagnetic LagNiO4,, with ex- 
cess oxygen). They interact with each other in the boundary 
region. The neutron diffraction patterns of both specimens were re- 
fined using Rietveld analysis with two-phase model (F4/ 
mmm-+Pccn, at 15 K, and F4/mmm+Bmab, at 293 K.). (author). 


20270 (JAERI-M-93-228, pp. 292-299) Neutron scattering 
experiments on antiferromagnetic ABX; systems: Study of the 
Haldane conjecture. Kakurai, Kazuhisa (Tokyo Univ. (Japan). Inst. 
for Solid State Physics); Inami, Toshiya; Nakajima, Kenji; Itoh, 
Shinichi; Tanaka, Hidekazu; Enderle, Mechthild; Clausen, K.N.; 
Steiner, M. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1993. (CONF-9303258-: 5. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 10-12 Mar 1993; 
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JAERI-CONF-2). In Proceedings of the fifth international sympo- 
sium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

In this contribution we would like to present the results of de- 
tailed and comprehensive studies by means of neutron scattering 
in numerous antiferromagnetic, quasi one-dimensional ABX3 sys- 
tems with different spin values. These results support the Haldane 
conjecture and indicate furthermore the influence of the quantum 
effects even in the three dimensionally ordered systems. (author). 


20271 (JAERI-M-—93-228, pp. 300-306) Crystal structure re- 
finement of alloys and hydrides of Zn(Mn,_,Mx)2 with M = V, 
Fe, Co, Ni and Al. Akiba, Etsuo (National Inst. of Materials and 
Chemical Research, Tsukuba, Ibaraki (Japan)); Hayakawa, Hiroshi; 
Fujitani, Shin; Yonezu, Ikuo; Fruchart, D.; Souberyroux, J.L.; Pon- 
tonnier, L.; Miraglia, S. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258-—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The crystal structures of potential hydrogen absorbing alloys of 
Zr(Mn,_,Mx)o (M = V, Fe, Co, Ni and Al, x = 0.2) and their deu- 
terides have been investigated by powder neutron diffraction. The 
neutron diffraction data were obtained using the DN5 diffractometer 
at the SILOE reactor at the Centre d’Etudes Nucleaires de Greno- 
ble (A = 2.50 A or 1.42 A). The structures of all the alloys are 
refined to be the C14-type Laves phase (Space group: P63/mmc). 
All the alloys contain the n-carbide type oxide, Zr3(Mn;_,)30, in 1 
- 8% as the second phase. All the M atoms randomly occupy two 
Mn sites (2a and 6h). Deuterium occupied three or four interstitial 
sites which are composed by two Zr atoms and two Mn/M atoms. 
Differences in crystal structure with the kinds of M atoms have not 
been observed. (author). 


20272 (JAERI-M—93-228, pp. 314-318) Neutron scattering 
study of UX, (X = Ga, Ge). Kuroiwa, Yutaka (Tohoku Univ., 
Sendai (Japan). Dept. of Physics); Kohgi, Masahumi; Osakabe, 
Toyotaka; Sato, Noriaki; Onuki, Yoshichika. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-—2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

Neutron scattering experiments were performed on UGap2 and 
UGez. For UGaz, spin wave excitations were observed. The excita- 
tion energy is nearly constant with the value of about 8 meV in the 
(0,0,1) plane and shows the dispersion of about 4 meV along 
[0,0,1] direction. No clear crystal field excitation was detected for 
both compounds for energy transfer below 500 meV (UGa2) and 
200 meV (UGez). (author). 


20273 (JAERI-M-93-228, pp. 320-325) Soft modes and 
phase transition at 74K in Rb2ZnCl,. Mashiyama, Hiroyuki (Yam- 
aguchi Univ. (Japan). Faculty of Science); Sugimoto, Kousirou; 
Oohara, Yasuaki; Yoshizawa, Hideki. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

The orthorhombic to monoclinic transition at Tm = 73.5K in 
Rb2ZnCl, is investigated by means of neutron scattering at JRR- 
3M. The superlattice reflections observed below Tm increases as 
(Tm - T)®* with 6 = 0.38. The dispersion relations of low energy 
are determined both above and below Tm. The softening of phonon 
frequency is observed around the Brillouin zone-boundary. The 
square of the energy transfer of the soft phonon obeys a linear re- 
lation on temperature. (author). 


20274 (JAERI-M-93-228, pp. 327-334) Magnetic ordering in 
delatossite-type rhombohedral antiferromagnets. Mekata, 





Mamoru (Fukui Univ. (Japan). Faculty of Engineering); Ajiro, Yoshi- 
tami; Yaguchi, Nariyasu; Kuriyama, Hideaki; Asano, Takayuki; 
Kadowaki, Hiroaki; Oohara, Yasuaki; Mitsuda, Setsuo; Yoshizawa, 
Hideki. Japan Atomic Energy Research inst., Tokyo (Japan). Nov 
1993. (CONF-9303258—: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

Magnetic ordering processes in CuCrO2z, AgCrO2, CuFeO2 and 
CuNdO, with the delafossite-type structure were studied by powder 
neutron diffraction. Owing to the frustration among moments on the 
rhombohedral lattice, each compound exhibits a characteristic or- 
dring. The magnetic structures of CuCrO2 and AgCrO2 below 25 K 
and 24 K are helical in the c-plane with Q = 0.333 and Q = 0.327, 
respectively. The observed Q distribution is attributed to the almost 
degenerate excited states with Q near 0.327. CuFeO> exhibits a 
successive transition at 16 K and 11 K. The moments on 1/5 sites 
remain disor-dered in the intermediate temperature phase. The de- 
termined magnetic structures are successfully interpreted in terms 
of a classical Ising spin model. No long range ordering was ob- 
served down to 2 K in CuNdO,. (author). 


20275 (JAERI-M—93-228, pp. 335-342) Universality classes 
of magnetic phase transitions in the stacked triangular lattice 
antiferromagnets, CsMnBr, and CsMnil3. Ajiro, Yoshitami (Fukui 
Univ. (Japan). Faculty of Engineering); Kadowaki, Hiroaki. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Our recent results of the neutron scattering study on new univer- 
sality classes of magnetic phase transitions in the stacked 
triangular lattice antiferromagnets, CsMnBrs and CsMniz are sum- 
marized. For CsMnBrs with XY spin symmetry a new phase 
transition characterized by the novel critical exponents 6 = 0.25(1), 
+ = 1.10(5) and v = 0.57(3) was found in good agreement with the 
prediction for Z2xS; or O(2) symmetry order parameter, giving an 
experimental evidence for the existence of a new universality class 
linked to chiral symmetry. A comparative study on an isomorphic 
compound CsMnl3 with Ising spin symmetry has revealed that the 
exponents, 6; = 0.32(1) and Sperpendicular = 0.35(1) for the or- 
derings of the parallel and perpendicular spin components to the 
c-axis definitely differ from that for CsMnBrz and much closer to 
theoretical 6 = 0.345 for the XY symmetry of the order parameter 
despite the fact the spin has an Ising symmetry. However, the ex- 
ponents, -y,; = 1.27(7), v,;; = 0.59(8) and perpendicular 1.04(3), 
v;— = 0.56(2) do not show a meaningful difference from those of 
CsMnBrs within the experimental errors and are not consistent with 
the expected XY universality. (author). 


20276 (JAERI-M-93-228, pp. 343-346) Magnetic structure of 
Fe, /;3NbS2. Suzuki, T. (Tsukuba Univ., Ibaraki (Japan). Inst. of 
Physics); Ikeda, S.; Richardson, J.W.; Yamaguchi, Y. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

Intercalated compound of Fe, ;3NbS2 is known as an antiferro- 
magnet with Ty, around 50 K. In the present study the crystal and 
magnetic structure of re-examined using neutron diffraction. 
Though crystal structure is almost the same as the previous report, 
the magnetic is found to take another type of ordering compared 
with that of the previous report. Temperature dependence of the 
magnetization of Fe atom reveals the Ising character of this spin 
system. (author). 


20277 (JAERI-M—93-228, pp. 347-354) Synthesis, structure 
and electrical properties of the thallium ruthenate pyrochliores. 
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Kanno, Ryoji (Kobe Univ. (Japan). Faculty of Science); Haung, Jin- 
fan; Sleight, A.W. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258-—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

The thallium ruthenate pyrochlores, TlpRu2O7_;, were synthe- 
sized and their structures were determined by neutron diffraction 
measurements. The low-temperature (LT) and high-temperature 
(HT) phases were obtained at reaction temperatures of 500 and 
900degC, respectively. Neutron diffraction measurements indicated 
the compositions of TlpRu2O7 and TlpRu2O¢.7; for the HT phase 
and the LT phase, respectively. Electrical resistivity measurements 
showed metallic property for the HT phase and semiconducting 
property for the LT phase. The relationship between the electrical 
properties and the structural changes is discussed. (author). 


20278 (JAERI-M-93-228, pp. 355-360) Neutron scattering 
studies of Fe/Cr multilayers. Yasuda, Hideki (Tohoku Univ., 
Sendai (Japan). Dept. of Physics); Takeda, Masayasu; Endoh, Ya- 
suo; Yamada, Kazuyoshi; Watanabe, Tsukasa; Kamijo, Atsushi; 
Mizuki, Junichiro. Japan Atomic Energy Research inst., Tokyo 
(Japan). Nov 1998. (CONF-9303258—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

We have performed the off specular neutron scattering measure- 
ment in order to elucidate the relation between a_ giant 
magnetoresistance effect and the magnetic disorder at the inter- 
faces. Intense off specular diffuse scattering indicating the 
magnetic disorder at the interfaces was clearly observed, which 
may cause a giant magnetoresistance effect. (author). 


20279 (JAERI-M—93-228, pp. 361-365) Cu ion disordering in 
high ionic conductor Rb,Cu,¢hCl,3. Kawaji, Hitoshi (Tokyo Inst. 
of Tech. (Japan). Research Lab. of Engineering Materials); Atake, 
Tooru; Kanno, Ryoji; Izumi, Fujio; Yamamoto, Osamu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

The properties of a high ionic conductor Rb4Cuy¢l7,,Cly3_, were 
studied by neutron and X-ray diffraction, and heat capacity mea- 
surements. The structure parameters of Rb4gCuj¢6l72Clio.g were 
obtained by the Rietveld analysis of TOF neutron diffraction data 
between 50 and 300 K, which showed gradual excitation of migra- 
tion of Cu ions from Cu(3) site into Cu(2) site with increasing 
temperature from about 100 K to room temperature. The heat ca- 
pacity was measured between 10 and 300 K using a high precision 
adiabatic calorimeter. An abnormal increase was observed in the 
heat capacity curve above about 100 K. The excess heat capacity 
showed a broad anomaly with a maximum at about 190 K. The 
measurements were also made of Rb,Cu,¢l7Cl,3, which showed 
slight different properties from Rb4Cuy¢l7 2Clyo.g. (author). 


20280 (JAERI-M—93-228, pp. 366-370) Determination of 
paramagnetic x(q,w) for a metallic antiferromagnet Mn3Pt by 
TOF method. Todate, Yoshiei (Ochanomizu Univ., Tokyo (Japan). 
Dept. of Physics); Tajima, Keisuke; Yazaki, Akira; Tomiyoshi, 
Shoichi; Ikeda, Hironobu. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Neutron paramagnetic scattering from a single crystal MngPt 
which is a Cu3Au type metallic antiferromagnet has been observed 
by a time-of-flight inelastic spectrometer MAX. Intensity maps along 
the [100] direction at T = 1.01T, and along [010] at T = 1.01, 1.1, 
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1.2 and 1.5Ty have been obtained by correcting the instrumental 
resolution. The results are analyzed by assuming a double 
Lorentzian form for the scattering function and inverse correlation 
length «(T), wave vector dependent susceptibility x(q,T) and spec- 
tral width T4(T) are deduced. (author). 


20281 (JAERI-M-93-228, pp. 371-378) Maximum Entropy 
Method for neutron powder diffraction data. Sakata, Makoto 
(Nagoya Univ. (Japan). Faculty of Engineering); Uno, Tatsuya; 
Takata, Masaki; Takagi, Masahiro; Kumazawa, Shintaro; Howard, 
C.J. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

The Maximum Entropy Method (MEM) is powerful method to re- 
store the accurate electron density distribution from X-ray diffraction 
data. It deals with electron density which is always positive. In or- 
der to analyze neutron diffraction data by the MEM, it is necessary 
to overcome the difficulty of negative scattering length of some 
atoms, such as Ti, Mn. In this work, a new approach to solving the 
negative scattering problem is described. It is based on nuclear 
densities rather than densities of scattering length, because the nu- 
clear densities are always positive. The new method is successfully 
applied to analyze the neutron powder data from two polymorphs of 
TiOo, i.e. rutile and anatase. The procedure, like its X-ray counter- 
part, requires no structural model. The nuclear densities of rutile 
obtained by the present method is compared with the electron den- 
sity distribution previously obtained by the MEM analysis. In 
contrast to the electron density distribution, nuclear densities show 
completely no density between Ti and O nuclei. It is also revealed 
that both Ti and O nuclear densities are confined within a very lim- 
ited space. The present analysis provide a good demonstration of 
complementary nature of neutron and X-ray diffraction. (author). 


20282 (JAERI-M-93-228, pp. 379-382) Phase effect in 3-fold 


and 6-foid potentials of CH, group on Q-dependence in neu- 
tron scattering. Ozaki, Y. (Nagoya Inst. of Tech. (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 


energy research: Neutrons as microscopic probes. 
Number DE94748692. Source: OSTI; NTIS; INIS. 

The hindered rotational states are studied for the methyl group in 
potentials with 3-fold and 6-fold symmetries. The localized rotors 
are used as orientational bases. The intensities of inelastic neutron 
scattering are calculated as a function of Q. Because of the corre- 
lation between proton spins and rotational motion, Q-dependence 
of the peak A->A’ is strongly influenced by the phase in two sym- 
metries of potentials. (author). 


20283 (JAERI-M—93-228, pp. 383-390) Anharmonic thermal 
vibrations of be metal found in the MEM nuclear density map. 
Takata, Masaki (Nagoya Univ. (Japan). Faculty of Engineering); 
Sakata, Makoto; Larsen, F.K.; Kumazawa, Shintaro; Iversen, B.B. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DES94748692. Source: OSTI; NTIS; INIS. 

A direct observation of the thermal vibrations of Be metal was 
performed by the Maximum Entropy Method (MEM) using neutron 
single crystal data. In the previous study, the existence of the small 
but significant cubic anharmonicity of Be has been found by the 
conventional least squares refinement of the observed structure 
factors [Larsen, Lehmann and Merisalo (1980) Acta Cryst. A36, 
159-163]. In the present study, the same data were used for the 
MEM analysis which are comprised of 48 reflections up to sin@/\ = 
1.41A—" in order to obtain the high resolution nuclear density of Be 
without using any thermal vibrational model. It was directly visible 
in the MEM map that not only the cubic terms but also quartic an- 
harmonicities exist in the thermal vibrations of Be nuclei. In order 
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to evaluate thermal parameters of Be including anharmonic terms 
quantitatively, the least squares refinement of the effective one- 
particle potential (OPP) parameters up to quartic term was carried 
out by using the MEM nuclear densities around atomic sites as the 
data set to be fitted. It was found that the present treatment has a 
great advantage to decide the most appropriate model of OPP by 
visually comparing the model with MEM density map. As a result of 
the least squares refinement, the anharmonic thermal parameters 
are obtained as ag3 = -0.340(5)[eV/A®], agp = 0, Boo = 9.89(1)[eV/ 
A*] and +99 = 0. No other anharmonic term was significant. (au- 
thor). 
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20284 (INIS-mf-13853, pp. T-9) Characterization of silicon 
dioxide films deposited at low pressure and temperature in a 
helicon diffusion reactor. Charlies, C. (CNRS, Inst. des Materiaux 
de Nantes, Nantes (France)); Goullet, A.; Turban, G.; Cardinaud, 
C.; Giruolt-Matlakowski, G.; Boswell, R.W. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA ARC SPRAYING/diffusion coat- 
ing; SILICON/surface coating; SILICON/thin films; EXPERIMENTAL 
DATA; LOW PRESSURE; OPTICAL PROPERTIES; RF SYSTEMS; 
SILICON; STOICHIOMETRY; TEMPERATURE DEPENDENCE 


20285 (INIS-mf-13853, pp. T-18) Transport of a neutral 
species through a high density plasma. Higgins, B.D. (Aus- 
tralian National Univ., Canberra, ACT (Australia). Plasma Research 
Lab.); Porteous, R.K.; Boswell, R.W. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177-: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/chemical vapor deposition; THIN 
FILMS/neutral-particle transport; EXPERIMENTAL DATA; HIGH- 
FREQUENCY DISCHARGES; IONIZATION; PLASMA; PLASMA 
DENSITY; PLASMA SIMULATION 


20286 (INIS-mf-13853, pp. T-20) Inductive plasma for etch- 
ing. Keller, J.H. (IBM E. Fischkill Facility, Hopewell Jct, NY (United 
States)). Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. OXIDES/etching; PLASMA PRODUC- 
TION/rf systems; COLLISIONS; EXPERIMENTAL DATA; ION 
DENSITY; OXIDES; ETCHING 


20287 (INIS-mf-13853, pp. P-I-3) Study of the mechanism 
of wool surface modification by oxygen plasma. Dai, X.J. (Aus- 
tralian National Univ., Canberra, ACT (Australia). Plasma Research 
Lab.); Hamberger, S.M.; Perry, A.; Blachwell, B.D.; Wach, J. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 





confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/neutral-current interactions; 
SURFACE TREATMENTS/plasma; EXPERIMENTAL DATA; ION- 
IZATION; LANGMUIR PROBE; NEUTRAL PARTICLES; OXYGEN; 
PLASMA; PLASMA DENSITY; PRESSURE DEPENDENCE; RE- 
ACTION KINETICS; SPECTROSCOPY; WOOL 


20288 (INIS-mf—13853, pp. P-I-5) Etching and deposition in 
the helicon reactor with SiCi,. Jarnyk, M. (Australian National 
Univ., Canberra, ACT (Australia). Plasma Research Lab.); 
Williams, J.; Boswell, R.; Orrmann-Rossiter, K. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GALLIUM ARSENIDES/thin _ films; 
PLASMAvetching; EXPERIMENTAL DATA; PLASMA; ETCHING; 
SILICON CHLORIDES; STRUCTURAL CHEMICAL ANALYSIS; 
SURFACE COATING; THERMONUCLEAR DEVICES 


20289 (INIS-mf—13853, pp. P-Il-1) A Monte Carlo model of 
boron diffusion in an argon plasma. Abbott, P. (Sydney Univ., 
NSW (Australia). Dept. of Plasma Physics); James, B.W. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1993. 80p. (CONF-9307177—: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 


Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. BORON IONS/diffusion; DIFFU- 
SION/monte carlo method; DIFFUSION; ELASTIC SCATTERING; 
EXPERIMENTAL DATA; IONIZATION; PLASMA WAVES; RF SYS- 
TEMS; THIN FILMS 


20290 (INIS-mf—13853, pp. P-Il-12) Consumable electrode 
phenomena in a welding arc plasma. Zhu, P. (Sydney Univ., 
NSW (Australia). School of Electrical Engineering); Rados, M.; 
Simpson, S.W. Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1998. 80p. Sponsored by 
Australian Research Council, Canberra, ACT (Australia). (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ANODES/melting; PLASMA ARC 
WELDING/anodes; ANODES; MELTING; COMPARATIVE EVALUA- 
TIONS; EXPERIMENTAL DATA; INTERFACES; MATHEMATICAL 
MODELS; PINCH EFFECT; THEORETICAL DATA 
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Refer also to citation(s) 20369 


20291 (INIS-mf-13853, pp. P-Il-2) The simulation of glow 
discharges. Cramer, N.F. (Sydney Univ., NSW (Australia). Dept. 
of Plasma Physics); Higgins, B.D. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177—: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 


66 PHYSICS 
665410 Superconductivity 


problems in the physics of magnetically confined plasma, Canberra 
(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. GLOW DISCHARGES/computerized 
simulation; SUPERCONDUCTING COMPOSITES/cathodes; ELAS- 
TIC SCATTERING; IONIZATION; MONTE CARLO METHOD; P 
CODES; SECONDARY EMISSION; CATHODES; THEORETICAL 
DATA 


20292 (JAERI-M-93-228, pp. 109-116) Expectations for neu- 
tron experiments: An electron physicist’s view. Tonomura, 
Akira (Research Development Corp. of Japan, Hatoyama, Saitama 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

An electron wave function’s phase distribution can now be pre- 
cisely measured to 1/100th of the electron wavelength using both 
electron holography and a ‘coherent’ field-emission electron beam. 
This technique has opened up a new way to conduct thought ex- 
periments once regarded as experimentally impossible and also 
allows the ultra-fine measurement of material structures and field 
distributions. (author). 


6654 Quantum Physics Aspects of Condensed 
Matter 


665410 Superconductivity 


Refer also to citation(s) 19061, 19062, 19064, 19066, 19067, 
19075, 19406, 19437, 20431 


20293 (ANL/MSD/PP-72937) Flux motion in the self- 
organized critical state of type-ll superconductors. Ling, X.S. 
(Connecticut Univ., Storrs, CT (United States). Dept. of Physics); 
Budnick, J.I.; Shi, D. Argonne National Lab., IL (United States). Apr 
1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94010447. Source: OSTI; NTIS; GPO Dep. 

A model based on the concept of self-organized criticality (SOC) 
is proposed to describe the nonequilibrium flux dynamics of type-ll 
superconductors. The nonlogarithmic magnetic relaxation of high- 
T.-superconductors is argued as an indication of the SOC. The 
magnetic relaxation of single crystals of YBapCu307_,, 
BizSr2CaCu20, as well as Nb is studied systematically. Relevance 
to models of the classical Anderson-Kim flux creep, thermally 
activated flux flow (TAFF), collective creep and vortex-glass is dis- 
cussed. 


20294 (ANL/MSD/PP-73106) Probable observation in tun- 
neling of two distinct gaps and T.’s in BizSr2CaCu2QOg. Tao, 
H.J. (Polytechnic Univ., Brooklyn, NY (United States)); Lu, Farun; 
Wolf, E.L.; Klemm, R.A.; Liu, S.H. Argonne National Lab., IL 
(United States); Oak Ridge National Lab., TN (United States). Apr 
1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94011472. Source: OSTI; NTIS; GPO Dep. 

The tunneling conductance G(V,T) of (Pb film)-I-BlaSr2CaCuz0g, 
junctions on cleaved ab planes typically reveals two gap features. 
The inner gap A; closes, in a BCS-like fashion, at a temperature 
T., below the crystal T.(90K). We can explain the inner gap behav- 
iour A,(T), and anomalous observation of the Pb gap at V=O, on a 
model assuming three superconducting layers per cell, between 
which carriers hop and pair. 


20295 (CNIC—00224) A high T, proximity effect supercon- 
ductor and its superconductivity. Cao Xiaowen (Academia 
Sinica, Hefei, AH (China). Inst. of Plasma Physics); Zhang Tingyu; 
Han Guchang. China Nuclear Information Centre, Beijing, BJ 
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(China). Aug 1988. 13p. (ASIPP-0004.). Order 
DE94625101. Source: OSTI; NTIS (US Sales Only); INIS. 

Using detail DC magnetization measurement method, a high T. 
proximity effect superconductor has been discovered in single 
phase Y;Ba2Cu307_6 bulk superconductor for the first time. Its 
super-conductivities have been studied too, and superconducting 
parameters was footnoted by a. These parameters are Tca = 84.7 
K, Hga(0) = 15.60¢€, Hea(0) = 108.100, Heoa(0) = 372.200, A ) = 
2.3 x 1-—5 cm, ¢(0) = 9.4 x 10-© om, k = 2.44, y = 2.6 x 10-8 J 
em~%K~?, 2Ao/KpTe = 3.56. 


Number 


20296 (INIS-mf-14211) Superconductive properties, inter- 
action mechanisms, materials preparation and electronic 
transport in high-T, superconductors: Final report. Saemann- 
ischenko, G. Erlangen-Nuernberg Univ., Erlangen (Germany). 
Physikalisches Inst.; Verein Deutscher Ingenieure (VDI), Duessel- 
dort (Germany). 1993. 46p. Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 13N5542. Order Number DE94769715. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The final report is composed of eight chapters dealing with the 
following aspects: |. Mixed state, critical currents, anisotropy, intrin- 
sic and extrinsic pinning. Il. Microwave properties and far-infrared 
reflectivity of epitactic HTSC films. Ill. Hall effect at the states of 
normal conductivity and superconductivity, magnetoresistance, su- 
perconducting fluctuation phenomena. IV. Effects of the nuclear 
and the electronic energy loss. V. Scanning electron microscopy. 
VI. p- and n-doped high-Te superconductors: Charge symmetry 
and magnetism. VII. Preparation methods. Vill. Electrochemical 
examinations of HTSC films and HTSC monocrystals at low tem- 
peratures. (orig./MM) 


20297 (JAERI-M—93-228, pp. 308-313) Magnetic structure in 
single crystal of antiferromagnetic heavy fermion supercon- 
ductor UPd2Al,. Kita, H. (Tohoku Univ., Sendai (Japan). Dept. of 
Physics); Doenni, A.; Endoh, Y.; Sato, N.; Komatsubara, T.; Kaku- 
rai, K. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258—: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OST1; NTIS; 
INIS. 

The magnetic phase diagram of UPd2Al; has been determined 
up to 5 Tesla by single crystal neutron scattering experiments per- 
formed above and below the superconducting transition at T,. = 2 
K. At nonzero field the observed magnetic intensities correspond to 
the zero-field propagation vector k vector = [0, 0, 1/2]. From the 
observed field induced changes of magnetic peak intensities we 
conclude that at zero field the ordered uranium moments point 
along hexagonal a directions. A magnetic field applied inside the 
easy a-b plane gives rise to domain reorientations and in addition 
rotates the direction of the ordered moments against a small 
anisotropy inside the a-b plane to become perpendicular to the 
field direction. (author). 


20298 Superconductive wire. Korzekwa, D.A.; Bingert, J.F.; 
Peterson, D.E.; Sheinberg, H. To Dept. of Energy. 1992. Filed date 
23 Mar 1992. U.S. Patent Application 7-856,427. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE94010171. Source: OSTI; NTIS; 
GPO Dep. 

This invention is comprised of a superconductive article including 
a first metallic tube having an interior surface and an exterior sur- 
face, said interior surface defining an interior hollow cavity, a layer 
of superconductive material surrounding said exterior surface of 
said first metallic tube, and, a second metallic tube having an inte- 
rior surface and an exterior surface, said interior surface adjacent 
to said layer of superconductive material is provided together with 
processes of making such a superconductive article including, e.g., 
inserting a rigid mandrel into an internal cavity of a first metallic 
tube, said tube having an interior surface and an exterior surface, 
said interior surface defining the interior cavity, forming a layer of a 
superconductive material or superconductive precursor upon the 
exterior surface of said first metallic tube, machining the layer of 
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superconductive material or superconductive precursor to a prede- 
termined diameter to form an intermediate article configured for 
insertion into a second metallic tube having an interior diameter 
corresponding to the predetermined diameter, inserting the ma- 
chined intermediate article into a second metallic tube having an 
internal diameter corresponding to the predetermined diameter of 
the intermediate article to form a composite intermediate article, 
reducing and/or ironing the composite intermediate article to a pre- 
determined cross-sectional diameter, and sintering the reduced or 
ironed composite intermediate article at temperatures and for time 
sufficient for the superconductive material or superconductive pre- 
cursor to exhibit superconductivity. 


20299 (RISO-R-710(DA)) Defect structures in ceramic su- 
perconductors. Hessel Andersen, N. Risoe National Lab., 
Roskilde (Denmark). Solid State Physics Dept. Dec 1993. 20p. (in 
Danish). Contract ENS-1443/91-0005. Order Number DE94625102. 
Source: OSTI; NTIS; INIS. 

EFP-91. 

The influence of the defect structure on the superconducting 
properties of high temperature superconductors has been studied 
experimentally and by computer simulation technique. The relation 
between defect structure and the superconducting transition tem- 
perature, Tc, has been studied in Codoped YBCO 
(YBagCugz_yCoyO¢,,, 0 < y < 0.5), and it has been shown that th 
model, which has been established to account for the influence of 
oxygen ordering on Te. in oxygen deficient YBCO (YBazCu3O¢,,x, x 
< 1), is valid also for Co-doped YBCO. A three-dimensional model 
for the oxygen ordering in undoped YBCO has been introduced 
and used to analyse experimental structural data. Good agreement 
between the model predictions and the experimental data has 
been established. Experimental studies of crystal structure, oxygen 
stoichiometry, and electrical and magnetic properties of 
Nd, esCe@p.15CuQ,4,, have been carried out in order to elucidate 
why this material apparently is an electron conductor in the 
superconducting phase, and not as the other high temperature su- 
perconductors, a hole conductor. Structural studies on 
PboSreY;_,CaxCugOg (0 < x < 0.5) have been carried out by 
neutron powder diffraction and it has been shown how the Ca- 
stoichiometry influence the Cu-valence in the superconducting 
CuOz-planes. The structural ordering of epitaxial thin films of 
YBCO and BizSreCaCu20,,, deposit on heated substrates of 
SrTiO3, MgO, LaAlO; and NdGaO; has been studied by x-ray 
diffraction and Rutherford Backscattering spectroscopy, and the 
structural ordering has been analysed in relation to the supercon- 
ducting properties. (au) (9 ills., 10 refs.). 


20300 (SAND-94-0776C) Continuum fluorescence of Cu In 
NbTi/Cu composite wires. Hiava, P.F.; Michael, J.R.; Nelson, 
G.C.; Headley, T.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000 ; AC35- 
89ER40486. (CONF-940753-2: Microscopy Society of America 
and Microbeam Analysis Society joint meeting, New Orleans, LA 
(United States), 31 Jul - 5 aug 1994). Order Number DE94008940. 
Source: OSTI; NTIS; GPO Dep. 

Continuum fluorescence across interfaces separating regions of 
differing composition is difficult to calculate. This paper illustrates a 
case of continuum fluorescence in analysis of superconducting 
NbTVCu composite wire which could lead to erroneous composi- 
tions due to Cu fluorescence by continuum x rays generated in an 
NbTi alloy. An approximate treatment of the continuum fluores- 
cence is presented. 3 figs, 4 refs. 
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Refer also to citation(s) 20309 


20301 (INIS-mf—13853) AINSE plasma science and technol 
ogy conference and Elizabeth and Frederick White workshop 
on fundamental problems in the physics of magnetically con- 
fined plasmas: conference handbook. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177—: AINSE plasma science and technology 





conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). Order Number DE94622051. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The handbook contains abstracts of papers and posters pre- 
sented at the conference. The main topics relate to plasma physics 
and fusion, plasma processing and uses as well as specific fusion 
devices and experiments. Eighty-four out of ninety-two presenta- 
tions were considered to be in the INIS subject scope and have 
been separately indexed. 
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Refer also to citation(s) 19945, 20286, 20291, 20430, 20437, 
20439, 20441, 20445, 20457, 20463, 20467, 20468, 20510 


20302 (CNIC—00655) Effect of stochastic damping reso- 
nance wave packet on energetic alpha particle transport. Qu 
Wenxiao (Southwest Inst. of Physics, Leshan, SC (China)). China 
Nuclear information Centre, Beijing, BJ (China). Dec 1992. 9p. (in 
Chinese). (SIP—0049.). Order Number DE94625041. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Generally, the velocity of alpha particles produced by fusion is 
much greater than ion thermal velocity, but much smaller than 
electron thermal velocity. By using this property, a technique to en- 
hance the radial transport of resonant energetic alpha particles with 
stochastic injection of damping resonance wave packet is sug- 
gested. The effect of the enhanced radial transport of resonant 
energetic alpha particles on the alpha particle distribution function 
and its possible use in the tokamak reactors are discussed. 


20303 (CNIC—00659) Density gradient effects in the toka- 
mak edge turbulence with temperature gradient driving. Hu 
Shuanghui (Southwest Inst. of Physics, Leshan, SC (China)); 
Huang Lin; Qiu Xiaoming. China Nuclear Information Centre, Bei- 
jing, BJ (China). Oct 1992. 9p. (SIP—0051.). Order Number 
DE94625042. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the magnetohydrodynamics, a new theoretical model 
is established. In this model the density gradient effects is added 
into the tokamak edge turbulence with temperature gradient driv- 
ing. The physical mechanism and the density gradient effects in 
evolution of this turbulence are discussed. The fluctuation levels 
and the associated diffusion coefficients at the turbulent saturation 
are calculated. The theoretical results are in agreement with the 
experimental ones on TEXT. 


20304 (CNIC—00679) Improvements of HCN laser hetero- 
dyne interferometer for measuring plasma density. Bi Dingguo 
(Southwest Inst. of Physics, Leshan, SC (China)). China Nuclear 
Information Centre, Beijing, BJ (China). Oct 1992. 12p. (in Chi- 
nese). (SIP—0054.). Order Number DE94625037. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The improvements of a measuring method and laser performance 
in the HCN laser heterodyne interferometer system for plasma den- 
sity measuring are introduced. A Fabry-Perot type output coupler 
which has optimal reflectance and transmittance is used to obtain 
maximum output power. The laser output power and frequency are 
stabilized by a micro-computer aided feedback control system. The 
fluctuation of output power is less than +-1% and the fluctuation of 
frequency is less than +- 77 kHz. There is no any frequency drift or 
power drift during long term operation. A new method for measur- 
ing phase shift in heterodyne interferometer is suggested. The 
phase shift is directly obtained from the probe beam, which reflects 
the variation of plasma density, without comparing with reference 
beat. The low limit of measurable phase shift is depending on the 
frequency of clock and the upper limit is infinite. 


20305 (CNIC—00691) A numerical calculation method for 
the kinetic ballooning mode ei uation with three compo- 
nents. Sui Guofang (Southwest Inst. of Physics, Leshan, SC 
(China)); Zhou Hailin. China Nuclear Information Centre, Beijing, 
BJ (China). Oct 1992. 10p. (In Chinese). (SIP-0056.). Order Num- 
ber DE94625048. Source: OSTI; NTIS (US Sales Only); INIS. 

A numerical method is described to solve the kinetic ballooning 
mode eigen-equation with three components. The effect of high ve- 
locity particles on the ballooning mode instability is studied. Results 
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obtained from the theoretical calculation can successfully explain 
the phenomena observed in the experiments. 


20306 (DOE/ER/53267-129) Scaling laws for TEXT plasma 
profiles. McCool, S.C. (and others); Bravenec, R.V.; Chen, J.Y.; 
Foster, M.S.; Li, W.L.; Ouroura, A.; Phillips, P.E.; Richards, B.; 
Wenzel, K.W.; Zhang, Z.M. Texas Univ., Austin, TX (United 
States). Fusion Research Center. 1 Feb 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER53267. (FRCR-444). Order Number DE94010832. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Regression analysis has been performed on a number of mea- 
sured profiles including temperature and density vs. nominal 
macroscopic operating parameters for TEXT tokamak (pre- 
upgrade) ohmic plasmas. The resulting simple empirical model has 
enabled the authors to quickly approximate profiles of electron tem- 
perature and density, ion temperature, and soft x-ray brightness, 
as well as the scalar quantities: total radiated power, q=1 radius, 
sawtooth period and amplitude, and energy confinement time as a 
power law of toroidal field, plasma current, chord average density, 
and fueling gas atomic weight. The model profiles are only applica- 
ble to the plasma interior, i.e. within the limiter radius. In most 
cases the predicted model profiles are within the experimental error 
bars of meadgtred profiles and are more accurate at predicting pro- 
file variation for small operating parameter changes than the 
measured profiles. 


20307 (DOE/ER/54081-T1) Edge density fluctuation diag- 
nostic for DIIl-D using lithium beams: 1992 annual report. 
Thomas, D.M. General Atomics, San Diego, CA (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-90ER54081. Order Number 
DE94011588. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past several months the Lithium beam diagnostic was 
commissioned of Dill-D and began yielding useful information. The 
author developed the remote control and monitoring of the ion 
source operation and beam formation and focussing, and inte- 
grated the control system and data acquisition into the DIll-D 
operating system. Several detector types were fabricated, and fluo- 
rescence data were collected using several differing detector 
arrangements. Beam-gas measurements were conducted to ana- 
lyze the intrinsic beam fluctuations and stability. Fluorescence data 
was then obtained on a number of Tokamak discharges under 
varying discharge conditions. Analysis of this initial data is pro- 
ceeding but has already yiekded some interesting features. These 
include changes in the edge plasma density behavior during the | 
to h-transition, disruptions, and edge localized modes (ELMs). 
Based on the quality of data obtained the author proceeded with 
the design and construction of the full 16-channel detection system 
which will be completed and tested shortly. 


20308 (DOE/ER/54241-130) Locked modes in TEXT-U toka- 
mak. Vannucci, A. (Universidade de Sao Paulo (Brazil). Inst. de 
Fisica); McCool, S.C. Texas Univ., Austin, TX (United States). Fu- 
sion Research Center. 4 Apr 1994. 19p. Sponsored by USDOE, 
Washington, DC (United States);Fundacao de Amparo a Pesquisa 
do Estado de Sao Paulo (FAPESP), SP (Brazil). DOE Contract 
FG03-94ER54241. (FRCR-445). Order Number DE94011595. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Locked mode coils for detecting radial magnetic field perturba- 
tions B, were recently constructed and installed on the TEXT-U 
tokamak. The measured experimental signals showed that both mi- 
nor and major disruptive instabilities were almost always preceded 
by a growth in B,. For some plasma discharges with long duration 
precursors, a mode lock occurs before the disruption takes place. 
However, detailed investigation showed that the modes were still 
rotating in the toroidal direction but with a very low frequency of 
about 50 Hz. The results of the analysis done confirmed that the 
m=1/m=2 mode coupling is the main triggering mechanism for the 
disruptions. Only after the coupling has taken place, when the fre- 
quency of the MHD activity measured with Mirnov coils has 
dropped from about 10 kHz to near 5 kHz and the characteristic 
deformation of the sawteeth has occurred, are fluctuating radial 
magnetic fields picked up by the locked mode coils. 
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20309 (GS/-93-45) Plasma accelerators for heavy-ion 
driven inertially confined fusion. Mueller, R.W. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Dec 1993. 
14p. Order Number DE94769133. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Methods for accelerating plasmas to velocities of 500-3000 km/s 
are revisited. An idea for improved confinement ("periodic focus- 
ing”) is presented. (orig.) 


20310 (GTFR-112) A survey of reflectometry techniques 
with applications to TFTR. Collazo, |. (Georgia Inst. of Tech., At- 
lanta, GA (United States)); Stacey, W.M.; Wilgen, J.; Hanson, G.; 
Bigelow, T.; Thomas, C.E.; Bretz, N. Georgia Inst. of Tech., At- 
lanta, GA (United States). Dec 1993. 172p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94010202. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a review of reflectometry with particular at- 
tention to eXtraordinary mode (X-mode) reflectometry using the 
novel technique of dual frequency differential phase. The advan- 
tage of using an X-mode wave is that it can probe the edge of the 
plasma with much higher resolution and using a much smaller fre- 
quency range than with the Ordinary mode (O-Mode). The general 
problem with previous full phase reflectometry techniques is that of 
keeping track of the phase (on the order of 1000 fringes) as the 
frequency is swept over the band. The dual frequency phase differ- 
ence technique has the advantage that since it is keeping track of 
the phase difference of two frequencies with a constant frequency 
separation, the fringe counting is on the order of only 3 to 5 
fringes. This fringe count, combined with the high resolution of the 
X-mode wave and the small plasma access requirements of reflec- 
tometry, make X-mode reflectometry a very attractive diagnostic for 
today’s experiments and future fusion devices. 


20311 (INIS-mf—13807, pp. 392) Applications of optical fiber 


in spectroscopic plasma diagnostics. Li Zanliang (Academia 
Sinica, Hefei, AH (China). Inst. of Plasma Physics); Wang Wenshu. 
International Atomic Energy Agency, Vienna (Austria). 1991. 420p. 


(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks; 
IAEA technical committee meeting on research using small toka- 
maks, Hefei (China); Huangshan (China), 3-8 Oct 1991; 3-8 oct 
1991; CONF In Research using small tokamaks: A collection of 
papers presented at the IAEA technical committee meeting. Order 
Number DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

High-transmission optical fibers are extensively used in spectro- 
scopic plasma diagnostics. In this brief paper some optical fiber 
systems for visible and vacuum ultraviolet radiation diagnostics are 
described. Two examples of their use, i.e., the measurement of 
Lyman-alpha emission from the CT-6B tokamak and the carbon Ill 


emission from the FRP-1B reversed-field pinch are sketched. 8 
refs, 5 figs. 


20312 (INIS-mf-13809(v.1,2)) Alpha particles in fusion re- 
search: A collection of papers presented at the IAEA technical 
committee meeting. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370—-: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 
This collection of 39 (mostly view graph) presentations addresses 
various aspects of alpha particle physics in thermonuclear fusion 
research, including energy balance and alpha particle losses, 
transport, the influence of alpha particles on plasma stability, he- 
lium ash, the transition to and sustainment of a burning fusion 
plasma, as well as alpha particle diagnostics. Refs, figs and tabs. 


20313 (INIS-mf—13809(v.1,2), pp. 1-40) Alpha physics is- 
sues in ITER and BPX. Sigmar, D.J. (Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Plasma Fusion Center). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 


committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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As the world fusion program approaches the engineering design 
activity for ITER and possibly construction of a Burning Plasma Ex- 
periment (BPX) recent advances in the theory of burning plasmas 
(increasingly corroborated by tokamak experiments with energetic 
ions simulating alphas) have led to recognition of several a driven 
effects beyond the standard expectation of classical slowing down 
and rippler losses. Foremost amongst these are quantitative ques- 
tions about the confinement of fast alphas and their coupling 
efficiency to the bulk plasma, impact of alphas on plasma low and 
high mode number kinetically modified MHD modes, effect of the a 
power on the energy confinement time in H-mode in the presence 
of fully excited Alfven wave turbulence (which may incidentally pro- 
vide outward He-ash transport) and operating point stability 
including the a Alfven stability boundaries as self-limiting mecha- 
nisms against thermal instability. While these effects are generic 
for all buming plasmas, the different missions and parameter 
regimes of PBX and ITER (in its physics and its technology phase) 


lead to a broad range of a related topics which will be outlined. 
(author). 7 figs. 


20314 (INIS-mf—13809(v.1,2), pp. 41-68) Physics basis for 
compact ignition experiments. Coppi, B. (Massachusetts Inst. of 
Tech., Cambridge, MA (United States)); Nassi, M.; Sugiyama, L.E. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OST]; 
NTIS (US Sales Only); INIS. 

Compact ignition experiments can be designed to attain peak 
densities np ~ 10%’ m-° and achieve "low temperature” D-T igni- 
tion under conditions where the heating power of the a-particle 
does not exceed twice the ohmic heating power. An average cur- 
rent density about 1 kA/cm* with a maximum plasma current |p = 
12 MA are the reference design parameters of ignitor Ult. A Lawson 
confinement parameter of 10°° sec/m® can be expected with con- 
siderable margin, taking into account that the high value of |p limits 
the degradation of the energy confinement time in the so-called 
L-regime. The necessary degree of plasma purity (Z44 ~ 1.6) is ex- 
pected to be ensured by the high particle densities and the high 
magnetic fields. Since ignition is achieved through transient condi- 
tions rather than, as is frequently assumed, a sequence of steady 
state conditions, numerical simulations have shown that the ohmic 
power can remain considerable up to ignition, when programming 
the rise of the plasma current and the particle density while gradu- 
ally increasing the cross section of the plasma. The stability margin 
against macroscopic m=1 modes is made favorable by the uniquely 
low values of 6-poloidal characteristic of Ignitor. Figs and tabs. 


20315 (INIS-mf—13809(v.1,2), pp. 69-96) Alpha physics in 
TFTR - Summary of PPPL workshop of 3/28-29/91. Zweben, 
S.J. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 916p. (CONF-9106370—: 4. European fusion theory confer- 
ence, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in 
fusion research: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94622995. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This talk will summarize the recent Workshop held at PPPL, 
which was focused on planning for the upcoming TFTR D-T run in 
1993-4. This summary will concentrate on the available alpha pa- 
rameters, the proposed alpha diagnostics, the relevant theoretical 
evaluations for TFTR, and the tentative experimental plans. The 
available D-T alpha parameters were discussed by Budny and 
Mikkelsen of PPPL. Central alpha betas of 0.3-1.0% were pre- 
dicted from the TRANSP and other simulation codes under varying 
assumptions. The three major confined alpha diagnostics proposed 
were based on: charge exchange recombination spectroscopy with 
the main heating beams (Fonck), gyrotron scattering (Woskov), 
and neutralized alpha detection using a carbon or lithium pellet for 
the electron source (Fisher). The escaping alpha diagnostic will be 
nearly the same as presently used for D-D. Theoretical alpha insta- 
bility thresholds for TFTR were discussed by various authors. Two 
speakers (Cheng and Spong) concluded that the TAE mode should 
be marginally unstable for the “conservative” case of a central al- 
pha beta of 0.3%. The experimental plans for D-T presently allow 





about 200-300 D-T discharges at the level of the present extrapo- 


lated Q approx. 0.25. Progress in optimizing these discharges for 
alpha physics will be described. Figs. 


20316 (INIS-mf—13809(v.1,2), pp. 97-132) Fast particles in 
JET plasmas. Sadler, G. (Commission of the European Communi- 
ties, Abingdon (United Kingdom). JET Joint Undertaking). 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—-: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental observations on fast particles in JET plasmas will 
be reviewed and new results presented. A description of the diag- 
nostics used will be given. Up to 3 MJ of fast particles in the MeV 
range have been created using the RF minority heating system. So 
far little or no evidence has been found for anomalous loss of fast 
particles. From the instabilities predicted to affect fast particles only 
sawteeth and fishbones have been seen to influence their behav- 
iour. Previous observations showing the redistribution of fast 
particles in the plasma during sawtooth crashes are confirmed. The 
loss of a small fraction of high energy particles (MeV range) is now 
observed rather regularly. On a few occasions, when fishbone-like 
events were observed, these did not seem to influence the fusion 
reactivity except for one event reported earlier. The burn-up of tri- 
tons generated in the second branch of the dd reaction appears to 
be classical with maybe one or two exceptions. For the first time 
the localisation of fast particles during RF heating has been 
achieved. The measurement of neutron spectra during additional 
heating shows a strong anisotropy in agreement with model calcu- 
lations. The same anisotropy is expected for alpha particles from a 
driven system, a fact normally not taken into account in theoretical 
investigations. Figs. 


20317 (INIS-mf-13809(v.1,2), pp. 133-159) MeV ion loss in 
TFTR. Zweben, S.J.; Boivin, R.; Mynick, H.; Chang, C.S.; Ham- 
mett, G.; White, R. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370—: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha 
particles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the status of various MeV ion loss mea- 
surements made using the 2-D imaging scintillation detection 
arrays in TFTR. It also discusses the implications of these results 
for the TFTR D-T alpha particle experiments scheduled for 1993- 
1994. The initial experiments looked for the simple first-orbit loss 
process for D-D fusion products (1 MeV triton and 3 MeV proton). 
All the basic signatures of this loss were found as expected. It was 
noticed that the MeV ion loss rate often increases during large- 
scale coherent MHD activity at high neutral beam powers. At high 
currents (1>1.5 MA) this process could often increase the loss to 
the bottom detector by a factor of 3-5 above the first-orbit loss 
level. The implication of this loss mechanism for alpha confinement 
in ignited plasmas remains unclear. A study of MeV ion diffusion in 
the discharges without large MHD activity has been undertaken. 
The signatures of such diffusion would be increased loss at the 
passing-trapped boundary. The absence of such signatures has 
been used to set an upper limit of about 0.1 m?/sec for passing 
MeV ion diffusion. A separate search has been made for toroidal 
field ripple-induced stochastic diffusion using a new MeV ion detec- 
tor near the outer midplane. Several signatures of such ripple have 
been seen. A direct measurement of radial MeV ion diffusion was 
also made using a 2-probe “shadowing” experiment, which gave a 
local diffusion rate expected for TF ripple loss. Figs. 


20318 (INIS-mf—13809(v.1,2), pp. 160-176) Influence of ra- 
dial diffusion on triton burn-up. Anderson, D. (Chalmers Univ. of 
Technology, Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics); Lisak, M.; Batistoni, P. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. (CONF- 
9106370-: 4. European fusion theory conference, Aspenaes 
(Sweden), 10-19 Jun 1991). In Alpha particles in fusion research: 
A collection of papers presented at the IAEA technical committee 
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meeting. Order Number DE94622995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An analytical investigation is made of the effect of radial diffusion 
on the burn up of fusion produced 1 MeV tritons in hot deuterium 
plasmas. A simple and useful expression is obtained for the 
anomalous burn up ratio defined as the predicted burn up with and 
without radial diffusion effects. When applied to recent experimen- 
tal results on JET and TFTR showing anomalously reduced burn 
up, a diffusion constant of 0.1 - 0.3 m*/sec is inferred for the high 
energy tritons. (author). Figs. 


20319 (INIS-mf-13809(v.1,2), pp. 177-198) Alpha particle 
heating during sawteeth in ITER-like reactor. Kolesnichenko, 
Ya.l. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij); Yakovenko, Yu.V. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 916p. (CONF-9106370-: 4. European 
fusion theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In 
Alpha particles in fusion research: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown by kinetic-theoretical calculations that sawtooth oscil- 
lations will affect significantly the alpha-particle energy density as 
well as the alpha energy deposition profile in fusion plasmas of the 
type expected in the ITER tokamak. The influence of sawtooth os- 
cillations is strongest in steady-state operation, when even hollow 
alpha particle plasma heating profiles may occur. It is also noted 
that changing the radial distribution of alphas may be essential for 
Stability. 14 refs, 10 figs. 


20320 (INIS-mf—13809(v.1,2), pp. 199-223) On aspects of 
burn/profile control. Miley, G.H. (Illinois Univ., Urbana, IL (United 
States). Fusion Studies Lab.); Varadarajan, V. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 916p. (CONF- 
9106370—-: 4. European fusion theory conference, Aspenaes 
(Sweden), 10-19 Jun 1991). In Alpha particles in fusion research: 
A collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94622995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A multivariable control formalism for tokamaks is developed with 
regard to the need to control the sawtooth inversion radius and op- 
timum power production. A simple self-tuning control scheme is 
used to analyze the tokamak control behavior. Model uncertainties 
can be accommodated in self-tuning systems. The transport model 
consists of a fuel ion density transport equation, a deuterium frac- 
tion equation, electron and ion temperature balance equations, a 
heavy impurity power density profile and a phenomenological two- 
group alpha transport model. It is concluded from this study that 
adaptive control is feasible for tokamak profile and power control. 
Furthermore, among other conclusions it is stated that the electron 
temperature should be kept as low as possible to facilitate ion tem- 
perature control. Figs. 


20321 (INIS-mf-13809(v.1,2), pp. 224-231) Neoclassical 
transport of toroidal angular momentum caused by alpha- 
particles in axisymmetric tokamak. Yakovenko, Yu.V. (AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The toroidal angular momentum flux associated with fast alpha- 
particles (for which the slowing-down rate is much greater than the 
pitch angle scattering rate) is studied in the case of axisymmetric 
tokamak-reactor. It is shown that the viscosity coefficient of such 
particles is determined by particle slowing down, caused by colli- 
sions with electrons. Thus, a-particle angular momentum transport 
differs from that in Maxwellian plasma, where it is cased by ion-ion 
collisions. The effect of fast a-particles on plasma rotation in ITER 
is considered. 


20322 (INIS-mf—13809(v.1,2), pp. 232-254) Evolution of a 
particle distribution in burning tokamaks including energy de- 
pendent a transport effects. Kamelander, G. (Oesterreichisches 
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Forschungszentrum Seibersdorf GmbH (Austria)); Sigmar, D.J. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370-: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Standard Fokker-Planck codes describing the a particle distribu- 
tion function evolution describe the simple balance between the 
fusion source term and the collision operator. The lack of terms de- 
scribing radial diffusion implies perfect a confinement neglecting 
prompt a orbit losses, various a ripple loss mechanisms and 
anomalous a diffusion during slowing down (such as that produced 
by resonant Alfven wave turbulence), not to mention neoclassical 
losses due to banana pitch angle scattering below the critical en- 
ergy E,. A tractable reduced description of radial a diffusion has 
been developed previously which describes the distribution of the 
a particles as a function of the a energy (E), radial flux label (,) 
and time. In the present worked, various energy dependent a rip- 
ple or anomalous model coefficients of diffusion in velocity space, 
D=D(E) will be implemented and studied. The source term in the 
Fokker-Planck equation is written as Qa=Qrsion + Qin, where 
Qin(e,E) is a loss term describing further a particle and heat trans- 
port models. The effect of energy dependence of the spatial a 
diffusion coefficient will also be studied using a multi-group set of 
continuity equations. We find strong sensitivity of the a evolution to 
the energy dependence of D,(E). Figs. 


20323 (INIS-mf—13809(v.1,2), pp. 255-278) Degradation of al- 
pha particle confinement by toroidal field ripple in non-circular 
tokamak reactors. Tani, K. (Japan Atomic Energy Research Inst., 
Ibaraki (Japan)); Azumi, M.; Takizuka, T. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370-: 
4. European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

As part of the ITER design benchmark tests for the ripple loss of 
alpha particles have been performed. Results showed that the 
power loss fraction of alpha particles with field ripple at the outer 
edge of the plasma equal to 1.5% is extremely small, <1%. On the 
other hand, previous publications for INTOR assuming a circular- 
cross-sectional plasma have shown the loss to be ~ 10% for a 
field ripple of 1 percent. To investigate the reason for the difference 
as well as to find out the key parameters for the ripple loss of al- 
phas (useful information for the design of tokamak reactors) we 
have carried out a parametrical survey with an oprbit-following 
Monte-Carlo code, in which we studied: (1) geometrical effects 
(field-ripple dependence, ellipticity dependence, triangularity depen- 
dence, aspect-ratio dependence, dependence on number of TF 
coils); (2) effect due to an axisymmetric magnetic field (depen- 
dence on safety-factor at plasma surface, dependence on 
plasma-current profile, dependence on toroidal magnetic field); (3) 
collisional effects (temperature, density, and Z,4 dependence). The 
above discrepancy was thereby shown to be due to the difference 
in aspect ratio between ITER and INTOR. 3 refs, figs. 


20324 (INIS-mf—13809(v.1,2), pp. 279-300) Alpha particles 
confinement in presence of magnetic ripple and MHD pertur- 
bations. Bittoni, E. (Centro Ricerche Energia Frascati, Rome 
(Italy). Associazione Euratom-ENEA sulla Fusione); Haegi, M. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The diffusion coefficient for the fast alpha particles produced in a 
thermonuclear plasma has been derived numerically for the case of 
@ magnetic field perturbed by ripple and MHD activity. Perturba- 
tions of the form sin(mé-n(phi)) have been used in order to simulate 
experimental MHD activity observations. Parametric studies show 
that the diffusion coefficient, in the presence of toroidal field rip- 
ples, varies monotonously with the amplitude of the perturbation, 
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and that, for the fast alphas, the transition from classic to stochas- 
tic regime occurs smoothly. Banana orbits diffusion coefficient is 
particularly sensitive to the amplitude of the ripple. Circulating or- 
bits instead, as preliminary computations show, are particularly 
affected by a drift, proportional to the amplitude of the MHD pertur- 
bation, which makes them spiraling inwards or outwards the 
plasma, according to their pitch angle. In addition, simultaneous 
ripple and MHD perturbations enhance mutually their actions. The 
effects of these perturbations on the confinement of the fusion 
products, during their slowdown, are considered. It is shown that 
the requirements of alpha heating set thus a limit to the maximum 
tolerable intensity of magnetic perturbations. (author). Figs. 


20325 (INIS-mf-13809(v.1,2), pp. 301-353) Alpha particle ef- 
fect on global MHD modes. Cheng, C.Z. (Princeton Univ., NJ 
(United States). Plasma Physics Lab.). International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 916p. Contract DE-AC02-76- 
CHO-3073. (CONF-9106370-: 4. European fusion theory 
conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha parti- 
cles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Stability criteria in terms of the a-particle beta 6,, a-particle 
pressure gradient parameter (w./wa) (ws is the a-particle 
diamagnetic drift frequency), and (vo/v,) parameters for the high- 
frequency, low mode number TAE modes, will be presented for 
TFTR, BPX, and ITER tokamaks. The volume averaged a-particle 
beta threshold for TAE instability also depends sensitively on the 
core electron and ion temperature. Typically the volume averaged 
a-particle beta threshold is in the order of 10—* if the continuum 
damping effect is absent. For BPX and ITER equilibria, we find that 
<w./wg> will change from being positive near the magnetic axis to 
negative as the minor radius increases, i.e., magnetic drift reversal. 
Second, for resonant trapped a-particles with w approx. wg, their 
dynamics are no longer rigid with respect to the MHD perturbation 
and wave particle resonances can occur. Resonant "fishbone” in- 
ternal kink instabilities can be excited by tapping the free energy of 
the a-particle pressure nonuniformity. Stability diagrams of the n=1 
internal kink for the parameters 6, Ba, and q(0) will be presented 
for BPX and ITER equilibria. The numerical results from the NOVA- 
K code indicate that the trapped a-particles have destabilizing 
effects and can significantly lower the total beta threshold. 3 refs, 
figs. 


20326 (INIS-mf-13809(v.1,2), pp. 354-364) Trapped alphe- 
particles stabilizing effect on low-frequency MHD ballooning 
modes in ITER plasmas with flat q(v) profile. Medvedev, S.Yu. 
(AN SSSR, Moscow (Russian Federation). Inst. Prikladnoj Matem- 
atiki); Sharapov, S.E. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370-: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha 
particles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The stabilizing compressibility effect of trapped alpha-particles on 
low-frequency MHD ballooning modes (Re w << Im w) in ITER is 
investigated. It is shown that this stabilization is the most effective 
one in the central region of plasma column, where the most unsta- 
ble region of MHD ballooning modes is located for typical flat q(1) 
profiles in ITER. Alpha-particles distribution function is supposed to 
be isotropic and slowing-down in energy. The 6 limit is computed 
with and without FLR corrections as a function of Ba/Biota; and the 
peaking factor + of pressure profiles. For ignition and technological 
phases of ITER operation (Ga/Biot) approx.=7.5% and 15% re- 
spectively, P(x)=P(0) (1-)7; y=1.5) trapped alpha-particles can 
stabilize ballooning instability up to values 6=5.9% and 7.1% (with 
FLR corrections). For 6 exceeding 8.5% there are no stabilizing ef- 
fect because of ballooning instability near the plasma edge. Figs. 


20327 (INIS-mf-13809(v.1,2), pp. 365-378) Excitation of 
magnetohydrodynamic modes by energetic trapped ions in re- 
active and dissipative systems. Liljestroem, M. (Chalmers Univ. 
of Technology, Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics); Weiland, J. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370-: 
4. European fusion theory conference, Aspenaes (Sweden), 10-19 





Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of excitation of Magnetohydrodynamic (MHD) 
modes by hot trapped ions has been studied using slowing down 
and Maxwellian distributions and for the first time an unexpanded 
fluid description for the hot ions. The fluid model gives zero thresh- 
old for continuum modes but also a significant reduction in the 
kinetic threshold can be obtained for particular hot particle equilib- 
ria. For global modes the kinetic thresholds are zero while the fluid 
threshoki is finite. This means that the dissipation introduced by 
continuum damping also can give an instability. In the unstable 
regime both kinetic and fluid models give real frequency and 
growthrate of the order of the hot ion precession frequency. (au- 
thor). Figs. 


20328 (INIS-mf—13809(v.1,2), pp. 379-396) Investigation 
of ignition and conditions of quasi-steady-state burn. 
Kolesnichenko, Ya.|. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij); Lutsenko, V.V.; Reznik, S.N. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. (CONF- 
9106370—-: 4. European fusion theory conference, Aspenaes 
(Sweden), 10-19 Jun 1991). In Alpha particles in fusion research: 
A collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94622995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ignition conditions for thermonuclear reaction in toroidal re- 
actors are studied. In particular, the integral criterion of ignition is 
obtained, characteristic values of auxiliary heating power are found, 
the dependence of energy required for ignition on the radial distribu- 
tion of input power is investigated. The possibility to reach ignition 
in the case when plasma is primary cooling after disconnection of 
auxiliary heating is revealed. It is shown that the special choice of 
parameters and time dependence of the input power enables to 
achieve a temperature profile at the moment of ignition rather simi- 
lar to the unstable steady-state profile. Due to this circumstance 
the initial stage of self-sustained thermonuclear burn is quasi- 
steady-state. The existence of quasi-steady regime of induced 
thermonuclear burn is also shown. This regime takes place for 
such values of plasma temperature which are close to those ones 
providing the vanishing growth rate of thermonuclear instability. By 
means of small temporal modulation of input power it is possible to 
achieve continuous burning in this regime. (author). Figs. 


20329 (INIS-mf—13809(v.1,2), pp. 397-408) Burn stability of 
tokamak fusion plasmas with synergetic current drive. Ander- 
son, D. (Chalmers Univ. of Technology; Goeteborg (Sweden). inst. 
for Electromagnetic Field Theory and Plasma Physics); Lisak, M.; 
Kolesnichenko, Ya. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370-: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha 
particles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The stability of thermonuclear burn in Tokamak-reactors with 
non-inductive current generated with the simultaneous application 
of various methods is investigated. Particular emphasis is given to 
the ITER synergetic current drive scenario involving LH waves, 
neoclassical effects and NB injection. For ITER-like confinement 
laws, it is shown that this scenario may be unstable on the plasma 
skin time scale. Figs. 


20330 (INIS-mf-13809(v.1,2), pp. 409-423) Transition to 
thermonuclear burn in fusion plasmas. Anderson, D. (Chalmers 
Univ. of Technology, Goeteborg (Sweden). Inst. for Electromagnetic 
Field Theory and Plasma Physics); Hamnen, H.; Lisak, M.; Ele- 
vant, T.; Persson, H. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370—: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha 
particles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An analytical investigation is made of the time evolution of the 
1-D temperature profile in a fusion reactor plasma where the non- 
linear energy balance equation is dominated by alpha particle 
heating and thermal conduction losses. Special emphasis is given 
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to the problem of establishing sufficient conditions for the transition 
to thermonuclear burn for given initial temperature profiles. In par- 
ticular, it is demonstrated that for strongly nonlinear alpha particle 
heating, temperature profiles initially peaked on axis, are more 
easily ignited than profiles similar in form to the equilibrium profile 
of the energy balance equation. Simple analytical criteria for igni- 
tion are established and are shown to compare favourably with 
results of numerical calculations. (author). Figs. 


20331 (INIS-mf—13809(v.1,2), pp. 424-452) Equilibria and 
dynamics of temperature in a fusion reactor plasma. Wilheims- 
son, H. (Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. 
(CONF-9106370—: 4. European fusion theory conference, Aspe- 
naes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The evolution of plasma temperature profiles and the formation 
of equilibria for such profiles, governed by reaction-diffusion equa- 
tions, depend on the simultaneous processes of diffusion and 
creation, e.g. heating, as well as losses, e.g. bremsstrahlung, and 
furthermore on the effects of boundaries, which play an essential 
role in the formation of equilibria. A nonlinear diffusion equation in- 
cluding source and loss terms (which are also nonlinear) is studied 
by means of: (i) a time-dependent central approximation technique, 
and (ii) direct numerical integration of the nonlinear partial differen- 
tial equation. The two methods are compared and are found to be 
in excellent agreement numerically. It is concluded that the meth- 
ods may be regarded as complementary for the understanding and 
description of the results. Applications are found, e.g. in the field of 
fusion reactor plasmas, for which one notices the interesting fact 
that several different equilibria may occur for the same set of pa- 
rameter values in the original equation. (author). 45 refs, 6 figs. 


20332 (INIS-mf—13809(v.1,2), pp. 453-474) Parametric study 
of controlled sawteeth for helium exhaust. Hu, S.C. (illinois 
Univ., Urbana, IL (United States). Fusion Studies Lab.); Miley, G.H. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Because the thermal helium transport rate determines if the he- 
lium ash accumulation prevents ignition and if active control is 
necessary. Therefore, active ash control may be essential for the 
success of the tokamak project. A new ash-exhaust method, 
namely controlled sawteeth pumping, is investigated here. Trans- 
port simulations using the 1-1/2-D BALDUR transport code are 
carried out to simulate the time evolution of the electron and ion 
temperature and the deuterium, tritium and alpha particle density 
profiles. A recycling coefficient of 0.9 for neutral helium at the wall 
was used, and it was assumed that gas puffing provides refueling 
of the deuterium and tritium to acquire steady state. The role of 
sawtooth oscillations is to flatten the temperature and density 
profiles. The values for the plasma parameters were chosen to cor- 
respond with typical ARIES | plasmas. A recently proposed model 
for the thermal diffusivities and particle diffusion coefficients based 
on H-mode results obtained in JET was applied. Preliminary results 
are given. Among other conclusions it transpires that although saw- 
teeth help move the helium ash to the outer regions, its transport 
needs to be enhanced, e.g., by ELMS or ICRH applied in the outer 
region. 15 figs. 


20333 (INIS-mf—13809(v.1,2), pp. 475-507) Studies of fusion 
burn control. Anderson, D.; Elevant, T.; Lisak, M.; Persson, H. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370-—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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A zerodimensional burn model with coupled equations for the 
time development of temperature and density is analyzed with re- 
spect to burn stability, both against purely thermal processes and 
coupled variations of n and T. A power-law Ansatz for the energy 
and particle confinement times is used, in particular, the recom- 
mended ITER power-law scaling. Qualitative phase plane analysis 
with numerical trajectory calculations is used to exhibit the 
properties of the nonlinear development of the plasma, both for un- 
controlled and feedback controlled cases. The control is either 
based on pole location or linear quadratic optimization techniques. 
Uncertainties in the diagnostic measurements, together with burn 
instability, limit the Q-values compatible with safe subignited opera- 
tion, and an existing expression for Qmax is rederived, in a linear 
analysis of pure T variations, using simple physical arguments. 
This is also discussed on the basis of nonlinear numerical simula- 
tions. It is found that Q may have to be limited to low values of 
about 10-15, but the nonlinearity and the interplay between tem- 
perature and density may lead to an improvement. Two typical 
cases of LQ stabilization of an unstable ITER working point are an- 
alyzed. In the first one, the functional to be minimized penalizes 
the relative variations of state space variables and actuator signals 
uniformly. This leads to a fast control and good robustness against 
an unmodelled delay, at the expense of a high time rate of change 
of the actuator signal. With a higher penalty on the latter, the re- 
quirements on the actuation become tolerable, but the control is 
slower and less robust. The results of two numerical experiments 
on system identification of a burning plasma are presented. It is 
found that up to four scaling law parameters can be fairly well re- 
constructed from a limited set of noise-corrupted data. Figs, 1 tab. 


20334 (INIS-mf—13809(v.1,2), pp. 508-518) Trapped ion 
poloidal Alfven wave + a-particie interaction. Liu, C.S. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. 
(CONF-9106370—: 4. European fusion theory conference, Aspe- 
naes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new branch of slow Alfven mode due to trapped ions is found 
with a poloidal Alfven speed w=nV,Bé/BR, where V, is the total 
Alfven velocity, Bg is the poloidal magnetic field, n the toroidal 
mode number and R the major radius. This slow Alfven wave can 
be resonant with a-particle VB and curvature drift, leading to 
a-particle pump out. An estimate for the associated particle diffu- 
sivity is presented. 


20335 (INIS-mf-13809(v.1,2), pp. 519-534) Nonlocal interac- 
tion of fast magnetosonic waves with alpha particles in 
tokamaks. Kasilov, S.V. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Pyatak, A.l.; Stepanov, K.N. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. 
(CONF-9106370—: 4. European fusion theory conference, Aspe- 
naes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper deals with the influence of nonlocal effects on cy- 
clotron absorption of fast magnetosonic waves by fusion alpha 
particles in tokamak plasmas. The nonlocality connected with ther- 
mal motion of resonant ions along the inhomogeneous magnetic 
field characteristic for cyclotron resonance picture must be mostly 
pronounced for high energy particles the energies of which do not 
exceed several tens of kiloelectronvolts experience strong dephas- 
ing with the wave due to Coulomb collisions during their one 
excursion over the poloidal angle and only one passing of the par- 
ticles through the local cyclotron resonance zone contributes to the 
wave cyclotron absorption. The paper performs the analysis of 
nontocality influence including longitudinal inhomogeneity of the 
tokamak magnetic field and collisional decorrelation of phases on 
the basis of the nonlocal conductivity tensor describing interaction 
of alpha particles with a single harmonic of fast magnetosonic 
wave as well as with wave packet containing a large number of 
harmonics. In the conductivity tensor there are also included the 
effects of alpha particle finite Larmor radius and magnetic drift. The 
paper shows that nonlocality may lead to a noticeable difference of 
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fast magnetosonic wave absorption from its “local” value decreas- 
ing as well as increasing it. 6 refs. 


20336 (INIS-mf—13809(v.1,2), pp. 535-558) lon cyclotron in- 
stability of real and simulated fusion product populations. 
Dendy, R.P. (AEA Technology, Culham (United Kingdom)); Lash- 
more Davies, C.N. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 916p. (CONF-9106370—: 4. European fusion 
theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha 
particles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ion cyclotron instability of fusion product populations may 
both constrain experimental operations and offer diagnostic oppor- 
tunities. Already, intense superthermal cyclotron harmonic radiation 
from fusion protons (branch D + D — T + p) has been observed in 
JET deuterium plasmas, with signal strength proportional to the fu- 
sion reactivity measured by the neutron flux (branch D + D — °He 
+n). The identification of the underlying excitation mechanism, to- 
gether with its independence on the parameters of the fusion 
product population, is described in the first part of the talk. We 
then consider fusion product simulation experiments that have 
been carried out using minority ICRH on JET. It is known that the 
perpendicular temperature of the hot minority ions exceeds their 
parallel temperature by a factor of at least 7.5. This regime of 
strong energy anisotropy may be linearly unstable against the exci- 
tation of Alfven waves, which in turn may affect energy deposition. 
The theory of Alfven wave excitation by a minority ion species with 
temperature anisotropy is developed, and the corresponding experi- 
mental signature of the instability is deduced. (author). 3 refs, figs. 


20337 (INIS-mf-13809(v.1,2), pp. 559-566) Simulation of fu- 
sion a-component in a tokamak with He~ plasma and high 
power NBL. Gorelenkov, N.N.; Konovalov, S.V.; Mirnov, S.V. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jul 1991. 916p. 
(CONF-9106370—: 4. European fusion theory conference, Aspe- 
naes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The high energy proton component generated by the high power 
(= 10 MW) NBI with beam ions energy ~ 1MeV into the helium 
plasma is investigated. The resulting proton component is shown to 
simulate the alphas in a thermonuclear reactor quite well. The pro- 
tons driven collective effects are reported. It is shown that in a 
tokamak with high energy NBI the experimental investigation of hot 
protons driven TAE modes and the determination of the threshold 
value of the proton beta of TAE excitation will be possible in a wide 
plasma and device parameters range. (author). 4 figs, 3 tabs. 


20338 (INIS-mf—13809(v.1,2), pp. 567-591) Experimental in- 
vestigation of toroidal Alfven Eigenmodes in TFTR. Wong, K.L. 
(and others); Fonck, R.J.; Paul, S.F. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370—: 4. 
European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a collection of view graphs on a presentation about ex- 
perimental work on toroidal Alfven Eigenmodes in the TFTR 
tokamak. It is demonstrated that fast ions resonant with the Alfven 
velocity can excite magnetic field fluctuations near the eigenfre- 
quency of the toroidicity-induced shear Alfven Eigenmodes (TAE 
modes). The fluctuations were found to disappear at high magnetic 
fields. The variation of the eigenfrequency with the Alfven fre- 
quency and the standing wave structure measured by beam 
emission spectroscopy indicate that the excitations are due to TAE 
modes, with poloidal beta about unity, i.e., far removed from the 
ballooning threshold and different from parallel fishbone activity. 
The measured drop in neutron emission indicates the ejection of 
energetic particles, which portends trouble for alpha particle heat- 
ing and neutral beam current drive. Figs. 


20339 (INIS-mf-13809(v.1,2), pp. 592-623) Continuum 
damping of toroidal Alfven Eigenmodes. Berk, H.L. (Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies); Van Dam, 





J.W.; Lindberg, D.; Rosenbluth, M.N. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370-: 4. 
European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

The toroidal Alfven eigenmode (TAE) is of considerable concern 
to ignition experiments due to the possibility that these waves can 
be excited by alpha particles and, in turn, cause anomalous radial 
losses. Recent results from theory and experiment have intensified 
the interest in this mode. Here we describe theoretical studies that 
show how the TAE mode can experience damping due to reso- 
nance with the shear Alfven continuum. Figs. 


20340 (INIS-mf—13809(v.1,2), pp. 624-666) Anomalous 
losses of alpha particles caused by toroidal Altven Eigen- 
modes and approach to saturation. Sigmar, D.J. (Massachusetts 
inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter). International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 916p. (CONF-9106370—: 4. European fusion theory confer- 
ence, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in 
fusion research: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94622995. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Toroidal Alfven Eigenmodes (TAE) cause losses of super- 
Alfvenic alpha particles on theoretical grounds. Since the gap 
mode has at least two dominant poloidal harmonics for a given 
toroidal mode number the alpha particle guiding centre motion can 
produce stochastic diffusion in phase space above a critical pertur- 
bation amplitude in the relative radial magnetic field fluctuation. 
Below it resonant alpha particles can experience secular drifts 
across the classical orbit loss boundaries. Using a Hamiltonian 
guiding centre code, and the linear mode structure from a BPX 
equilibrium with the Nova code while leaving the relative magnetic 
field perturbation as a free parameter we find that (i) stochastic dif- 
fusion is established at the level of 0.002 for the relative magnetic 
field perturbation; (ii) toroidal angular momentum diffusion scales 
with the square of this perturbation; (iii) depending on energy, pitch 
angle and mode amplitude the toroidal linear momentum action- 
angle plot shows stochastic regions bounded by KAM surfaces, 
indicating confinement of alpha particles in the stochastic region; 
(iv) however, an alpha particle whose unperturbed toroidal canoni- 
cal momentum is close enough to a loss boundary can drift into 
the loss region if the corresponding KAM surface touches the loss 
boundary at a value for the relative magnetic field fluctuation value 
even below the threshold for stochasticity (such losses scale with 
the relative magnetic field perturbation rather than its square and 
tend to vanish after a transient unless alpha particles are replen- 
ished by the fusion source or collisions); (v) as shown by new 
guiding-centre simulations in which lost alpha particles are not 
replaced by new ones, the fast alpha particle confinement time ap- 
proaches the slowing-down time when the relative magnetic field 
perturbation exceeds 0.001. The guiding-centre code is used to de- 
termine the particle-to-wave nonlinear power transfer as a function 
of mode amplitude. 


20341 (INIS-mf-13809(v.1,2), pp. 667-688) Ellipticity and tri- 
angularity induced Alfven Eigenmodes: A new instability in 
burning plasmas. Betti, R. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Plasma Fusion Center); Freidberg, J.P. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

When the cross-section of the plasma column is elliptical, a new 
gap mode (the Ellipticity Induced Alfven Eigenmode (EAE)) can be 
excited with frequency near the Alfven frequency wa. Triangularity 
of the plasma column can also induce a gap mode (the Triangular- 
ity Induced Alfven Eigenmode (NAE)). An energetic particle 
population such as alpha particles can drive the EAE and the NAE 
unstable by resonant interaction. Since many tokamaks have finite 
elongation as compared to small toroidicity, the EAE may indeed 
be a more robust and global mode than the TAE. The most global 
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EAE couples some cylindrical eigenmodes. The region of strong 
coupling occurs at the q=2 surface and the width of the coupling 
region is finite. For typical q-profiles and plasma elongation values 
the n=1, m=(1,3) EAE involves a large portion of the plasma col- 
umn. For 1<q(r)<3, the m=(1,3) EAE mode does not intersect the 
continuum spectrum and therefore the continuum damping is ex- 
pected to be weak. The most unstable EAEs and NAEs have 
toroidal wavenumbers n>1 and the growth rates are of the order 
10-3 wa. It is also shown that the toroidal gap mode (TAE) is 
strongly stabilized via sideband resonance with the circulating ions 
and the EAE is stabilized by circulating electrons. Marginal stability 
conditions of the TAE, EAE and NAE are presented for different ig- 
nition devices. Figs. 


20342 (INIS-mf—13809(v.1,2), pp. 689-720) Destabilization of 
the toroidicity-induced shear Alfven Eigenmode by alpha pop- 
ulations using fluid moment descriptions. Spong, D.A. (Oak 
Ridge National Lab., TN (United States)). International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 916p. Contract DE- 
AC05-840R21400. (CONF-9106370-: 4. European fusion theory 
conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha parti- 
cles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Energetic plasma components, such as 3.5 MeV alphas, can 
couple to and destabilize discrete shear Alfven gap (TAE) modes. 
This can result in instabilities which are unique to ignited tokamaks 
and would not readily be observed in present experiments. A new 
approach for examining such instabilities is to develop closed sets 
of fluid moment equations which include the kinetic coupling and 
Landau damping physics necessary to excite these modes. These 
have been solved using the 3-D initial value code FAR in toroidal 
geometry. Both beamlike and Maxwellian models have been con- 
sidered for the hot species. The results show similar parameter 
scalings as analytic estimates and indicate the effects of continuum 
damping as multiple poloidal modes are included and profiles are 
varied. This approach allows us to go beyond what wouki be pos- 
sible with analytical or variational treatments and consider effects 
of finite ion Larmor radius, multiple poloidal modes, noncircular 
cross-sections, dissipative effects, and the nonlinear regime. Linear 
growth rates and mode structure will be discussed as a function of 
variations in profiles, hot species parameters, resistivity, and 
toroidal mode number. A nonlinear model and code have also 
been developed, allowing studies of turbulent magnetic field satura- 
tion levels caused by the TAE mode. Figs. 


20343 (INIS-mf—13809(v.1,2), pp. 721-737) Map model for al- 
pha particle containment with toroidal Alfven Eigenmode. 
Breizman, B. (Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies); Berk, H.L.; Ye, H. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370—: 4. 
European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 
The Toroidal Alfven Eigenmode (TAE) tends to highly localize in 
space centered about resonant surfaces where Kparaiiei(M+1), 
where Kparaile: (M) is the parallel wave number of the mode that is 
dominated by the m™ poloidal harmonic. For many parameters the 
width of the mode is smaller than the orbit excursion of an alpha 
particle from a flux surface. This is certainly true for moderate and 
large m numbers, and is even marginally applicable for the lowest 
m modes. This situation suggests that a mapping technique will be 
relevant for describing the diffusion of an alpha particle in the pres- 
ence of the TAE mode. When an alpha particle passes through a 
resonate surface it receives a kick that can be precisely calculated 
in the limit we have described. This kick primarily causes a change 
in the unperturbed canonical angular momentum of the particle. A 
map can readily be constructed that relates the phase and strength 
of kick for successive interactions. Various parameters will be cho- 
sen to display how global stochasticity develops as a function of the 
perturbed field strength as well as the perturbed spectrum. Figs. 


20344 (INIS-mf—13809(v.1,2), pp. 738-746) On the collisional 
damping of TAE modes by trapped electrons in tokamaks. 
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Gorelenkov, N.N.; Sharapov, S.E. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 916p. (CONF-9106370—: 4. 
European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

The collisional damping of global toroidicity-induced Alfven 
eigenmodes (TAE) by trapped electrons in tokamaks is investi- 
gated. The taking into account the collisions of the trapped 
electrons and passing ones and ions leads to an essential en- 
hanced value of the damping rate of the TAE in comparison with 
the usually assumed damping due to the magnetic curvature drift 
of the electrons. This enhanced value can be comparable or higher 
than expected from ordinary electron damping, and may suppress 
a-driven TAE modes. 3 refs, figs. 


20345 (INIS-mf-13809(v.1,2), pp. 747-770) Self-purification 
of a fusion plasma in tandem-mirror devices. Ryutov, D.D. 
(Institute of Nuclear Physics, Novosibirsk (Russian Federation)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—-: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In un-ignited tandem mirror cell plasmas impurities can build up 
in the central cell because longitudinal loss is vanishingly small 
due to the ion charge. In this view graph presentation it is shown 
that when intense fusion reactions take place even moderately 
high Z impurities are removed through small-impact-parameter col- 
lisions with alpha particles. The usefulness of related effects for 
plasma diagnostics is also briefly mentioned. Figs. 


20346 (INIS-mf—13809(v.1,2), pp. 771-791) Alpha - particle 


containment and spatial distribution of prompt losses in stel- 
larators as a function of the aspect ratio. Batistoni, P.; Aliadio, 
F.; Mancuso, S. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 916p. (CONF-9106370—: 4. European fusion theory 


conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha parti- 
cles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A collisionless alpha - particle orbit calculation based on the 
Boozer formalism has been performed using the ORBIT code, to 
study the properties of containment of m=2 stellarators. All the con- 
sidered configurations, which are obtained winding the helicoidal 
currents on circular cross section tori with constant pitch in toroidal 
coordinates, exhibit pronounced separatrix - like features that also 
rotate with constant pitch in toroidal coordinates. The fraction of 
contained alpha - particles is calculated as a function of the aspect 
ratio (3>R/a>12) and is found to higher than 80% for R/a>4. The 
alpha loss region is characterized by well defined windows in the 
birth pitch angles; moreover, the escaping alpha - particles cross 
the separatrix within narrow helical strips around the X - point path, 
when it is in the outboard of the torus. The motion is also followed 
outside the closed magnetic surfaces and the spreading of orbits 


with respect to the separatrix tails is shown as a function of the as- 
pect ratio. 3 refs. 


20347 (INIS-mf—13809(v.1,2), pp. 792-805) The effect of X- 
points on alpha particle orbits in tokamak configurations. 
Batistoni, P.; Segre, S.E. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1991. 916p. (CONF-9106370-: 4. European 
fusion theory conference, Aspenaes (Sweden), 10-19 Jun 1991). In 
Alpha particles in fusion research: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the presence of X-points on drift orbits of energetic 
ions is investigated in toroidal axisymmetric configurations. It is 
found that the presence of a null of the poloidal magnetic field can 
distort the orbits of ions close to the X-point. The consequence of 


this effect on the loss distribution of alpha particles is discussed. 
Figs. 


20348 (INIS-mf—13809(v.1,2), pp. 806-830) Influence of fast 
waves on the collective scattering of microwaves in fusion 
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plasmas. Chiu, S.C. (General Atomics, San Diego, CA (United 
States)). International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 916p. Contract DE-AC03-89ER53277. (CONF-9106370-: 4. 
European fusion theory conference, Aspenaes (Sweden), 10-19 
Jun 1991). In Alpha particles in fusion research: A collection of pa- 
pers presented at the IAEA technical committee meeting. Order 
Number DE94622995. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we report results of investigations of scattering by 
fluctuations in the lower hybrid range of frequencies near the fast 
branch. Figs, 1 tab. 


20349 (INIS-mf—13809(v.1,2), pp. 831-861) Direct and indi 
rect o-particle information from neutron measurements. 
Kaeline, J. (Uppsala Univ. (Sweden). Inst. of Physics); Gorini, G. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
916p. (CONF-9106370—: 4. European fusion theory conference, 
Aspenaes (Sweden), 10-19 Jun 1991). In Alpha particles in fusion 
research: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94622995. Source: OSTI; 
NTIS (US Sales Only); INIS. 

From present experience of neutron studies in deuterium plas- 
mas neutron diagnostics (ND) possibilities in D-T plasmas can be 
projected. This is not the case for alpha-particle diagnostics. How- 
ever, ND can be useful as a complement to the alpha-particle 
diagnostics proper. It is envisaged that in the next step tokamaks 
the total yield and its spatial distribution and the energy spectrum 
of the neutron emission will be measured. Outstanding issues con- 
cern accuracy, precision and scope of the data. However, evolving 
studies of plasma diagnostics for NET and ITER have recently led 
to the conceptualization of some advanced neutron detection tech- 
niques for burning plasmas. In this view graph presentation the 
limits for ND measurements for total yield, yield distribution and 
neutron energy spectrum are outlined and plasma quantities rele- 
vant for alpha-particle diagnostics, such as the total alpha-particle 
production rate and its profile, are discussed. In particular, it is 
noted that the fast (slowing-down) alpha population is coupled 
through its heating effect to the plasma reactivity, which is an ND 
observable. Hereby, ND can provide important indirect information 
on alpha particles. Concluding this presentation is a list of (high- 
accuracy) measurements enabled by this diagnostics tool together 
with the error bars. Figs. 


20350 (INIS-mf-13809(v.1,2), pp. 862-887) Studies on pellet 
acceleration for the alphe-particle diagnostics. Sato, K.N. (Na- 
tional Inst. for Fusion Science, Nagoya (Japan)); Sasao, M.; Noda, 
E.; Kogoshi, S. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 916p. (CONF-9106370-: 4. European fusion theory 
conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha parti- 
cles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental studies of pellet acceleration have been carried out 
by using a Nd-glass laser in order to investigate the possibility of 
pellet acceleration by laser irradiation as one of the approaches for 
confined alpha-particle diagnostics. Various kinds of pellets have 
been accelerated including beryllium and aluminum pellets. Total 
momentum of an ablated plasma by the irradiation is in good 
agreement with the momentum of a pellet accelerated. In addition, 
the scaling of the momentum of pellets with laser energy has been 
studied in detail. 4 figs, 1 tab. 


20351 (INIS-mf—13809(v.1,2), pp. 888-908) In-beam study of 
®Be(a n;7) 1*C reaction, promising as fast alpha-particle diag- 
nostics in tokamak plasmas. Kiptilyj, V.G. (AN SSSR, Leningrad 
(Russian Federation). Fiziko-Tekhnicheskij Inst.); Matjukov, A.V.; 
Mishin, A.S.; Najdenov, V.O.; Polunovskij, 1.A.; Rassadin, L.A.; 
Chugunov, I.N. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 916p. (CONF-9106370-: 4. European fusion theory 
conference, Aspenaes (Sweden), 10-19 Jun 1991). In Alpha parti- 
cles in fusion research: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94622995. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Atomic collision techniques are considered to be one of the most 
promising and elaborated alpha particle. The method based on the 
properties of nuclear reaction °Be(a n;-) '*C can be used for the 
diagnostics of alpha particles with E,.>1.7 MeV. Information about 





the distribution function by this method is based on the measure- 
ment and analysis of the spectrum of + rays with energies 4.44 
MeV from the deexcitation of the 2+ level of the finite nucleus '*C. 
The lifetime is equal to 0.06 ps (<< than the slowing down time of 
the recoiled nuclei in the medium). So the measured spectrum of 
4.44-MeV + rays is distorted by the Doppler effect. The shape of 
the gamma spectrum is defined by the velocity distribution of the 
recoiled nuclei, angular distribution of -y rays and angular correla- 
tion of neutron - + ray cascade. So ail the factors which determine 
the shape of 4.44-MeV + ray spectrum depend on the function of 
the alpha particle velocity distribution. There remains the question 
about the sensitivity to this distribution. It is shown here that the 
sensitivity of spectra to the different types of the distribution is 
enough for diagnostic purposes. Figs. 
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Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasma, Canberra (Australia), 12-15 Jul 
1993). In AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasmas: conference hand- 
book. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PLASMA HEATING/ponderomotive force; 
PONDEROMOTIVE FORCE/lower hybrid heating; EXPERIMENTAL 
DATA; HARMONIC GENERATION; NONLINEAR PROBLEMS; 
PLASMA IMPURITIES; PLASMA RADIAL PROFILES; SHEILA HE- 
LIAC 


20372 (INIS-mf—13853, pp. T-29) Experimental studies of 
RF produced plasmas and wave propagation in BASIL. Schnei- 
der, D.A. (Australian National Univ., Canberra, ACT (Australia). 
Plasma Research Lab.); Blackwell, B.D.; Borg, G.G.; Boswell, 
R.W.; Zhang, B.C. Australian inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
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in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA PRODUCTION/antennas; EX- 
PERIMENTAL DATA; HIGH-FREQUENCY DISCHARGES; 
MAGNETIC FIELDS; ANTENNAS; RF SYSTEMS; SPATIAL 
DISTRIBUTION; THERMONUCLEAR DEVICES; WAVE PROPA- 
GATION 


20373 (INIS-mf—13853, pp. T-30) Transient effects in travel 
ling and rotating field current drive. Storer, R.G. (Flinders Univ. 
of South Australia, Bedford Park, SA (Australia). School of Physical 
Sciences); Staines, J.A. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROTATING PLASMAttravelling waves; 
TRAVELLING WAVES/non-inductive current drive; ASPECT RA- 
TIO; EXPERIMENTAL DATA; HARMONICS; MAGNETIC FIELDS; 
MATHEMATICAL MODELS; NONLINEAR PROBLEMS; PLASMA 
EXPANSION; ROTAMAK DEVICES; THEORETICAL DATA; TIME 
DEPENDENCE; TOROIDAL CONFIGURATION 


20374 (INIS-mf-13853, pp. T-33) Current drive information 
from measurements of the steady and high frequency mag- 
netic fields in the toroidal device <}tilde x b-tiide> RYTHMAC. 
White, K. (Flinders Univ. of South Australia, Bedford Park, SA 
(Australia). School of Physical Sciences); McCarthy, A.L. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1993. 80p. (CONF-9307177—: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RF SYSTEMS/steady-state conditions; 
TOKAMAK DEVICES/non-inductive current drive; EXPERIMENTAL 
DATA; HARMONICS; HIGH-FREQUENCY DISCHARGES; MAG- 
NETIC FIELDS; NONLINEAR PROBLEMS 


20375 (INIS-mf-13853, pp. T-34) Experimental fast wave 
studies in Shella. Zhang, B. (Australian National Univ., Canberra, 
ACT (Australia). Plasma Research Lab.); Blackwell, B.; Borg, G.; 
Hamberger, S.; Schneider, D. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177—: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 
problems in the physics of magnetically confined plasma, Canberra 
(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. FAST MAGNETOACOUSTIC 
WAVES/high-frequency heating; ANTENNAS; COMPARATIVE 
EVALUATIONS; EXPERIMENTAL DATA; MHZ RANGE 01-100; 
PHASE VELOCITY; SHEILA HELIAC; THEORETICAL DATA; 
WAVE PROPAGATION 


20376 (INIS-mf—13853, pp. T-10) Theory of MHD instabilities 
resonantly excited by energetic particles In tokamaks. Chen, 
Liu (California Univ., irvine, CA (United States). Dept. of Physics). 
Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1998. 80p. Sponsored by USDOE Office 
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of Energy Research, Washington, DC (United States);National Sci- 
ence Foundation, Washington, DC (United States). Contract No. 
DE-AC02-76-CHO3073. (CONF-9307177—: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. TOKAMAK DEVICES/ 
magnetohydrodynamics; ALFVEN WAVES; BALLOONING INSTA- 
BILITY; DISPERSION RELATIONS; EXPERIMENTAL DATA; 
FISHBONE INSTABILITY; MAGNETOHYDRODYNAMICS 


20377 (INIS-mf-13853, pp. T-11) Ideal MHD stability of 3D 
stellarator configurations. Cooper, W.A. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)). Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177—: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 
problems in the physics of magnetically confined plasma, Canberra 
(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental! problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. MHD EQUILIBRIUM/mercier 
criterion; MHD EQUILIBRIUM‘three-dimensional calculations; 
STELLARATORS/mhd equilibrium; BALLOONING INSTABILITY; 
EXPERIMENTAL DATA; KINK INSTABILITY; STELLARATORS; 
STRONG INTERACTIONS 


20378 (INIS-mf-13853, pp. T-16) Heliac equilibrium. Gard- 
ner, H.J. (Australian National Univ., Canberra, ACT (Australia). 
Plasma Research Lab.). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177-: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OST; NTIS (US Sales Only); INIS. 

Short communication. H-1 HELIAC/mhd equilibrium; COM- 
PUTER CALCULATIONS; MAGNETIC ISLANDS; STOCHASTIC 
PROCESSES; THEORETICAL DATA; THREE-DIMENSIONAL 
CALCULATIONS 


20379 (INIS-mf-13853, pp. T-21) Simulation of a large 
Langmuir probe in a magnetized flowing plasma. Kim, H. (Syd- 
ney Univ., NSW (Australia). Dept. of Plasma Physics); Porteous, R. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. LANGMUIR PROBE/kinetic equa- 
tions; PLASMA DENSITY/langmuir probe; ECR HEATING; 
EXPERIMENTAL DATA; ION COLLISIONS; MAGNETIC CONFINE- 
MENT; PLASMA SIMULATION 


20380 (INIS-mf-13853, pp. 2) Effects of plasma biasing on 
plasma edge parameters. Li, X.B. (Sydney Univ., NSW (Aus- 
tralia). Dept. of Plasma Physics); Cross, R.C. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
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science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BOUNDARY LAYERS/negative mass ef- 
fect; PLASMA DENSITY/electric potential; ELECTRODES; 
EXPERIMENTAL DATA; GRAPHITE; PLASMA IMPURITIES; 
TOKAMAK DEVICES 


20381 (INIS-mf-13853, pp. P-I-10) Thompson scattering 
diagnostic for H-1. Shats, M.G. (Australian National Univ., Can- 
berra, ACT (Australia). Plasma Research Lab.); Rudakov, D.L.; 
Sharp, L.E. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PLASMA DENSITY/thomson scattering; 
PLASMA DIAGNOSTICS/computerized control systems; PLASMA 
RADIAL PROFILES/thomson scattering; ACCURACY; ELECTRON 
TEMPERATURE; EXPERIMENTAL DATA; H-1 HELIAC; OPTI- 
MIZATION; SPECIFICATIONS 


20382 (INIS-mf—13853, pp. P-l-11) Tomographic wire-grid 
imaging of magnetic surfaces. Blackwell, B.D. (Australian Na- 
tional Univ., Canberra, ACT (Australia). Plasma Research Lab.); 
Howard, J.; Tumlos, R.B. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177-: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. MAGNETIC SURFACES*/topological 
mapping; TOPOLOGICAL MAPPING/grids; TOPOLOGICAL MAP- 
PING/optical systems; ELECTRON GUNS; EXPERIMENTAL DATA; 
FUNCTIONAL MODELS; SHEILA HELIAC; GRIDS 


20383 (INIS-mf-13853, pp. P-l-12) A multi-channel six-view 
interferometer for measuring plasma density profiles in the H- 
1 heliac. Warr, G. (Australian National Univ., Canberra, ACT 
(Australia). Plasma Research Lab.); Howard, J. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. INTERFEROMETERS/multi-channel 
analyzers; PLASMA DIAGNOSTICS/interferometers; DIFFRAC- 
TION GRATINGS; EXPERIMENTAL DATA; FAR INFRARED 
RADIATION; FOURIER ANALYSIS; H-1 HELIAC; HARMONICS; 


INTERFEROMETERS; LASERS; PLASMA DENSITY; SPATIAL 
RESOLUTION 


20384 (INIS-mf-13853, pp. P-I-1) Helicon wave propagation 
and plasma production in Sheila. Loewenhardt, P.K. (California 
Inst. of Tech., Pasadena, CA (United States)); Blackwell, B.D. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 





of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HELICON WAVES/wave propagation; 
SHEILA HELIAC/helicon waves; ANTENNAS; ARGON; BUMP-IN- 
TAIL INSTABILITY; DISTRIBUTION FUNCTIONS; ENERGY 
SPECTRA; EXPERIMENTAL DATA; HELIUM; INTERACTIONS; 
LANGMUIR PROBE; MHZ RANGE 01-100; PHASE VELOCITY; 
PLASMA POTENTIAL; PLASMA PRODUCTION 


20385 (INIS-mf—13853, pp. P-I-13) Plasma formation and RF 
current drive in Sheila. Zhang, B. (Australian National Univ., Can- 
berra, ACT (Australia). Plasma Research Lab.); Blackwell, B.; 
Borg, G.; Hamberger, S. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA PRODUCTION/rf systems; AN- 
TENNAS; COUPLING; EXPERIMENTAL DATA; INTERACTIONS; 
NONLINEAR PROBLEMS; SHEILA HELIAC 


20386 (INIS-mf—13853, pp. P-l-10) A Monte-Carlo model of 
differential argon ion-neutral cross-sections. Smith, H. (Aus- 
tralian National Univ., Canberra, ACT (Australia). Plasma Research 
Lab.); Porteous, R.K.; Defauconpret, S.; Boswell, R.A. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1993. 80p. (CONF-9307177—: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 


Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ARGON IONS/ion-atom collisions; ION- 


ATOM COLLISIONS/differential cross sections; 1ON-ATOM 
COLLISIONS/monte carlo method; COMPUTERIZED SIMU- 


LATION; ENERGY DEPENDENCE; EXPERIMENTAL DATA; 
NEUTRAL PARTICLES 


20387 (INIS-mf-—13853, pp. P-I-2) Soft x-ray temperature di- 
agnostic for the H-1 Heliac. Cheetham, A.D. (Univ. of Canberra, 
Canberra, ACT (Australia). Faculty of Information Sciences and En- 
gineering). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. H-1 HELIAC/plasma diagnostics; PLASMA 
DIAGNOSTICS/electron temperature; PLASMA DIAGNOSTICS/soft 
x radiation; COMPUTERIZED SIMULATION; EXPERIMENTAL 
DATA; OPTIMIZATION; RADIATION DETECTION; RADIATION DE- 
TECTORS; SENSITIVITY; X-RAY DOSIMETRY 


20388 (INIS-mf—13853, pp. P-l-2) Development of neociassi- 
cal transport simulation for the H-1 Heliac. Dettrick, S.A. 
(Australian National Univ., Canberra, ACT (Australia). Plasma Re- 
search Lab.); Painter, S.L.; Borg, G.G.; Dewar, R.L.; Gardner, H.J. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
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of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 1 ref. H-1 HELIAC/neoclassical transport 
theory; NEOCLASSICAL TRANSPORT THEORY/monte carlo 
method; DIFFERENTIAL EQUATIONS; ELECTRON-ION COLLI- 
SIONS; EXPERIMENTAL DATA; ION SOURCES; PARTICLE 
LOSSES; PLASMA SIMULATION; SELF-CONSISTENT FIELD 


20389 (INIS-mf-13853, pp. P-I-3) Time and spatial resolved 
optical emission in a helicon reactor. Ellingboe, A.R. (Australian 
National Univ., Canberra, ACT (Australia). Plasma Research Lab.); 
Boswell, R.W.; Booth, J.P.; Sadeghi, N. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177-: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ARGON !ONS/emission spectra; RF SYS- 
TEMS/iandau damping; DEPOSITION; EXPERIMENTAL DATA; 
PLASMA DIAGNOSTICS; SPATIAL DISTRIBUTION; TIME DE- 
PENDENCE 


20390 (INIS-mf—13853, pp. P-I-4) Capture-theorem for flux- 
minimizing magnetic surfaces. Dewar, R.L. (Australian National 
Univ., Canberra, ACT (Australia). Dept. of Theoretical Physics); 
Hudson, S.R.; Price, P. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. MAGNETIC SURFACES/transport 
theory; TRANSPORT THEORY/magnetic flux coordinates; INTE- 
GRALS; MAGNETOHYDRODYNAMICS; THEORETICAL DATA; 
THREE-DIMENSIONAL CALCULATIONS 


20391 (INIS-mf-13853, pp. P-I-4) Arnold diffusion of elec- 
tron orbits in the H-1 heliac. Hardy, S. (Australian National Univ., 
Canberra, ACT (Australia). Dept. of Theoretical Physics); Gardner, 
H.J. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasma, Canberra (Australia), 12-15 Jul 
1993). In AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasmas: conference hand- 
book. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. H-1 HELIAC/electron drift; DIFFU- 
SION; ELECTRIC FIELDS; EXPERIMENTAL DATA; MAGNETIC 
ISLANDS; STOCHASTIC PROCESSES; TIME DEPENDENCE 


20392 (INIS-mf—13853, pp. P-I-5) Flux-minimizing curves 
through Islands. Khorev, A.B. (Australian National Univ., Can- 
berra, ACT (Australia). Dept. of Theoretical Physics); Dewar, R.L. 
Australian inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177—: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 2 refs. CLOSED PLASMA DEVICES/ 
magnetic surfaces; MAGNETIC FLUX/lagrange equations; EXPER- 
IMENTAL DATA; HELICON RESONANCE; MAGNETIC ISLANDS; 
NONLINEAR PROBLEMS; TOROIDAL CONFIGURATION 


20393 (INIS-mf-13853, pp. P-I-6) Calculations of dimen- 
sions and attractors of non-linear tearing mode dynamics. 
Persson, M. (Australian National Univ., Canberra, ACT (Australia). 
Dept. of Theoretical Physics); Laing, C.R. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROTATING PLASMA/ 
magnetohydrodynamics; TEARING INSTABILITY/attractors; DIF- 
FERENTIAL EQUATIONS; EXPERIMENTAL DATA; LYAPUNOV 
METHOD; NONLINEAR PROBLEMS; MAGNETOHYDRODYNAM- 
ICS; SIMULATION; ATTRACTORS 


20394 (INIS-mf-—13853, pp. P-l-6) Calculation of drift waves 
in heliac geometry. Nordman, H. (Chalmers Univ. of Technology, 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics); Pearsson, M.; Gardner, H. Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON DRIFT/Ahree-dimensional 
calculations; PLASMA WAVES/electron drift; BALLOONING INSTA- 
BILITY; COMPUTER CALCULATIONS; EIGENVALUES; H-1 
HELIAC; MAGNETIC FIELD RIPPLES; MAGNETIC FLUX COOR- 
DINATES; THEORETICAL DATA 


20395 (INIS-mf-13853, pp. P-I-7) Particle diffusion along 
the stochastic web in the field of a wave packet and a mag- 
netic field. Petrovichev, B.A. (Space Research Institute, Moscow 
(Russian Federation)). Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177-: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PARTICLE KINEMATICS/stochastic pro- 
cesses; WAVE PACKETS/particle kinematics; DIFFUSION; 
EXPERIMENTAL DATA; HARMONICS; MAGNETIC FIELDS; 
WAVE PROPAGATION 


20396 (INIS-mf-13853, pp. P-I-8) On helicon wave induced 
radial plasma transport. Petrzilka, V. (Australian National Univ., 
Canberra, ACT (Australia). Dept. of Theoretical Physics). Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1993. 80p. (CONF-9307177-: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION PLASMA WAVES/ 
magnetohydrodynamics; [ON PLASMA WAVES/‘transport theory; 
TRANSPORT THEORY/plasma fluid equations; HELICON 
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WAVES; MAGNETOHYDRODYNAMICS; MATHEMATICAL MOD- 
ELS; PLASMA RADIAL PROFILES; PONDEROMOTIVE FORCE; 
THEORETICAL DATA 


20397 (INIS-mf-13853, pp. P-li-4) RF measurements and 
analysis. Donaldson, N. (Flinders University of South Australia, 
Bedford Park, SA (Australia). Plasma Physics Group); Euripides, 
P.; Wite, K.; Xu, S. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA DIAGNOSTICS/data acquisition; 
PLASMA EATERS/calibration; EXPERIMENTAL DATA; MAGNETIC 
CONFINEMENT; CALIBRATION; RF SYSTEMS 


20398 (INIS-mf-13853, pp. P-Il-9) Transputer system for 
real-time plasma diagnostic data analysis. Waller, J. (Univ. of 
Central Queensland, Rockhampton, QLD (Australia). Dept. of Ap- 
plied Physics); Xuehua, Shi; Howard, J.; Blackwell, B. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1993. 80p. (CONF-9307177-: AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. PLASMA DIAGNOSTICS/multi- 
channel analyzers; PLASMA DIAGNOSTICS/real time systems; 
DATA ANALYSIS; EVALUATED DATA; EXPERIMENTAL DATA; H-1 
HELIAC; IMAGE PROCESSING; PARALLEL PROCESSING; 
PLASMA DENSITY 


20399 (INIS-mf-13853, pp. P-Il-10) A scanning Michelson 
interferometer for the TORTUS tokamak. Teo, C-Y. (Sydney 
Univ., NSW (Australia). Dept. of Plasma Physics); James, B.W.; 
Cannon, J.S.; Khachan, J.; Howard, J. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177—: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. PLASMA DENSITY/michelson in- 
terferometer,; EXPERIMENTAL DATA; LASER RADIATION; 
MULTI-CHANNEL ANALYZERS; PLASMA DIAGNOSTICS; SPECI- 
FICATIONS; TORTUS TOKAMAK 


20400 (INIS-mf-13853, pp. P-II-5) New approximations to 
the transport properties of low-temperature plasmas in electric 
and magnetic fields. Simpson, S.W. (Sydney Univ., NSW (Aus- 
tralia). School of Electrical Engineering); Law, S.H. Australian inst. 
of Nuclear Science and Engineering, Lucas Heights, NSW (Aus- 
tralia). 1993. 80p. (CONF-9307177—: AINSE plasma science and 
technology conference and Elizabeth and Frederick White work- 
shop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. PLASMA/transport theory; TRANSPORT 
THEORY/distribution functions; ELECTRIC CONDUCTIVITY; 
ELECTRON TEMPERATURE; ELECTRON-ELECTRON COLLI- 
SIONS; HALL EFFECT; LORENTZ TRANSFORMATIONS; 
MATHEMATICAL MODELS; PLASMA; THEORETICAL DATA 





20401 (INIS-mf—-13853, pp. P-II-5) Anomalous transport in 
closed magnetic systems. Liley, B.S. (Waikato Univ., Hamilton 
(New Zealand)). Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAGNETIC CONFINEMENT/steady-state 
conditions; PLASMA/magnetic confinement; ION WAVE INSTABIL- 
ITY; PLASMA; PLASMA DRIFT; PLASMA RADIAL PROFILES; 
THEORETICAL DATA; TRANSPORT THEORY; WAVE PROPAGA- 
TION 


20402 (INIS-mf—13853, pp. P-ll-7) A spectroscopic study of 
a hydrogen/methane microwave plasma. Rice, M.S. (Sydney 
Univ., NSW (Australia). Dept. of Plasma Physics); James, B.W.; 
Falconer, |.S.; Khachan, J.; Pigott, J.R. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177—: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON TEMPERATURE/emission 
spectroscopy; PLASMA/impurities; © PLASMA/rotation-vibration 
model; CHEMICAL VAPOR DEPOSITION; COMPUTERIZED SIM- 
ULATION; DIAMONDS; EXPERIMENTAL DATA; HYDROGEN; 
METHANE; MICROWAVE RADIATION; PLASMA; IMPURITIES; 
ROTATIONAL STATES; THIN FILMS 


20403 (INIS-mf—13853, pp. P-ll-9) The spectrum of discrete 
Aliven wave Eigenmodes. Teo, C-Y. (Sydney Univ., NSW (Aus- 
tralia). Dept. of Plasma Physics); Cross, R.C. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. ALFVEN WAVES/spectra; COLD 
PLASMA/alfven waves; COLD PLASMAddispersion relations; 
SPECTRA; EIGENVALUES; EXPERIMENTAL DATA; PLASMA 
DENSITY; TOROIDAL CONFIGURATION; TORTUS TOKAMAK 


20404 (INIS-mf—13853, pp. P-Il-10) The measurement of the 
nor-linear Hall force in a Rotamak discharge. Xu, S. (Flinders 
University of South Australia, Adelaide, SA (Australia). Plasma 
Physics Group). Australian Inst. of Nuclear Science and Engineer- 
ing, Lucas Heights, NSW (Australia). 1993. 80p. (CONF-9307177—-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. MAGNETIC FIELDS/oscillation 
modes; ROTAMAK DEVICES/hall effect; EXPERIMENTAL DATA; 
HARMONICS; NONLINEAR PROBLEMS; TOROIDAL CONFIGU- 
RATION 


20405 (INIS-mf—13853, pp. P-Il-4) Results from the 50 litre 
Rotamak device at Flinders. Donaldson, N. (Flinders Univ. of 
South Australia, Bedford Park, SA (Australia). Plasma Physics 
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Group); Jones, |.R.; Xu, S. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1993. 80p. (CONF- 
9307177—: AINSE plasma science and technology conference and 
Elizabeth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasma, Canberra (Aus- 
tralia), 12-15 Jul 1993). In AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasmas: 
conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROTAMAK DEVICES/electric discharges; 
COMPACT TORUS; CONFIGURATION; EXPERIMENTAL DATA; 
PERFORMANCE 


20406 (INIS-mf-13853, pp. P-ll-8) Effect of resistivity on the 
fully toroidal magnetohydrodynamic spectrum. Schellhase, A.R. 
(Flinders Univ. of South Australia, Bedford Park, SA (Australia). 
School of Physical Sciences). Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177-: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 
problems in the physics of magnetically confined plasma, Canberra 
(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short communication. 
magnetohydrodynamics; ALFVEN WAVES; ELECTRIC CON- 
DUCTIVITY; ENERGY SPECTRA; EXPERIMENTAL DATA; 
MAGNETOHYDRODYNAMICS; TOROIDAL CONFIGURATION 


ROTATING PLASMA’ 


20407 (INIS-mf—-13853, pp. P-ll-11) Dynamics of rotating 
plasmas. Yue, Y. (Sydney Univ., NSW (Australia). School of Elec- 
trical Engineering); Law, S.H.; Simpson, S.W. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. Sponsored by Australian Research Council, Canberra, 
ACT (Australia). (CONF-9307177-: AINSE plasma science and 
technology conference and Elizabeth and Frederick White work- 
shop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA CENTRIFUGES/computerized 
simulation; ROTATING PLASMA/magnetohydrodynamics; BOUND- 
ARY LAYERS; MATHEMATICAL MODELS; PLASMA PRESSURE; 
MAGNETOHYDRODYNAMICS; THEORETICAL DATA; VELOCITY; 
WALL EFFECTS 


20408 (INIS-mf—13870, pp. 87-88) Diagnostics and dynam- 
ics of the Z-pinch. Hakr, J. (Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). Fakulta Elektrotechnicka); Kravarik, J.; 
Kubes, P.; Kulhanek, P.; Pichal, J. Ceske Vysoke Uceni Technicke, 
Prague (Czech Republic). 30 Apr 1994. (CONF-940184—-: CTU 
seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In Pro- 
ceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LINEAR Z PINCH DEVICES/plasma diag- 
nostics; PLASMA DIAGNOSTICS/schlieren method; ELECTRIC 
DISCHARGES; TURBULENCE 


20409 (INIS-mf-13870, pp. 89-90) Optic diagnostic devices 
for pulse discharge plasma. Kravarik, J. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Elektrotechnicka); 
Hakr, J.; Kubes, P.; Kulhanek, P.; Pichal, J. Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA DIAGNOSTICS/schlieren 
method; ELECTRIC DISCHARGES; NEODYMIUM LASERS; 
PULSES 
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20410 (INIS-mf-13870, pp. 91-92) Absorption of femtosec- 
ond laser pulses in solid targets. Limpouch, J. (Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). Fakulta Jaderna a 
Fysikaine Inzenyrska); Drska, L.; Andreev, A. Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). 30 Apr 1994. (CONF- 
940184—: CTU seminar 94, Prague (Czech Republic), 17-20 Jan 
1994). In Proceedings of the CTU seminar 94. Pt. A. 234p. Order 
Number DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LASER-PRODUCED PLASMA/simulation; 
ABSORPTION; LASER RADIATION; SIMULATION; NEODYMIUM 
LASERS; PLASMA DENSITY; PULSES; SKIN EFFECT; SOLID- 
STATE PLASMA 


20411 (INIS-mf—13870, pp. 93-94) Particle transport coeffi- 
cients for extreme systems. Drska, L. (Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Jaderna a Fysikaine 
Inzenyrska); Sinor, M.; Vondrasek, J. Ceske Vysoke Uceni Tech- 
nicke, Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: 
CTU seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In 
Proceedings of the CTU seminar 94. Pt. A. 234p. Order Number 
DE94624077. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/charged-particle transport; 
ELECTRONS; IONS; PLASMA; STOPPING POWER 


20412 (INIS-mf—13872, pp. 201-202) Soft X-ray detection in 
diagnostics of hot plasmas. Pina, L. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czech Republic). Fakulta Jaderna a Fysikaline 
Inzenyrska); Moravec, J.; Mocek, T. Ceske Vysoke Uceni Tech- 
nicke, Prague (Czech Republic). 30 Apr 1994. (CONF-940184—: 
CTU seminar 94, Prague (Czech Republic), 17-20 Jan 1994). In 
Proceedings of the CTU seminar 94. Pt. C. 212p. Order Number 
DE94624078. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HOT PLASMA/plasma_ diagnostics; 
PLASMA DIAGNOSTICS/x-ray detection; CHARGE-COUPLED DE- 
VICES; SILICON DIODES; SOFT X RADIATION 


20413 (INIS-RU-364) Summaries of reports of working 
seminar "Fusion reactions in condensed matter” and All-union 
conference "Cold fusion”. AN SSSR, Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (In Russian). (CONF-9103282—: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion; Working seminar on "Fusion reactions in condensed 
matter” and All-union conference on "Cold fusion’, Dubna (Russian 
Federation); Moscow ( Source: OSTI; NTIS (US Sales Only); INIS. 
Possibility of nuclear reactions initiation in condensed matter is 
considered. Mechanism of low-energy cold fusion in solid body is 
suggested and results of experiments on neutron, tritium and heat 
fluxes detection during electrolysis of heavy water are presented. 


20414 (KFTI-93-9) Excitation of fast magneto-acoustic 
waves in unhomogeneous plasma of a large size tokamak. 
Girka, |.A.; Longinov, A.V.; Stepanov, K.N. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 32p. (In Rus- 
sian). Order Number DE94625050. Source: OST; NTIS (US Sales 
Only); INIS. 

The excitation of fast magneto-acoustic waves by a small size 
current turn in plasma of large dimensions with linear density pro- 
file at the boundary is considered. Simple analytical solutions for 
plasma and antenna impedance in various absorption regimes are 
obtained. The dependence of impedance antenna performances on 
plasma and antenna parameters (gradient of Alfven refraction in- 
dex, frequency, longitudinal and azimuthal wave numbers, distance 
from antenna to camera wall and to plasma) are analyzed. (au- 
thor). 19 refs., 6 figs. 


20415 (KFTI-93-34) Stimulated scattering of a slow elec 
tromagnetic wave excited by the relativistic electron beam. 
Ognivenko, V.V. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1993. 4p. Order Number DE94625049. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A theory is presented offered for two-stage stimulated scattering 
of a slow electromagnetic wave excited by a relativistic electron 
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beam under conditions of the anomalous Doppler effect in an axial 
guide magnetic field. (author). 4 refs. 


20416 (NIFS—248) Attractors of dissipative structure in 
three dissipative fluids. Kondoh, Yoshiomi (Gunma Univ., Kiryu 
(Japan). Faculty of Engineering). National Inst. for Fusion Science, 
Nagoya (Japan). Oct 1993. 35p. Order Number DE94765548. 
Source: OSTI; NTIS; INIS. 

A general theory with use of auto-correlations for distributions is 
presented to derive that realization of coherent structures in gen- 
eral dissipative dynamic systems is equivalent to that of 
self-organized states with the minimum dissipation rate for instanta- 
neously contained energy. Attractors of dissipative structure are 
shown to be given by eigenfunctions for dissipative dynamic opera- 
tors of the dynamic system and to constitute the self-organized and 
self-similar decay phase. Three typical examples applied to incom- 
pressible viscous fluids, to incompressible viscous and resistive 
magnetohydrodynamic (MHD) fluids and to compressible resistive 
MHD plasmas are presented to lead to attractors in the three 
dissipative fluids and to describe a common physical picture of self- 
organization and bifurcation of the dissipative structure. (author). 


20417 (PPPL-2980) Evolution of the alpha particle driven 
toroidicity induced Alfven mode. Wu, Y.; White, R.B.; Cheng, 
C.Z. Princeton Univ., NJ (United States). Plasma Physics Lab. Apr 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94010362. Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of alpha particles with a toroidicity induced Alfven 
eigenmode is investigated self-consistently by using a kinetic dis- 
persion relation. All important poloidal harmonics and their radial 
mode profiles are included. A Hamiltonian guiding center code is 
used to simulate the alpha particle motion. The simulations include 
particle orbit width, nonlinear particle dynamics and the effects of 
the modes on the particles. Modification of the particle distribution 
leading to mode saturation is observed. There is no significant al- 
pha particle loss. 


20418 (PPPL-—2984) Self-consistent study of the alpha par- 
ticle driven TAE mode. Wu, Y.; White, R.B. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Apr 1994. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94010361. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The interaction of high energy particles with an Alfven eigen- 
mode is investigated self-consistently by using a realistic kinetic 
dispersion relation. All important poloidal mode numbers and their 
radial mode profiles as calculated with the NOVA-K code are in- 
cluded. A Hamiltonian guiding center code is used to simulate the 
alpha particle motion. The numerical simulations include particle or- 
bit width, nonlinear particle dynamics and the effects of the modes 
on the particles. Modification of the particie distribution leading to 
mode saturation is observed. Particle loss is limited to devices in 
which the alpha particle gyro radius is a significant fraction of the 
minor radius. 


20419 (PPPL—2986) Comparison of initial value and eigen- 
value codes for kinetic toroidal plasma _ instabilities. 
Kotschenreuther, M. (Univ. of Texas, Austin, TX (United States). In- 
stitute for Fusion Studies); Rewokit, G.; Tang, W.M. Princeton 
Univ., NJ (United States). Plasma Physics Lab. Apr 1994. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE94010360. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In plasma physics, linear instability calculations can be imple- 
mented either as initial value calculations or as eigenvalue 
calculations. Here, comparisons between comprehensive linear gy- 
rokinetic calculations employing the ballooning formalism for high-n 
(toroidal mode number) toroidal instabilities are described. One 
code implements an initial value calculation on a grid using a 
Lorentz collision operator and the other implements an eigenvalue 
calculation with basis functions using a Krook collision operator. An 
electrostatic test case with artificial parameters for the toroidal drift 
mode destabilized by the combined effects of trapped particles and 
an ion temperature gradient has been carefully analyzed both in 





the collisionless limit and with varying collisionality. Good agree- 
ment is found. Results from applied studies using parameters from 
the Tokamak Fusion Test Reactor (TFTR) experiment are also 
compared. 


20420 (PSC-30) Far-infrared laser interferometry measure- 
ments on the STP-3(M) reversed-field pinch. Kubota, Shigeyuki 
(Nagoya Univ. (Japan). Faculty of Engineering); Nagatsu, Masaaki; 
Tsukishima, Takashige; Arimoto, Hideki; Sato, Koichi; Matsuoka, 
Akio. Nagoya Univ. (Japan). Plasma Science Center. Sep 1993. 
23p. Order Number DE94765440. Source: OSTI; NTIS; INIS. 

Far-infrared laser interferometry at 432 um was carried out on 
the STP-3(M) reversed-field pinch. Measurements along two verti- 
cal chords showed a change from a parabolic-like to a flat-like 
electron density profile after fied reversal. A density profile inver- 
sion and a correlated toroidal magnetic flux perturbation were also 
observed during the transition from the current rising to the current 
decay phase. Measurements of electron density fluctuations indi- 
cated relative fluctuation levels of ~10% for both chords during the 
current rising phase and ~5% and ~15% during the current decay 
phase for the central and outer chords, respectively. Spectral anal- 
ysis showed a ~30 kHz mode consistent with poloidal mode 
number m=0 magnetic fluctuations, and a ~90 kHz mode localized 
to the outer region of the plasma, which was strongly excited dur- 
ing the current decay phase and may be connected to particle and 
energy transport in STP-3(M). (author). 


20421 (PSC-31) Global dynamo in a reversed field pinch 
plasma. Sato, K.|. (and others); Nagata, A.; Kubota, S. Nagoya 
Univ. (Japan). Plasma Science Center. Oct 1993. 23p. Order Num- 
ber DE94765441. Source: OSTI; NTIS; INIS. 

We found that an RFP dynamo uniformly generates most of the 
toroidal flux along the toroidal direction in an RFP plasma with a 
high magnetic Reynolds (S) number. Hereafter we call it the global 
dynamo. The toroidal flux generated by the global dynamo is 
proportional to the plasma current. The effective inductance (pro- 
portional constant) increases with the S number and is kept at a 
constant value against the change of the plasma current. This 
means that the pinch parameter © is held constant; that is, the 
global dynamo has a self-organizing effect sustaining a particular 
RFP magnetic field configuration. By comparison with simulation 
results and analysis of magnetic fluctuations. We confirmed that 
the global dynamo is generated by the single helicity m (poloidal 
mode number) = 1 mode alone. (author). 


20422 (PSC-32) Burst of energetic ions from reversed 
field pinch plasma. Matsuoka, A. (Gunma Univ., Kiryu (Japan). 
Faculty of Engineering); Sugawara, M.; Kondoh, Y.; Aoto, K.; Sato, 
K.I.; Kubota, S.; Arimoto, H.; Nagata, A.; Nagatsu, M.; Masamune, 
S. Nagoya Univ. (Japan). Plasma Science Center. Nov 1993. 29p. 
Order Number DE94765447. Source: OSTI; NTIS; INIS. 

In a reversed field pinch (RFP), behavior of edge plasma is in- 
vestigated by an energy analyzer and movable electrostatic probes 
scanning from the boundary of the core plasma to 122 mm outside 
in order to separate effects of ions and electrons. We clearly 
confirmed the behavior of the edge plasma and found that the en- 
ergetic ions with a monochromatic energy distribution of about 3 
keV were emitted from the core plasma. Its particle flux is 10'” - 
10'® cm-* sec—'. The energetic ion burst does not synchronize 
with the RFP dynamo. It is accompanied with the generation of the 
island overlapping. (author). 


20423 (SAND-—94-0934C) D-D fusion experiments using fast 
z pinches. Spielman, R.B. (and others); Baldwin, G.T.; Cooper, G. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-94AL85000. (CONF-9405128-1: International con- 
ference on progress and applications of plasma focus research, 
Hoboken, NJ (United States), 27 May 1994). Order Number 
DE94010090. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of high current (| > 10 MA) drivers provides us 
with a new tool for the study of neutron-producing plasmas in the 
thermal regime. The imploded deuterium mass (or collisionality) in- 
creases as |* and the ability of the driver to heat the plasma to 
relevant fusion temperatures improves as the power of the driver 
increases. Additionally, fast (< 100 ns) implosions are more stable 
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to the usual MHD instabilities that plagued the traditional slower 
implosions. We describe experiments in which deuterium gas puffs 
or CDz fiber arrays were imploded in a fast z-pinch configuration 
on Sandia’s Saturn facility generating up to 3 x 10'* D-D neu- 
trons. These experiments were designed to explore the physics of 
neutron-generating plasmas in a z-pinch geometry. Specifically, we 
intended to produce neutrons from a nearly thermal plasma where 
the electrons and ions have a nearly Maxwellian distribution. This 
is to be clearly differentiated from the more usual D-D beam-target 
neutrons generated in many dense plasma focus (DPF) devices. 


20424 (TRITA-ALF-93-06) Tuning of JET transmission line/ 
antenna system during ICRH. Oeberg, J. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Fusion Plasma Physics. May 1993. 
63p. Order Number DE94625058. Source: OSTI; NTIS; INIS. 

The launched toroidal wave spectrum for ICRH and ICRH cur- 
rent drive is controlled by the phasing of the antenna currents. This 
causes imbalance in the transmission lines, which makes it more 
difficult to use the full power of the ICRH generators. Further, the 
generators are sensitive to the amount of reflected power. To re- 
duce the amount of reflected power the transmission lines have to 
be constantly tuned. To study the tuning three models of the an- 
tenna are developed and compared with experimental results. A 
method is suggested which enables better usage of the generated 
power using a power correction unit to evenly distribute the power 
load between the generators. 4 refs, 24 figs. 


20425 (TRITA-ALF-93-08) A method for ion temperature 
measurements at the Extrap-T1 reversed field pinch. Hoerling, 
P. (Royal Inst. of Tech., Stockholm (Sweden). Dept. of Physics 1); 
Rachlew-Kaeline, E.; Zastrow, K.D.; Brzozowski, J.H. Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Fusion Plasma Physics. Dec 
1993. 22p. Order Number DE94625038. Source: OSTI; NTIS; INIS. 

Doppler broadening measurements on C**, C#+, O4+, O* and 
O*+ spectral lines in the quartz-UV region are performed on the 
Extrap-T1 reversed field pinch using a 1-m Czerny-Turner spec- 
trometer and a gated, intensified 1024 pixel OMA. This paper 
describes the equipment, and the numerical methods used to ex- 
tract the ion temperature from spectral lines via spectral lineshape 
fitting. Extensive simulations have been made in order to estimate 
the error introduced in T; due to the lineshape fitting process and 
photon statistics. A lowest measurable limit of line broadenings has 
also been estimated. 13 refs, 7 figs, 2 tabs. 


20426 (UCRL-JC—114456) X-ray radiographic imaging of 
hydrodynamic phenomena in radiation driven materials — 
shock propagation and shear flow. Hammel, B.A.; Kilkenny, 
J.D.; Munro, D.; Remington, B.A.; Wallace, R.J. Lawrence Liver- 
more National Lab., CA (United States). 22 Nov 1993. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-931132-4: Fall meeting of the 
Plasma Physics Division of the American Physical Society, St. 
Louis, MO (United States), 1-5 Nov 1993). Order Number 
DE94010891. Source: OSTI; NTIS; INIS; GPO Dep. 

One and two dimensional, time resolved x-ray radiographic imag- 
ing at high photon energy (5-7 keV) are used to study shock 
propagation and the effects of shear flow in solid density samples 
which are driven by x-ray ablation with the Nova laser. By back- 
lighting the samples with x-rays and observing the increase in 
sample areal density due to shock compression, we directly mea- 
sure the trajectory of strong shocks (~ 40 Mbar) in flight, in solid 
density plastic samples. Doping a section of the planar samples 
with high-Z material (Br) provides radiographic contrast, allowing a 
measurement of the shock induced motion of the doped material. 
Instability growth due to shear flow at an interface is investigated by 
imbedding a metal wire in a plastic sample parallel to the direction 
of material motion. Time resolved radiographic measurements are 
made with either a slit-imager coupled to an x-ray streak camera or 
a pinhole camera coupled to a gated microchannel plate detector, 
providing ~10 um spatial and ~100 ps temporal resolution. 


20427 (UCRL-JC—116184) A freon-filled, holographic bub- 
ble chamber as a high energy photon burst spectrometer. 
Dendooven, P.G. (Jyvaeskylae Univ. (Finland)); Lerche, R.A. 
Lawrence Livermore National Lab., CA (United States). 26 Apr 
1994. 10p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-48. (CONF-940552-2: 10. 
topical conference on high-temperature plasma _ diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE94011645. Source: OSTI; NTIS; INIS; GPO Dep. 

A small holographic, freon-filled bubble chamber is being built to 
measure the energy spectrum of high-energy photons (energy 
above a few 100 keV) emitted in a short burst (less than about 1 
ms duration). The photon energy is calculated from the scattered 
electron’s energy and direction in the case of Compton scattering 
or from the electron and positron energies in the case of pair pro- 
duction. Electron and positron energies are determined from the 
curvature of the tracks in a magnetic field. The use of freon results 
in a large photon interaction probability. Holography combines 
good spatial resolution with large depth of field. The main concern 
for the holographic system is the minimization of the bubble image 
size, so as to maximize the number of bubbles visible in one holo- 
gram. A high energy photon burst spectrometer has several 
potential applications in inertial Confinement Fusion research. 


7004 Fusion Technology 


Refer also to citation(s) 18754, 18857, 18861, 19048, 19438, 
20118, 20119, 20120, 20143, 20144, 20145, 20146, 20147, 20148, 
20149, 20150, 20151, 20152, 20153, 20156, 20157, 20158, 20229, 
20426, 20427, 20492 


20428 (ANL-93/31) Compatibility of ITER candidate struc- 
tural materials with static gallium. Luebbers, P.R.; Michaud, 
W.F.; Chopra, O.K. Argonne National Lab., IL (United States). Dec 
1993. 6ip. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract W-31109-ENG-38. Order Number 
DE94011451. Source: OSTI; NTIS; INIS; GPO Dep. 

Tests were conducted on the compatibility of gallium with candi- 
date structural materials for the International Thermonuclear 
Experimental Reactor, e.g., Type 316 SS, Inconel 625, and Nb-5 
Mo-1 Zr alloy, as well as Armco iron, Nickel 270, and pure chro- 
mium. Type 316 stainless steel is least resistant to corrosion in 
static gallium and Nb-5 Mo-1 Zr alloy is most resistant. At 400°C, 
corrosion rates are ~4.0, 0.5, and 0.03 mm/yr for type 316 SS, In- 
conel 625, and Nb-5 Mo- 1 Zr alloy, respectively. The pure metals 
react rapidly with gallium. In contrast to findings in earlier studies, 
pure iron shows greater corrosion than nickel. The corrosion rates 
at 400°C are >88 and 18 mm/yr, respectively, for Armco iron and 
Nickel 270. The results indicate that at temperatures up to 400°C, 
corrosion occurs primarily by dissolution and is accompanied by 
formation of metal/gallium intermetallic compounds. The solubility 
data for pure metals and oxygen in gallium are reviewed. The 
physical, chemical, and radioactive properties of gallium are also 
presented. The supply and availability of gallium, as well as price 
predictions through the year 2020, are summarized. 


20429 (ANL/CMT/CP-82686) Tritium transport and release 
from lithium ceramic breeder materials. Johnson, C.E.; Kopasz, 
J.P.; Tam, S.W. Argonne National Lab., IL (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405130-1: 2. Chilean lithium 
symposium, Santiago (Chile), 24-27 May 1994). Order Number 
DE94010429. Source: OSTI; NTIS; INIS; GPO Dep. 

In an operating fusion reactor,, the tritium breeding blanket will 
reach a condition in which the tritium release rate equals the pro- 
duction rate. The tritium release rate must be fast enough that the 
tritium inventory in the blanket does not become excessive. Slow 
tritium release will result in a large tritium inventory, which is 
unacceptable from both economic and safety viewpoints As a con- 
sequence, considerable effort has been devoted to understanding 
the tritium release mechanism from ceramic breeders and beryllium 
neutron multipliers through theoretical, laboratory, and in-reactor 
studies. This information is being applied to the development of 


models for predicting tritium release for various blanket operating 
conditions. 


20430 (CNIC—00641) The experiment and analysis of tallor- 
ing V, and |p with ZnO voltage-sensitive resistor on HT-6M. 
Fan Shuping (Academia Sinica, Hefei, AH (China). Inst. of Plasma 
Physics); Liu Baohua; Ye Minyou; Luo Jiarong. China Nuclear 
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Information Centre, Beijing, BJ (China). Dec 1992. 11p. (ASIPP— 
0034.). Order Number DE94625074. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The idea of improving plateau with ZnO ‘varistor’ (voltage 
sensitive resistor) is presented. The result of tailoring V, and Ip ex- 
periment on HT-6M tokamak is introduced. An improved tens 
millisecond plateau was achieved (AV,/V_<5%, Alp/Ip<5%, ANe/ 
Ne<10%). Obviously, it is of great importance for many diagnostic 
measurements and further physics experiments to have the con- 
stant distribution of temperature and density. A simplified analysis 
of the actual poloidal circuit of HT-6M is given. The numerical sim- 
ulation and the result of experiment are compared. The operating 
principle of the varistor and its application on iron core transformer 
tokamak in plateau and rising phase are mentioned. 


20431 (CONF-9404128—-) Workshop on effects of chromium 
coating on Nb3Sn superconductor strand: Proceedings. 
Lawrence Livermore National Lab., CA (United States). 12 Apr 
1994. 164p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. From Workshop on effects 
of chromium coating on Nbgsn superconductor strand; Livermore, 
CA (United States); 12 Apr 1994. Order Number DE94012135. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Chromium coating on 
superconductor strand — an overview; technology of chromium plat- 
ing; comparison of wires plated by different platers; search for 
chromium in copper; strand manufactures’ presentations; chromium 
plating at the Lawrence Livermore National Laboratory; a first look 
at a chromium plating process development project tailored for 
T.P.X. and |.T.E.R. strand; and influence of chromium diffusion and 
related phenomena on the reference ratios of bare and chromium 
plated Nb3Sn strand. 


20432 (EGG-2723) Fusion Safety Program annual report, 
Fiscal Year 1993. Longhurst, G.R.; Cadwallader, L.C.; Dolan, T.J.; 
Herring, J.S.; McCarthy, K.A.; Merrill, B.J.; Motloch, C.G.; Petti, 
D.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1993. 71p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE94010996. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the major activities of the Fusion Safety 
Program in Fiscal Year 1993. The Idaho National Engineering Lab- 
oratory (INEL) has been designated by DOE as the lead laboratory 
for fusion safety, and EG&G Idaho, Inc., is the prime contractor for 
INEL operations. The Fusion Safety Program was initiated in 1979. 
Activities are conducted at the INEL and in participating organiza- 
tions, including universities and private companies. Technical areas 
covered in the report include tritium safety, beryllium safety, activa- 
tion product release, reactions involving potential plasma-facing 
materials, safety of fusion magnet systems, plasma disruptions and 
edge physics modeling, risk assessment failure rates, computer 
codes for reactor transient analysis, and regulatory support. These 
areas include work completed in support of the International Ther- 
monuciear Experimental Reactor (ITER). Also included in the 
report are summaries of the safety and environmental studies per- 
formed at the INEL for the Tokamak Physics Experiment and the 
Tokamak Fusion Test Reactor projects at the Princeton Plasma 
Physics Laboratory and a summary of the technical support for the 
ARIES/PULSAR commercial reactor design studies. 


20433 (EGG-FSP-11109) Requirements for US regulatory 
approval of the international Thermonuclear Experimental Re- 
actor (ITER). Petti, D.A.; Haire, J.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Dec 1993. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94010708. Source: OSTI; NTIS; INIS; GPO Dep. 

The International Thermonuclear Experimental Reactor (ITER) is 
the first fusion machine that will have sufficient decay heat and ac- 
tivation product inventory to pose potential nuclear safety concerns. 
As a result, nuclear safety and environmental issues will be much 
more important in the approval process for the design, siting, con- 
struction, and operation of ITER in the United States than previous 
fusion devices, such as the Tokamak Fusion Test Reactor. The 
purpose of this report is (a) to provide an overview of the regula- 
tory approval process for a Department of Energy (DOE) nuclear 





facility; (b) to present the dose limits used by DOE to protect work- 
ers, the public, and the environment from the risks of exposure to 
radiation and hazardous materials; (c) to discuss some key nuclear 
safety-related issues that must be addressed early in the Engineer- 
ing Design Activities (EDA) to obtain regulatory approval; and (d) 
to provide general guidelines to the ITER Joint Central Team (JCT) 
concerning the development of a regulatory framework for the 
ITER project. 


20434 (INIS-mf-13807, pp. 167-170) ULQ operation and 
evolution to RFP in SWIP-RFP(M). Zhang Peng (Southwest Inst. 
of Physics, Leshan, SC (China)); Fang Shuiquan; Luo Cuiwen; Li 
Qiang; Yi Ping; Xu Ying. International Atomic Energy Agency, Vi- 
enna (Austria). 1991. 420p. (CONF-9110259-—: International Atomic 
Energy Agency (IAEA) technical committee meeting on research 
using small tokamaks; IAEA technical committee meeting on re- 
search using small tokamaks, Hefei (China); Huangshan (China), 
3-8 Oct 1991; 3-8 oct 1991; CONF In Research using small toka- 
maks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621828. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The SWIP-RFP(M) device can run either as a reversed-field 
pinch or as an ultra-low-q tokamak. Here the ultra-low-q regime 
and the reversed-field pinch regime are compared with regard to 
the evolution of the profiles of the rotational transform. A dynamo 
effect is indeed observed for the case of the reversed-field pinch. 3 
refs, 4 figs. 


20435 (INIS-mf-13849, pp. 311-318) The centre Canadian 
de fusion magnetique: Present status and future plans. Bolton, 
R.A. (Centre Canadien de confinement Magnetique, Varennes, 
Quebec (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1988. 413p. (CONF-880662-—: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). In Proceedings of the Canadian Nuclear Association 28. an- 
nual conference. Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Early results from the TOKAMAK DE VARENNES experiment 
are reported. A plasma temperature between 0.5 and 1.0 MK was 
achieved. Possible future upgrading of the facility is discussed. The 
project is jointly funded by Hydro Quebec, the Quebec Government 
and AECL (representing the Government of Canada). 


20436 
ment: The involvement of Canada’s nuclear industry. 
Dautovich, D.P. (Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada)). Canadian Nuclear Association, Toronto, 
ON (Canada). 1988. 413p. (CONF-880662-: 28. annual confer- 
ence of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). In Proceedings of the Canadian Nuclear Associa- 
tion 28. annual conference. Order Number DE94622204. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the involvement of Canada’s nuclear indus- 
try in fusion energy development, and outlines future opportunities 
for participation. Particular emphasis is laid on possible Canadian 
participation in the International Thermonuclear Experimental Reac- 
tor, involving an extension of the Canadian Fusion Fuels 
Technology Project. 


20437 (INIS-mf-13853, pp. T-17) The international con- 
trolled thermonuclear fusion research programme. Green, B.J. 
(ITER Joint Central Team, Naka (Japan)). Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177-: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ITER TOKAMAK/research programs; 
TRANSPORT THEORY/thermonuciear reactions; COMPILED 
DATA; INTERNATIONAL COOPERATION; PLASMA 


(INIS-mf-13849, pp. 319-339) Fusion energy develop- 
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20438 (INIS-mf—13853, pp. T-17) The H-1 heliac: a versatile 
research facility. Hamberger, S.M. (Australian National Univ., 
Canberra, ACT (Australia). Plasma Research Lab.). Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights, NSW (Aus- 
tralia). 1998. 80p. (CONF-9307177—: AINSE plasma science and 
technology conference and Elizabeth and Frederick White work- 
shop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. H-1 HELIAC/specifications; EXPERI- 
MENTAL DATA; SPECIFICATIONS; MAGNETIC FIELD 
CONFIGURATIONS; RESEARCH PROGRAMS; USES 


20439 (INIS-mf-13853, pp. T-20) The Rotamak - how it 
works. Jones, |.R. (Flinders Univ. of South Australia, Bedford 
Park, SA (Australia). School of Physical Sciences). Australian Inst. 
of Nuclear Science and Engineering, Lucas Heights, NSW (Aus- 
tralia). 1998. 80p. (CONF-9307177-: AINSE plasma science and 
technology conference and Elizabeth and Frederick White work- 
shop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROTAMAK DEVICES/current-drive heat- 
ing; EXPERIMENTAL DATA; ROTATING PLASMA 


20440 (INIS-mf-13853, pp. T-16) Laser-matter interaction at 
extreme intensity. Gamaly, E.G. (Australian National Univ., Can- 
berra, ACT (Australia). Research School of Physical Sciences). 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1993. 80p. (CONF-9307177-—: AINSE plasma sci- 
ence and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE 
plasma science and technology conference and Elizabeth and 
Frederick White workshop on fundamental problems in the physics 
of magnetically confined plasmas: conference handbook. Order 
Number DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GASES/x-ray lasers; SOLIDS/x-ray 
lasers; ABSORPTION; EXPERIMENTAL DATA; GASES; IONIZA- 
TION; LASER-PRODUCED PLASMA; NONLINEAR PROBLEMS; 
PONDEROMOTIVE FORCE; QUANTUM ELECTRODYNAMICS; 
SOLIDS; USES 


20441 (INIS-mf-13853, pp. P-i-1) The H-1 radio frequency 
power system and the first results on plasma formation. Borg, 
G.G. (Australian National Univ., Canberra, ACT (Australia). Plasma 
Research Lab.); Blackwell, B.D.; Zhang, B.C. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177-: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 
White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. H-1 HELIAC/plasma production; H-1 
HELIAC/rf systems; RF SYSTEMS/specifications; ANTENNAS; EX- 
PERIMENTAL DATA; MHZ RANGE 01-100; PERFORMANCE; 
SPECIFICATIONS 


20442 (INIS-mf-13853, pp. P-I-9) The H-1 Heliac: design 
and construction. Sharp, L.E. (Australian National Univ., Can- 
berra, ACT (Australia). Plasma Research Lab.); Blackwell, B.D.; 
Hamberger, S.M.; Shenton, D.B. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177-: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 
problems in the physics of magnetically confined plasma, Canberra 
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(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. H-1 HELIAC/specifications; DESIGN; 
SPECIFICATIONS; MAGNET COILS; MAGNETIC FIELD CONFIG- 
URATIONS; NUMERICAL DATA; USES 


20443 (INIS-mf-13853, pp. P-I-9) Mapping of magnetic sur- 
faces in H-1. Shats, M.G. (Australian National Univ., Canberra, 
ACT (Australia). Plasma Research Lab.); Rudakov, B.D.; Blackwell, 
B.D.; Sharp, |.E.; Fedyanin, O.1. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1993. 80p. 
(CONF-9307177—: AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White workshop on fundamental 
problems in the physics of magnetically confined plasma, Canberra 
(Australia), 12-15 Jul 1993). In AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined plas- 
mas: conference handbook. Order Number DE94622051. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC FIELD CONFIGURATIONS/ 
rotational transform; MAGNETIC SURFACES/topological mapping; 
COMPUTERIZED SIMULATION; EXPERIMENTAL DATA; H-1 HE- 
LIAC; IMAGE PROCESSING 


20444 (INIS-mf—13853, pp. P-ll-3) Toroidal plasma deposi 
tion source. Cross, R.C. (Sydney Univ., NSW (Australia). Dept. of 
Plasma Physics); McKenzie, D.R.; Li, X. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177-: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/surface treatments; TOKAMAK 
DEVICES/toroidal configuration; DEPOSITION; EXPERIMENTAL 
DATA; PERFORMANCE; PLASMA; SPECIFICATIONS; USES 


20445 (INIS-mf-13853, pp. P-Il-1) The Flinders steady-state 
RF inductive plasma source. Jones, |.R. (Flinders Univ. of South 
Australia, Bedford Park, SA (Australia). School of Physical Sci- 
ences); Chakrabarty, C.K.; El-Fayoumi, I.M.; Mateer, W.; Varcoe, 
B.; Xu, S. Australian Inst. of Nuclear Science and Engineering, Lu- 
cas Heights, NSW (Australia). 1993. 80p. (CONF-9307177-: 
AINSE plasma science and technology conference and Elizabeth 
and Frederick White workshop on fundamental problems in the 
physics of magnetically confined plasma, Canberra (Australia), 12- 
15 Jul 1993). In AINSE plasma science and technology conference 
and Elizabeth and Frederick White workshop on fundamental prob- 
lems in the physics of magnetically confined plasmas: conference 
handbook. Order Number DE94622051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-FREQUENCY DISCHARGES/ 
Steady-state conditions; PLASMA HEATING/high-frequency dis- 
charges; ARGON; EXPERIMENTAL DATA; MHZ RANGE 01-100 


20446 (INIS-mf-13853, pp. P-II-6) The HOLOCROSS high 
current lon source system. Lobanov, N.R. (Australian Institute of 
Physics, Melbourne, VIC (Australia)). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1993. 
80p. (CONF-9307177—: AINSE plasma science and technology 
conference and Elizabeth and Frederick White workshop on funda- 
mental problems in the physics of magnetically confined plasma, 
Canberra (Australia), 12-15 Jul 1993). In AINSE plasma science 
and technology conference and Elizabeth and Frederick White 
workshop on fundamental problems in the physics of magnetically 
confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 5 refs. DUOPLASMATRONS/holiow 
cathodes; PLASMA/ion sources; COLD PLASMA; DUOPLASMA- 
TRONS; NUMERICAL DATA; OPTIMIZATION; PERFORMANCE; 
PLASMA 


20447 (INIS-mf-13857) ITER EDA newsletter. V. 2, no. 2. In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1993. 7p. 
Order Number DE94625065. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This issue of the ITER EDA (Engineering Design Activities) 
Newsletter contains a progress report by the Director, a report on 
the completion of the first activities of the Special Work Group 2 
(SWG-2), a report on a magnet technical meeting, held at Naka, 
Japan, 26-29 January 1993, and on the US Home Team National 
Meeting, 25-26 January 1993. 


20448 (INIS-mf-13858) ITER EDA newsletter. V. 2, no. 10. 
International Atomic Energy Agency, Vienna (Austria). Oct 1993. 
1ip. Order Number DE94625066. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This issue of the ITER EDA (Engineering Design Activities) 
Newsletter contains progress reports on the Fourth ITER Council 
Meeting in San Diego, 29 September - 1 October 1993, on the 
Third Meeting of the ITER Management Advisory Committee 
(MAC) in Naka, Japan, 16-17 September 1993, and on the flag 
raising ceremony at the US hosted joint work site in San Diego, 
California, 1 October 1993. 


20449 (INIS-mf—13859) ITER EDA newsletter. V. 2, no. 11. 
International Atomic Energy Agency, Vienna (Austria). Nov 1993. 
7p. Order Number DE94625067. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This issue of the ITER EDA (Engineering Design Activities) 
Newsletter contains an ITER EDA Status Report, and a report on 
the Fourth International Fusion Neutronics Workshop at the Univer- 
sity of California, Los Angeles Campus, October 20-21, 1993. 


20450 (INIS-mf-13860) ITER EDA newsletter. V. 2, no. 12. 
International Atomic Energy Agency, Vienna (Austria). Dec 1993. 
7p. Order Number DE94625068. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This issue of the ITER EDA (Engineering Design Activities) 
Newsletter contains a report of the Second ITER Technical Commit- 
tee Meeting on Safety, Environment, and Regulatory Approval, San 
Diego, USA, November 3-12, 1993, and a summary report on an 
ITER Magnet Technical Meeting, Naka, Japan, October 5-8, 1993. 


20451 (INIS-mf-13861) ITER EDA newsletter. V. 2, no. 1. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jan 1994. 8p. 
Order Number DE94625069. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This issues of the ITER EDA (Engineering Design Activities) 
Newsletter contains reports on the Fourth ITER Management Advi- 
sory Committee Meeting (MAC) held at San Diego, USA, 13-14 
January, 1994, a Technical Committee Meeting on Plasma Equilib- 
rium and Control held at Naka, Japan, 9-12 November 1993, and a 
Technical Committee Meeting on Radio-Frequency Heating and 
Current Drive held in Garching, Germany, 21-26 October 1993. 


20452 (JAERI-M-93-219) An investigation of A.C. losses in 
two sub-size conductors for the ITER. Nelson, R.J. (Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). Francis Bitter 
National Magnet Lab.); Takahashi, Yoshikazu; Isono, Takaaki; 
Sasaki, Tomoyuki; Ohtsu, Kiichi; Tajiri, Fumio. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Nov 1993. 58p. Order Number 
DE94765449. Source: OSTI; NTIS; INIS. 

Two second sub-size CiC conductors manufactured as models 
for the full-size conductors to be used in the poloidal coils of the 
ITER tokamak machine were tested to determine their A.C. loss 
characteristics. One conductor was manufactured by Furukawa (a 
3x4x4 strand conductor), the other by Hitachi Cable (8x3x3). Each 
sub-size conductor sample, wound in a solenoid, was tested in a 
background magnet with zero transport current. For a single cycle 
ramp-up from 0 T to 1.15 T and then back to zero, hysteresis loss 
for the Furukawa conductor was 12.6 mJ per cubic centimeter of 
conductor volume (not including conduit), while the hysteresis loss 
for the Hitachi Cable sample was 19.9 mJ/cc. Each sample was 





then forced to experience an exponential decay of the background 
field, using different decay time constants for each trial, and the 
coupling loss was subsequently plotted versus the inverse of the 
background field decay. A 'best-estimate’ value for the coupling 
time constant for each sample was determined based on theory; 
the Furukawa sample had a coupling time constant of about 
27(+5) ms, while the Hitachi Cable sample had a coupling time 
constant of about 11(+5) ms. (author). 


20453 (JAERI-M—93-245) A simplified method to estimate 
beryilium burn up in breeder blankets of a fusion reactor and 
its impact on a tritium breeding. Zimin, S. (Japan Atomic Energy 
Research iInst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment). Japan Atomic Energy Research iInst., Tokyo (Japan). 
Dec 1993. 23p. Order Number DE94765547. Source: OSTI; NTIS; 
INIS. 

The integral-differential equation of neutron balance for the beryl- 
lium burn up in breeder blankets of a fusion reactor is written and 
solved analytically to estimate the beryllium depletion in blankets 
having the beryllium as neutron multiplier. The beryllium depletion 
in the first and the second beryllium layers behind the first wall of a 
Japanese layered pebble bed blanket proposed for the ITER 
breeding blanket is estimated to be about 9% and 6.5% after the 3 
MW . a/m? fluence of 14-MeV neutrons on the first wall, respec- 
tively. The corresponding decrease of local tritium breeding ratio at 
the toroidal midplane was calculated to be barely less than 0.5%. 
The beryllium depletion in the breeder blanket of a DEMO fusion 
reactor is expected to be by 3 to 7 times larger than that for the 
ITER design, subject to the blanket design, the neutron fluence, 
etc. This beryllium depletion may decrease the tritium breeding ra- 
tio well below 1%, the margin above which the subject is to be 
addressed seriously. (author). 


20454 (KFK-5235) State-of-the-art of high power 
gyro-devices and free electron masers. Thumm, M. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). inst. fuer 
Technische Physik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Oct 1993. 41p. Order Number 
DE94769314. Source: OSTI; NTIS (US Sales Only); INIS. 

At present, gyrotron oscillators are mainly used as high power 
millimeter wave sources for electron cyclotron resonance heating 
(ECRH) and diagnostics of magnetically confined plasmas for gen- 
eration of energy by controlled thermonuclear fusion. 140 GHz 
gyrotrons with output power Poy: = 0.58 MW, pulse length 7 = 2.0 
s and efficiency n = 34% are commercially available. Diagnostic 
gyrotrons deliver Pout = 40 kW with 7 = 40 us at frequencies up to 
650 GHz (n > 4%). Recently, gyrotron oscillators have also been 
successfully used in material processing and plasma chemistry. 
Such technological applications require gyrotrons with the following 
parameters: f > 28 GHz, Pou = 10-30 kW, CW, 7» > 30%. This 
paper reports on achievements and problems related to the devel- 
opment of very high power mm-wave gyrotrons for long pulse or 
CW operation and describes the microwave technological peculari- 
ties of the different development steps. In addition, this work gives 
a short overview of the present development of gyrotrons for 
technological applications, quasi-optical gyrotrons, cyclotron 
autoresonance masers (CARMs), gyro-klystrons, gyro-TWT ampli- 
fiers, gyro-BWO’'s and free electron masers (FEMs). The most 
impressive FEM output parameters are: Py, = 2 GW, 7 = 20 ns, 7 
= 13% at 140 GHz (LLNL) and Pou = 15 kW, 7 = 20 us, 7 = 5% in 
the range from 120 to 900 GHz (UCSB). (orig.) 


20455 (LBL--35335) ILSE combiner study. Hahn, MK. 
Lawrence Berkeley Lab., CA (United States). Mar 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94011009. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In a heavy ion inertial fusion (HIF) driver, the beam energy and 
current are increased several orders of magnitude from the injector 
to the final focus system. At low and high energy stages of the 
driver, electrostatic and magnetic focusing transport channels, re- 
spectively, can be used. At the electric-to-magnetic transition point, 
the beams may be combined to reduce the transverse dimensions 
of the system, which could have significant impact on the driver 
cost. In a presently envisioned combiner, four beams are brought 
together transversely into a single transport channel. A matching 
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section follows the combiner in order to provide a smooth transition 
to the subsequent magnetic transport channel. This report 
summarizes a conceptual design study of possible combiner con- 
figurations for the proposed Introduction Linac Systems Experiment 
(ILSE). The conceptual design study includes subjects such as the 
expected technical difficulties, predicted emittance growth, particle 
loss, effect of geometric and chromatic aberrations, and the sensi- 


tivity of emittance growth on the initial beam position and angle 
errors. 


20456 (ORNL/FTR-4878) Travel to France to participate in 
the JEF Working Group Meetings and the JEF Scientific Coor- 
dination Group Meeting: Foreign trip report, November 
29—December 17, 1993. White, J.E. Oak Ridge National Lab., TN 
(United States). 8 Mar 1994. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94008237. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The JEF Working Groups on Data Processing, Benchmark Data 
Testing, and Evaluations, met to review the status of the Joint Eu- 
ropean File (JEF-2.2). The traveler participated as an observer to 
learn about the results of JEF-2.2 activities. The focus of these 
meetings was on benchmarking activities and data processing. In 
addition, the NJOY User Group reviewed the status of cross sec- 
tion processing with the NJOY code system and shared problem 
areas to be communicated to the primary code developer at Los 
Alamos National Laboratory. The IAEA meetings were organized 
by the IAEA Nuclear Data Section to solicit the consultant's recom- 
mendations on appropriate activities for the Nuclear Data Section 
relative to the meeting topics. 


20457 (ORNL/FTR-4903) US-JAPAN Workshop on Plasma 
Profile Control for High Power Performance Operation and 
Non-inductive Current Drive: Foreign trip report, January 30- 
February 4, 1994. Batchelor, D.B. Oak Ridge National Lab., TN 
(United States). 21 Feb 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94007217. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler attended the US -Japan Workshop on Plasma 
Profile control for High Power Performance Operation and Non- 
inductive Current Drive (P199) and the DIll-D/JT-60U collaboration 
steering committee meeting. Both meetings were held at the Japan 
Atomic Energy Research institute (JAERI) Naka site in Japan from 
February 1 to February 4, 1994. He gave an oral presentation enti- 
tled “Fast Wave Current Drive Profile Control in TPX.” 


20458 


(ORNL/FTR-4913) Travel to Germany to participate 
in (ITER) Technical Meeting on Fueling and Pumping: Foreign 


trip report, January 18—-February 2, 1994. Gouge, M.J.; Houl- 
berg, W.A.; Milora, S.L. Oak Ridge National Lab., TN (United 
States). 4 Mar 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94007910. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An ITER Technical Meeting on Fueling and Pumping was held at 
the Garching ITER Co-Center from January 19-26 with M. J. 
Gouge, W. A. Houlberg, and S. L. Milora participating from Oak 
Ridge National Laboratory (ORNL). This was the first serious effort 
by the Joint Central Team (JCT) in the fueling and pumping areas, 
and the meeting was very productive. The Home Team participants 
from the four parties and the cognizant JCT staff reached a consen- 
sus on the baseline fueling and pumping systems and on a broad 
outline of the necessary ITER research and development programs 
and near-term design tasks. At CEN-Cadarache, W. A. Houlberg 
discussed various aspects of the Tore Supra experimental program 
and explored areas where the collaboration with ORNL can be 
strengthened through modeling and analysis of experimental data. 


20459 (ORNL/FTR-4931) Visit Germany in order to partici- 
pate in the international Thermonuclear Experimental Reactor 
design activity: Foreign trip report, March 7-25, 1994. 
Lousteau, D.C. Oak Ridge National Lab., TN (United States). 11 
Apr 1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009566. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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The United States is participating with the European Community 
(EC), Japan, and the Russian Federation in the design of an Inter- 
national Thermonuciear Experimental Reactor (ITER). The design 
activities for the in-vessel components are the responsibility of the 
Garching Co-center. The in-vessel components are principally the 
first wall, diverter, nuclear shielding, vacuum vessel, and auxiliary 
heating systems. The traveler is in the process of transferring to 
the Garching staff from the US home team. During this trip he per- 
formed design engineering on the first wall and shielding blanket at 
the Garching Co-center to help prepare the Joint Central Team 
(JCT) for a design meeting with the home teams. While in Garch- 
ing Mr. Lousteau also attended meetings of the joint work site 
project coordination board and the R&D committee. During the 
week of March 21, Mr. Lousteau attended the International Design 
Meeting and helped the JCT evaluate the progress and assign 
continuing work. 


20460 (ORNL/FTR-4935) Travel to Germany for discus- 
sions on ITER divertor physics design and test program: 
Foreign trip report, February 19—-March 5, 1994. Peng, K.Y.M. 
Oak Ridge National Lab., TN (United States). 5 Apr 1994. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94009857. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the Technical Meeting and Workshop on 
ITER Divertor Physics Design (2/21-25/94) at the Garching Co- 
Center of the Joint Center Team and spent the following week at 
Culham Laboratory to assist in the preparation of the Mega-Amp 
Spherical Tokamak (MAST) proposal. 


20461 (PNL-SA-22898) Difttusion/desorption of tritium from 
irradiated beryllium. Baldwin, D.L. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Billone, M.C. Pacific Northwest Lab., 
Richland, WA (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-930928-22: 6. international conference on fusion reactor 
materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Number 
DE94004372. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses stepped-thermal-anneal tritium-release 
measurements at 573 up to 1173 K which have been performed on 
irradiated Be test materials, fabricated and irradiated to meet con- 
ditions relevant to the International Thermonuclear Experimental 
Reactor (ITER). A combined diffusion/desorption model for tritium 
release allows determination of diffusion coefficients and 
desorption-rate constants in the mixed-mechanism regime where 
both diffusion and surface desorption appear to be rate-limiting. 
The effective tritium diffusivities (m/s) for these materials, and also 
from new data analysis of previously reported fully dense material, 
were found to be: 81% TD Be:1.7 x 10-"’ exp(—3.5 kJ/moV/RT); 
99% TD Be:1.6 x 10-'° exp(—9.5 kJ/moVRT); 100% TD Be: 1.4 
x 10-1° exp(—11.5 kJ/mol/RT). Tritium release data for both the 
81% TD and the 99% TD sample were matched reasonably well 
by the diffusion/desorption model. The model provides evidence for 
a changing mechanism over both temperature and density, but in- 
dicates that diffusion is the primary mechanism with a small and 
changing contribution from surface desorption. 


20462 (PPPL—2958) Princeton Plasma Physics Laboratory 
(PPPL) annual site environmental report for Calendar Year 
1992. Finley, V.L.; Wieczorek, M.A. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Mar 1994. 139p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94011545. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report gives the results of the environmental activities and 
monitoring programs at the Princeton Plasma Physics Laboratory 
(PPPL) for CY92. The report is prepared to provide the US Depart- 
ment of Energy (DOE) and the public with information on the level 
of radioactive and nonradioactive pollutants, if any, added to the 
environment as a result of PPPL operations, as well as environ- 
mental initiatives, assessments, and programs. The objective of the 
Annual Site Environmental Report is to document evidence that 
DOE facility environmental protection programs adequately protect 
the environment and the public health. 
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20463 (PPPL-2987) Preparations for deuterium tritium ex- 
periments on the Tokamak Fusion Test Reactor. Hawryluk, R.J. 
(and others); Adler, H.; Alling, P.; Ancher, C.; Anderson, H.; Ander- 
son, J.W.; Arunasalam, V.; Ascione, G.; Ashcroft, D.; Barnes, G. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Apr 
1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94010359. Source: OSTI; NTIS; INIS; GPO Dep. 

The final hardware modifications for tritium operation have been 
completed for the Tokamak Fusion Test Reactor (TFTR). These 
activities include preparation of the tritium gas handling system, in- 
stallation of additional neutron shielding, conversion of the toroidal 
field coil cooling system from water to a Fluorinet™ system, modifi- 
cation of the vacuum system to handle tritium, preparation and 
testing of the neutral beam system for tritium operation and a final 
deuterium-deuterium (D-D) run to simulate expected deuterium- 
tritium (D-T) operation. Testing of the tritium system with low 
concentration tritium has successfully begun. Simulation of trace 
and high power D-T experiments using D-D have been performed. 
The physics objectives of D-T operation are production of ~ 10 
megawatts (MW) of fusion power, evaluation of confinement and 
heating in deuterium-tritium plasmas, evaluation of a-particle heat- 
ing of electrons, and collective effects driven by alpha particles and 
testing of diagnostics for confined a-particles. Experimental results 


and theoretical modeling in support of the D-T experiments are re- 
viewed. 


20464 (SAND-93-1922) Initial report on calorimetry for the 
Tore Supra Outboard pump Limiter. Nygren, R.E.; Lutz, T.J.; 
Miller, J.D. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1994. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94011244. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the instrumentation locations of the Tore 
Supra Phase Ill Outboard Limiter, including the locations and sig- 
nal names of the flowmeters and thermocouples. Shot 11044 was 
evaluated in some detail. The heat loads in the fourteen cooling 
tubes that form the limiter head were calculated from the data and 
the results compared with the heat loads predicted using a 3-D 
mode! heat transfer calculation that calculates the distribution of 
power on the limiter based upon the power scrape-off length, the 
mag magnetic configuration and the shape of the limiter. 


20465 (SAND—93-2198C) Beam transport. Olson, C.L. (and 
others); Cuneo, M.E.; Desjarlais, M.P. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931048—14: 11. international workshop on laser interaction 
and related plasma phenomena, Monterey, CA (United States), 25- 
29 Oct 1993). Order Number DE94010755. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Transport and focusing of light ion beams for inertial confinement 
fusion is discussed, including transport schemes, gas breakdown 
research, and a strategy for divergence reduction. 


20466 (SAND-94-0329C) An intense proton beam diagnos- 
tic using the Li(p,7°)Be — ™'Pr(+,n)'°Pr(6*) nuclear reaction 
sequence. Evans, C.B. (Westinghouse Hanford Co., Richland, WA 
(United States)); Cooper, G.W.; Ruiz, C.L.; Leeper, RJ. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940552-3: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94011437. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An indirect nuclear activation diagnostic was developed to mea- 
sure the proton fluence onto a thick target of lithium metal located 
in the diode region of pulsed power accelerators. This diagnostic 
uses the nuclear sequence ’Li(p,7)®Be=>'™Pr(-+,n)'4°Pr(B+) to re- 
late the proton reaction fluence to induced '°Pr activity. This 
diagnostic was calibrated using a Van de Graaff accelerator. Ener- 
getic protons were focused onto a thick lithium target driving the 

Li(p,7)®Be reaction. The resulting prompt gamma rays activated a 
secondary “'Pr target via the reaction '4'Pr(+,n)'“°Pr(g*). A Nal 
gamma-gamma coincidence detector system was used to measure 
the induced '4°Pr activity as a function of proton energy and proton 





fluence. These data yielded a calibration curve for proton energies 
ranging from 2 to 12 MeV. Since deuterium impurities can interfere 
with this diagnostic by driving the reaction sequence ’Li(d,n)®Be=> 
141Pr(n,2n)'*°Pr, a similar calibration experiment was conducted 
using deuterium ions. These data yielded a correction factor that 
can be used to determine the deuterium contribution to the 14°Pr 
activity providing that the deuterium beam fraction is known. 


20467 (SAND—94-1300C) Methods for measuring the sur- 
face tritium inside TFTR using beta decay. Zweben, S.J. 
(Princeton Univ., NJ (United States). Plasma Physics Lab.); John- 
son, D.; Hill, K. Sandia National Labs., Albuquerque, NM (United 
States); Princeton Univ., NJ (United States). Plasma Physics Lab. 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000 AC02-76CH03073. 
(CONF-940552-1: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94011421. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Three potential methods for measuring the surface tritium con- 
tent of the TFTR vacuum vessel are described, each based on a 
different technique for measuring the in situ beta emission from tri- 
tium. These methods should be able to provide both a local and a 
global assessment of the tritium content within the top = 1m of 
the inner wall surface. 


20468 (TRITA-ALF—93-07) Extrap and relaxed discharges in 
the Extrap T1 device. Hellbiom, G. Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Fusion Plasma Physics. Dec 1993. 14p. 
Order Number DE94625072. Source: OSTI; NTIS; INIS. 

Experimental results from Extrap Z-pinch and relaxed discharges 
with an extra toroidal octupole field applied are compared. It was 
observed that an Extrap Z-pinch discharge that produced no global 
toroidal field could be maintained for typical discharge times of 0.3 
ms when a sufficiently strong octupole field was applied. However 
for discharge currents above a certain limit, the discharge pro- 
duced its own toroidal field presumably through the growth of a 
kink instability. If a bias toroidal field was present when the dis- 
charge was initiated, an additional self-generated toroidal field was 
produced. We call these relaxed discharges. It was observed that 
the average self generated toroidal field was a constant fraction of 
the edge poloidal field. The application of the octupole field with 
various strengths reduced the plasma current but did not change 
this field ratio. 7 refs, 6 figs. 


20469 (UCRL-ID-116779) Foam shell project: Progress re- 
port. Overturf, G. (Lawrence Livermore National Lab., CA (United 
States)); Reibold, B.; Cook, B.; Schroen-Carey, D. Lawrence Liver- 
more National Lab., CA (United States). 25 Mar 1994. 18D 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94011642. Source: 
OSTI; NTIS; GPO Dep. 

The authors report on their work to produce a foam shell target 
for two possible applications: (1) as liquid-layered cryogenic target 
on Omega Upgrade, and (2) as a back-up design for the NIF. This 
target consists of a roughly 1 mm diameter and 100 um thick 
spherical low-density foam shell surrounding a central void. The 
foam will be slightly overfilled with liquid D2 or DT, the overfilled 
excess being symmetrically distributed on the inside of the shell 
and supported by thermal gradient techniques. The outside of the 
foam is overcoated with full density polymer which must be topo- 
logically smooth. The technology for manufacturing this style of 
foam shell involves microencapsulation techniques and has been 
developed by the Japanese at ILE. Their goal is to determine 
whether this technology can be successfully adapted to meet US 
ICF objectives. To this end a program of foam shell development 
has been initiated at LLNL in collaboration with both the General 
Atomics DOE Target Fabrication Contract Corporation and the Tar- 
get Fabrication Group at LLE. 


20470 (UCRL-ID—116983) Preliminary hazards analysis for 
the National Ignition Facility. Brereton, S.J. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94011646. Source: OSTI; NTIS; GPO 
Dep. 
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This report documents the Preliminary Hazards Analysis (PHA) 
for the National Ignition Facility (NIF). In summary, it provides: a 
general description of the facility and its operation; identification of 
hazards at the facility; and details of the hazards analysis, 
including inventories, bounding releases, consequences, and con- 
clusions. As part of the safety analysis procedure set forth by 
DOE, a PHA must be performed for the NIF. The PHA character- 
izes the level of intrinsic potential hazard associated with a facility, 
and provides the basis for hazard classification. The hazard classi- 
fication determines the level of safety documentation required, and 
the DOE Order governing the safety analysis. The hazard classifi- 
cation also determines the level of review and approval required 
for the safety analysis report. The hazards of primary concern as- 
sociated with NIF are radiological and toxicological in nature. The 
hazard classification is determined by comparing facility inventories 
of radionuclides and chemicals with threshold values for the vari- 
ous hazard classification levels and by examining postulated 
bounding accidents associated with the hazards of greatest signifi- 
cance. Such postulated bounding accidents cannot take into 
account active mitigative features; they must assume the unmiti- 
gated consequences of a release, taking into account only passive 


safety features. In this way, the intrinsic hazard level of the facility 
can be ascertained. 


20471 (UCRL-ID-117135) Design for manufacturability 
evaluation: Composite NIF Pockel Cell body. Jensen, W.A.; 
Speliman, G.P. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DES4010669. Source: OSTI; NTIS; GPO Dep. 

A survey of composite materials and processes for the NIF Opti- 
cal Switch Body is described. Mechanical and physical criterion set 
upon the part are used as guidelines for the selection of materials 
and processes for manufacturing. Benefits, costs, and risks associ- 
ated with selected processes, as well as a recommendation for 
prototype fabrication is presented. 


20472 (UCRL-JC—107799) High density implosion experi- 
ments at Nova. Cable, M.D.; Hatchett, S.P.; Nelson, M.B.; Lerche, 
R.A.; Murphy, T.J.; Ress, D.B. Lawrence Livermore National Lab., 
CA (United States). Feb 1994. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931048-—13: 11. international workshop on laser interaction 
and related plasma phenomena, Monterey, CA (United States), 25- 
29 Oct 1993). Order Number DE94010894. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication. NOVA FACILITY/laser implosions; INER- 
TIAL CONFINEMENT; LASER TARGETS; LASER-PRODUCED 
PLASMA 


20473 (UCRL-JC—114963) Neutron detectors for fusion 
reaction-rate measurements. Lerche, R.A. (Lawrence Livermore 
National Lab., CA (United States)); Phillion, D.W.; Landen, O.L.; 
Murphy, T.J.; Jaanimagi, P.A. Lawrence Livermore National Lab., 
CA (United States). 10 Feb 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931048-12: 11. international workshop on laser interaction 
and related plasma phenomena, Monterey, CA (United States), 25- 
29 Oct 1993). Order Number DE94010407. Source: OSTI; NTIS; 
GPO Dep. 

Fusion reactions in an inertial-confinement fusion (ICF) target 
filled with deuterium or a deuterium/tritium fuel release nearly 
monoenergetic neutrons. Because most the neutrons leave the 
compressed target without collision, they preserve reaction-rate in- 
formation as they travel radially outward from their point of origin. 
Three fast, neutron detector techniques, each capable of measur- 
ing the fusion reaction-rate of ICF targets, have been 
demonstrated. The most advanced detector is based on the fast 
rise-time of a commercial plastic scintillator material (BC-422) 
which acts as a neutron-to-light converter. Signals, which are 
recorded with a fast optical streak camera, have a resolution of 25 
ps. Good signals can be recorded for targets producing only 5 x 
10” DT neutrons. Two other detectors use knock-on collisions be- 
tween neutrons and protons in a thin polyethylene (CH2) converter. 
In one, the converter is placed in front of the photocathode of an x- 
ray streak camera. Recoil protons pass through the photocathode 
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and knock out electrons which are accelerated and deflected to 
produce a signal. Resolutions < 25 ps are possible. In the other, 
the converter is placed in front of a microchannel plate (MCP) with 
a gated microstrip. Recoil protons eject electrons from the gold 
layer forming the microstrip. If a gate pulse is present, the signal is 
amplified. Present gate times are about 80 ps. 


20474 (UCRL-LR—-105821-94-1) Inertial confinement fusion: 
ICF quarterly report, October 1993—December 1993, Volume 4, 
Number 1. Powell, H.T.; Schleich, D.P.; Murphy, P.W. (eds.). 
Lawrence Livermore National Lab., CA (United States). [1994]. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010835. Source: 
OSTI; NTIS; GPO Dep. 

In the 1990 National Academy of Sciences (NAS) report of its re- 
view of the U.S. Inertial Confinement Fusion (ICF) Program, it was 
recommended that a high priority be placed on completing the Pre- 
cision Nova Project and its associated experimental campaign. 
Since fiscal year 1990, the lab has therefore campaigned vigor- 
ously on Nova and in its supporting laboratories to develop the 
Precision Nova capabilities needed to perform the stressful target 
experiments recommended in the 1990 NAS report. The activities 
to enable these experiments have been directed at improvements 
in three areas - the Nova laser, target fabrication capabilities, and 
target diagnostics. As summarized in the five articles in this report, 
the Precision Nova improvements have been successfully com- 
pleted. These improvements have had a positive impact on target 
performance and on the ability to diagnose the results, as evi- 
denced by the HEP-1 experimental results. The five articles 
generally concentrate on improvements to the capabilities rather 
than on the associated target physics experiments. Separate ab- 
Sstracts are included for each paper. 


20475 (WSRC-MS—93-282) Startup status of the Replace- 
ment Tritium Facility at the Savannah River Site. Horen, A.S.; 
Motyka, T.; Montini, M.J.; Hashinger, R.F. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. (CONF-930937—3: Course and workshop on tritium 
technology for fusion reactors, Varenna (Italy), 6-14 Sep 1993). Or- 
der Number DE94009054. Source: OSTI; NTIS; GPO Dep. 

Tritium processing operations have been performed at the Sa- 
vannah River Site (SRS) since 1955. It was determined in the early 
1980's that new tritium facilities were required in order to meet in- 
creasingly stringent safety and environmental requirements while 
maintaining productivity. Construction of a new tritium handling fa- 
cility, the Replacement Tritium Facility (RTF), began in 1987. This 
new facility incorporates the latest technology and design philoso- 
phy to mitigate accident consequences, enhance operational 
Safety, minimize tritium losses to the environment, and ensure ma- 
terial safeguards and security. The RTF is currently completing 
startup operations. This report details key features addressed dur- 
ing the design and startup of this facility. 
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20476 (ANL/DEP/PROC-—82423) College and beyond: How 
do | get there from here?. Argonne National Lab., IL (United 
States). Mar 1994. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9204285-: Science careers in search of women conference, 
Argonne, IL (United States), 24 Apr 1992). Order Number 
DE94009949. Source: OSTI; NTIS; GPO Dep. 

The panels of the 1992 Science Careers in Search of Women 
Conference consisted of a diverse group of women: undergraduate 
and graduate students, engineers, a director of college admissions, 
a professor of microbiology, and leaders of small and large compa- 
nies. Each panelist shared valuable information and answered 
questions that many high school students have concerning college 
and the years beyond. One issue that was focused on was prepa- 
ration for college. Several speakers emphasized the importance of 
Students themselves taking the initiative to collect information on 
colleges and career programs. The college admissions officer ad- 
vised that specific questions about admissions requirements be 
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directed to a senior person in the office who actually makes deci- 
sions on admissions. She stressed the importance of establishing 
an interaction that could provide recognition for the student when 
the admissions officer is reviewing applications from a large pool of 
candidates. She also emphasized the importance of studying for 
standardized tests. Speakers discussed the advantages of enrolling 
in higher-level math and science classes and taking Advanced 
Placement courses when they are available. Once a student has 
enrolled in a college or university, it is time to focus on choosing a 
major and identifying career interests and options. Graduate school 
was identified as much less classroom-oriented than undergradu- 
ate studies. A student conducts research with guidance from an 
advisor and attends lectures and seminars, which often times 
present information related to the research project she is working 
on. Tuition is usually paid for by universities, especially in the 
science and engineering fields, often in return for a teaching or re- 
search assistant position. 


20477 (ANL/ER/PP-77507) Discovery as a process. Loehie, 
C. Argonne National Lab., IL (United States). [1994]. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94010468. Source: OSTI; 
NTIS; GPO Dep. 

The three great myths, which form a sort of triumvirate of misun- 
derstanding, are the Eureka! myth, the hypothesis myth, and the 
measurement myth. These myths are prevalent among scientists 
as well as among observers of science. The Eureka! myth asserts 
that discovery occurs as a flash of insight, and as such is not sub- 
ject to investigation. This leads to the perception that discovery or 
deriving a hypothesis is a moment or event rather than a process. 
Events are singular and not subject to description. The hypothesis 
myth asserts that proper science is motivated by testing hypothe- 
ses, and that if something is not experimentally testable then it is 
not scientific. This myth leads to absurd posturing by some work- 
ers conducting empirical descriptive studies, who dress up their 
study with a “hypothesis” to obtain funding or get it published. 
Methods papers are often rejected because they do not address a 
specific scientific problem. The fact is that many of the great break- 
throughs in silence involve methods and not hypotheses or arise 
from largely descriptive studies. Those captured by this myth also 
try to block funding for those developing methods. The third myth 
is the measurement myth, which holds that determining what to 
measure is straightforward, so one doesn’t need a lot of introspec- 
tion to do science. As one ecologist put it to me “Don’t give me 
any of that philosophy junk, just let me out in the field. | know what 
to measure.” These myths lead to difficulties for scientists who 
must face peer review to obtain funding and to get published. 
These myths also inhibit the study of science as a process. Finally, 
these myths inhibit creativity and suppress innovation. In this paper 
| first explore these myths in more detail and then propose a new 
model of discovery that opens the supposedly miraculous process 
of discovery to doser scrutiny. 


20478 (CONF-9308207—Amend.) Sharing values, sharing a 
vision. Lawrence Livermore National Lab., CA (United States). 
[1993]. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. From 3. technology trans- 
fer/communications conference; Berkeley, CA (United States); 9 
Aug - 11 sep 1993. Order Number DE94010410. Source: OSTI; 
NTIS; GPO Dep. 

Teamwork, partnership and shared values emerged as recurring 
themes at the Third Technology Transfer/Communications Confer- 
ence. The program drew about 100 participants who sat through a 
packed two days to find ways for their laboratories and facilities to 
better help American business and the economy. Co-hosts were 
the Lawrence Livermore National Laboratory and the Lawrence 
Berkeley Laboratory, where most meetings took place. The confer- 
ence followed traditions established at the First Technology 
Transfer/Communications Conference, conceived of and hosted by 
the Pacific Northwest Laboratory in May 1992 in Richmond, Wash- 
ington, and the second conference, hosted by the National 
Renewable Energy Laboratory in January 1993 in Golden, Col- 
orado. As at the other conferences, participants at the third session 
represented the fields of technology transfer, public affairs and 





communications. They came from Department of Energy headquar- 
ters and DOE offices, laboratories and production facilities. 
Continued in this report are keynote address; panel discussion; 
workshops; and presentations in technology transfer. 


20479 (DOE/ER/75642-T1) SciTech Clubs for Girls: [An- 
nual] technical report. Nogal, A.M. SciTech, Inc., Aurora, IL 
(United States). Feb 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER75642. Order Num- 
ber DE94001157. Source: OSTI; NTIS; GPO Dep. 

Since January 1992, 9 exhibits have been constructed by the 
SciTech Clubs for Girls, which involved 63 girls, ages 10 to 14. 
These exhibits are: Bubble Shapes by the St. Charles Cadette Girl 
Scout Troop No. 109. Density Games by the South Elgin Cadette 
Girl Scout Troop No. 132. Electric Fleas by the Warrenville Junior 
Girl Scout Troop No. 305. Energy vs. Power by the Aurora Junior 
Girl Scout Troop No. 242. The Organ Pipe by the Bartlett Junior 
Girl Scout Troop No. 107. Ohm's Law by the Geneva Junior Girl 
Scout Troop No. 401. What is Gravity by the Pilsen YMCA girls. In- 
sulation at Work by the Algonquin Junior Girl Scout Troop No. 303. 
Series vs. Parallel by the Leland Junior Girl Scout Troop No. 50. 
The report is a description of each exhibit and the group that built 
the exhibit. Each group had a minimum of 10 hours of contact time 
at SciTech with the SciTech Clubs for Girls Program Coordinator. 
All mentors are female. Each exhibit building experience includes a 
trip to the hardware store to purchase supplies. After the exhibit is 
complete, the girls receive certificates of achievement and a 
SciTech Club Patch. 


20480 (DOE/ET-0006T) Education programs catalog. US- 
DOE, Washington, DC (United States). 1994. 152p. Sponsored by 
USDOE, Washington, DC (United States). Source: OSTI (Free of 
Charge). 

Since its formation in 1977, US DOE has been authorized to 
support education programs that help ensure an adequate supply 
of scientists, engineers, and technicians for energy-related re- 
search, production activities, and technology transfer. A national 
conference in 1989 produced a clear vision of the important role 
that DOE, its facilities, and its 169,000 Federal and contract em- 
ployees can play in the educational life of their communities and 
the Nation. Many of the programs listed in this catalog are the 
result of this new vision; others have existed for many years. Pur- 
pose of this catalog is to make all DOE education efforts more 
widely known so that more teachers, students, and others can ben- 
efit. Supporting the hundreds of education programs (precollege, 
undergraduate, graduate, public) is the network of DOE national 
laboratories, technology centers, and other research facilities. Brief 
descriptions of each facility, its programs, and contact information 
for its education personnel are included. 


20481 (DOE/SF/19524—2) Transfer Retention at City Col- 
lege in Engineering (TRACC): Final report, September 30, 
1992-September 29, 1993. Brown, A.R. City Coll., New York, NY 
(United States). Nov 1993. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-92SF19524. Order 
Number DE94010249. Source: OSTI; NTIS; GPO Dep. 

Goal of TRACC (Transfer Retention at City College in Engineer- 
ing) is to increase the number of minority transfer students from 
community colleges who receive Bachelors degrees in engineering 
and computer science from CCNY. TRACC offers qualified stu- 
dents access to academic and social support services. TRACC has 
shown promising results in its first year; TRACC student pass rates 
in coursework were higher compared to a cohort group of non- 
TRACC students. They report that tutoring and enrichment courses 
are valuable and contribute to better performance in classes. The 
advisement process is utilized and is seen as beneficial. Other ser- 
vices provided by TRACC are viewed by students as contributing 
to overall career development and enhanced social life at CCNY. 
TRACC was the College's first attempt to address the needs of 
transfer students. 


20482 (DOE/SR/18048-T1) Student Science Enrichment 
Training Program: Progress report for 1 June 1992-31 May 
1993. Sandhu, S.S. Claflin Coll., Orangeburg, SC (United States). 
10 May 1993. 33p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG09-88SR18048. Order Number 
DE94011529. Source: OSTI; NTIS; GPO Dep. 

Historically the Black Colleges and Universities wing of the US 
Department of Energy (DOE) provided funds to Claflin College, Or- 
angeburg, S.C. to conduct a student Science Enrichment Training 
Program for a period of six weeks during 1990 summer. Fifty par- 
ticipants were selected from a pool of 130 applicants, generated by 
the High School Seniors and Juniors and the Freshmen class of 
1989-90 at Claflin College. The program primarily focused on high 
ability students, with potential for Science, Mathematics and Engi- 
neering Careers. The major objectives of the program were (1) to 
increase the pool of well qualified college-entering minority stu- 
dents who will elect to go in Physical Science and Engineering and 
(2) to increase the enrollment in Chemistry and Preprofessional — 
Pre-Med, Pre-Dent. etc — majors at Claflin College by including the 
Claflin students to participate in summer academic program. The 
summer academic program consisted of Chemistry and Computer 
Science training. The program placed emphasis upon laboratory 
experience and research. Visits to Scientific and Industrial laborato- 
ries were arranged. Guest speakers drawn from academia, industry 
and several federal agencies, addressed the participants on the fu- 
ture role of Science in the industrial growth of United States of 
America. The guest speakers also acted as role models for the 
participants. Several videos and films, emphasizing the role of Sci- 
ence in human life, were also screened. 


20483 (EP-298) Careers in science and technology. 
USDOE, Washington, DC (United States); National Technical Asso- 
ciation, Washington, DC (United States); National Aeronautics and 
Space Administration, Washington, DC (United States). Sep 1993. 
98p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). Source: OST (Free of Charge). 

The objective of this book is to expose junior and senior high 
school students to the science and technology fields. It also will 
convey the importance of getting a general education in science 
and mathematics while still in high school and of continuing such 
studies in college. This is intended to encourge students, particu- 
larly underrepresented minorities and women, to consider and 
prepare for careers in science and technology. This book attempts 
to point out the increasing importance of such knowledge in daily 
life regardiess of occupational choice. This book is intended to be 
used by junior and senior high school students, as a classroom ref- 
erence by teachers, and by scientist and engineers participating in 
outreach activities. 
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20484 (DOE/EH-0376) Environmental guidelines for Devel- 
opment of Cultural Resource Management plans: Working 
draft for comment. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Air, Water, 
and Radiation Div. Apr 1994. 101p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94011226. Source: 
OSTI; NTIS; GPO Dep. 

DOE has stewardship responsibilities for managing the cultural 
resources remaining on DOE-owned and other lands impacted by 
DOE programs. Goal of the DOE-wide Cultural Resource Manage- 
ment (CRM) program is to identify and consolidate compliance 
actions associated with statutory and regulatory requirements. This 
document is to provide guidelines to DOE field managers; its im- 
plementation is intended to assure that each DOE facility and 
program complies with executive orders, statutes, and regulations 
governing the management of cultural resources. It covers CRM 
goals, existing conditions, CRM methods, CRM procedures and 
administration, and plan attachments. Glossary, legislation, and 
documents are covered in appendices. 


20485 (DOE/IG—0004(93)) Audit Manual release 3.0. USDOE 
Office of Inspector General, Washington, DC (United States). Office 
of Assistant Inspector General for Audits. Dec 1993. 626p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OST] 
(Free of Charge). 

This manual consolidates into one document the policies, proce- 
dures, standards, technical guidance and other techniques to be 
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followed by the Assistant Inspector General for Audits and staff in 
planning and conducting audit work within DOE and in preparing 
related reports on behalf of the Office of Inspector General. 


20486 (DOE/IG—0346) Audit of Sandia Corporation’s pen- 
sion plans and other prefunded benefits. USDOE Office of 
Inspector General, Albuquerque, NM (United States). Western Re- 
gional Audit Office. 6 Apr 1994. 23p. Sponsored by USDOE, 
Washington, DC (United States). Source: OST] (Free of Charge). 

Report to The Secretary. 

The audit disclosed that Sandia's pension plans had $588.9 mil- 
lion in excess assets as of December 31, 1990, on a current value 
basis. If plan terminations and spin-offs occurred, at least $408.8 
million of this amount could be returned to the Government without 
affecting the pension benefits that Sandia employees and retirees 
have earned. We recommended that Albuquerque take the neces- 
sary action to reduce the excess assets in the pension plans and 
recover the Government's share. However, Albuquerque disagreed 
with the recommendation. Albuquerque justified leaving the excess 
assets in the pension plans to fund future plan amendments; to 
avoid future funding contributions; to avoid the costs and time- 
consuming administrative steps associated with taking action; and 
to prevent damaging effects on employee morale. We analyzed 
these points, and concluded that they should not prevent the De- 
partment from initiating action to return excess assets to the 
Government. Actuarial analysis of the pension plans showed that, 
even if certain plan adjustments were made, the plans were over- 
funded by $256 million as of December 31, 1991 (on an actuarial 
value basis). 


20487 (DOE/IG—0347) Inspection of surveillance activities 
and administrative leave policy at Bonneville Power Adminis- 
tration, Portland, Oregon. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Inspections. Apr 1994. 
35p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge). 

Report to The Secretary. 

The authors conducted an inspection of surveillance activities 
and administrative leave policy at the Bonneville Power Administra- 
tion, Portland, Oregon. The purpose of their inspection was to 
determine if a covert video surveillance operation conducted at 
Bonneville Power Administration was consistent with Department of 
Energy policies and procedures and other applicable regulations 
and procedures, and to determine if administrative leave policies 
and procedures used at Bonneville Power Administration in a 
specific instance were consistent with Department of Energy re- 
quirements and the Code of Federal Regulations. This inspection 
focused on a specific incident that occurred in 1989 on the 5th 
floor of the BPA Headquarters Building located in Portland, Ore- 
gon. The incident involved the soiling of an employee’s personal 
property with what appeared to be urine. 


20488 (DOE/IG—-0348) The follow-up inspection of selected 
aspects of the Department of Energy's administration of post 
retirement health benefits. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Inspections. 5 May 
1994. 29p. Sponsored by USDOE, Washington, DC (United 
States). Source: OST! (Free of Charge). 

Report to The Secretary. 

In a September 1990 report entitled, “General Management In- 
spection of the San Francisco Operations Office,” we made 
recommendations to Departmental officials regarding the adminis- 
tration of M&O contractor post retirement health benefits. The 
majority of these recommendations were directed to the administra- 
tion of benefits paid by one M&O contractor, the University of 
California. The purpose of this inspection was to determine what 
actions Departmental officials have taken in response to the rec- 
ommendations made in our September 1990 report. 


20489 (DOE/RL-94-37) The Hanford Site focus, 1994. Peter- 
son, J.M. USDOE Richland Field Office, WA (United States). Mar 
1994. 62p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94011443. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes what the Hanford Site wii! look like in the 
next two years. We offer thumbnail sketches of Hanford Site pro- 
grams and the needs we are meeting through our efforts. We 
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describe our goals, some recent accomplishments, the work we will 
do in fiscal year (FY) 1994, the major activities the FY 1995 budget 
request covers, and the economic picture in the next few years. 
The Hanford Site budget shows the type of work being planned. 
US Department of Energy (DOE) sites like the Hanford Site use 
documents called Activity Data Sheets to meet this need. These 
are building blocks that are included in the budget. Each Activity 
Data Sheet is a concise (usually 4 or 5 pages) summary of a piece 
of work funded by the DOE's Environmental Restoration and Waste 
Management budget. Each sheet describes a waste management 
or environmental restoration need over a 5-year period; related 
regulatory requirements and agreements; and the cost, milestones, 
and steps proposed to meet the need. The Hanford Site is complex 
and has a huge budget, and its Activity Data Sheets run to literally 
thousands of pages. This report summarizes the Activity Data 
Sheets in a less detailed and much more reader-friendly fashion. 


20490 (INIS-mf-13849) Proceedings of the Canadian Nu- 
clear Association 28. annual conference held in Winnipeg, 
Manitoba, June 12-15, 1988. Canadian Nuclear Association, 
Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. annual 
conference of the Canadian Nuclear Association and the 9. annual 
conference of the Canadian Nuclear Society, Winnipeg (Canada), 
12-15 Jun 1988). Order Number DE94622204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The proceedings of the 28. CNA (Canadian Nuclear Association) 
conference contain 28 papers under the following headings: power 
reactors; fuel cycles; nuclear power and public understanding; fu- 
ture trends; and, applications of nuclear technology. CANDU 
reactors are emphasized. The individual papers have been ab- 
stracted separately. 


20491 (INIS-mf-13849, pp. 30-38) Preparing for the next 
generation of nuclear power in the US. Abrams, E.B. (Duke 
Power Co., Charlotte, NC (United States)). Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

US utilities will need some additional base load capacity toward 
the end of the century, but no utility can afford new nuclear plants 
at the costs which have prevailed recently. For this reason, the US 
Department of Energy and the US nuclear industry are coordinat- 
ing the Advanced Light Water Reactor Project, managed by the 
Electric Power Research Institute. The project will deal with licens- 
ing, design requirements, the assessment of small plant options, 
improvements in techniques of construction, and improved instru- 
mentation and control. 


20492 (INIS-mf—13849, pp. 300-310) Canada’s strategy for 
the engineering test reactor phase of tusion power develop- 
ment. Jackson, D.P. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). In Proceedings of the Canadian Nu- 
clear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian fusion research program has two main parts at 
present, the inertial confinement research at the Tokamak de 
Varennes, and the Canadian Fusion Fuels Technology Project. The 
author considers that this Canadian expertise should be used as a 


basis for Canadian participation in the future Engineering Test Re- 
actor. 


20493 (INIS-mf-13869) List of documents published in the 
series 'Safety of Nuclear Facilities’ in 1975-1993. Bibliography 
of documents published in the same series in 1990-1993. 
Bezpecnost Jadernych Zarizeni, no.1. Statni Urad pro Jadernou 
Bezpecnost, Prague (Czech Republic). 1994. 10p. (In Czech). Or- 
der Number DE94624814. Source: OSTI; NTIS (US Sales Only); 
INIS. 





The survey of publications issued in the series "Safety of 
Nuclear Facilities” covers 24 titles and annotations over the 1990- 
1993 period and 84 titles over the 1975-1990 period. (Z.S.). 


20494 (INIS-mf-13870) Proceedings of the CTU seminar 
94. Pt. A. Ceske Vysoke Uceni Technicke, Prague (Czech Repub- 
lic). 30 Apr 1994. 234p. (CONF-940184—: CTU seminar 94, Prague 
(Czech Republic), 17-20 Jan 1994). Order Number DE94624077. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings consist of 3 parts (A, B, C). Part A is divided 
into the following sections: Mathematics, Nuclear Engineering, 
Physics, Development of CTU Study, Fluid Mechanics, Theory of 
Constructions. Out of the 106 short communications contained in 
this part of the proceedings, 23 items were inputted to the INIS 
system. Out of 110 (96) short communications contained in parts B 
(C) of the proceedings, 2 (6) items were inputted to INIS. (Z.S.). 


20495 (INIS-mf-13870, pp. 57-58) Textbooks for training 
and examining the staff of research nuclear reactors. Zeman, 
J. (Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Jaderna a Fysikaine Inzenyrska); Matejka, K.; Fleischans, 
J. Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 30 
Apr 1994. (CONF-940184—: CTU seminar 94, Prague (Czech Re- 
public), 17-20 Jan 1994). In Proceedings of the CTU seminar 94. 
Pt. A. 2384p. Order Number DE94624077. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. REACTOR OPERATORS*‘straining; EDU- 
CATIONAL TOOLS; TRAINING; VR-1 REACTOR 


20496 (INIS-mf-13872) Proceedings of the CTU seminar 
94, Pt. C. Ceske Vysoke Uceni Technicke, Prague (Czech Repub- 
lic). 30 Apr 1994. 212p. (CONF-940184—: CTU seminar 94, Prague 
(Czech Republic), 17-20 Jan 1994). Order Number DE94624078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings consist of 3 parts (A, B, C). Part C is divided 
into the following sections: Environmental Engineering, Mechanics, 
Materials Engineering, Reliability, Electronics and Optics. Out of 96 
short communications contained in the proceedings, 6 items were 
inputted to the INIS system. Out of 106 (110) short communica- 
tions in parts A (B), 23 (2) items were inputted to INIS. (Z.S.). 


20497 (PNRI-F(PR)-94001) 1993 annual report. Philippine 
Nuclear Research Inst., Diliman, Quezon City (Philippines). 1993. 
36p. Order Number DE94623845. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report presents the accomplishments of the Philippine Nu- 
clear Research Institute for fiscal year 1993. The highlights of the 
report are the following: (1) active technology transfer and com- 
mercialization; (2) industry-responsive research and development; 
(3) nuclear regulations, licensing and safeguards; (4) development 
of strengthening of S and T; (5) infrastructure; (6) linkages were 
enhanced through the active participation of PNRI in the newly- 
formed Quezon City Science Community and the Inter-Agency Task 
Force on Public Acceptance of Nuclear Energy; and the (7) admin- 
istrative report. List of experts/mission, foreign travel by PNRI and 
non-PNRI personnel, IAEA operational technical cooperation pro- 
jects, research contracts, PNRI grants-in-aid, and technical papers 
are also included. Also in this period the signing of memorandum of 
understanding on mutual cooperation in the filed of nuclear energy 
peaceful applications between PNRI and the Australian Nuclear 
Science and Technology Organization (ANSTO). (ISD). 7 tabs. 


20498 (RFP-4795) Developing a quality plan within an 
R&D organization using a graded approach. Younger, A.F.; El- 
lis, E.W. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. [1994]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-S0RF62349. 
(CONF-9406153-—1: Rocky Mountain quality conference, Denver, 
CO (United States), 12-14 Jun 1994). Order Number DE94009880. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Rocky Flats is a Department of Energy facility that is managed 
by EG&G, Inc. The facility, located in Golden, Colorado, employs 
approximately 7,500 employees. Rocky Flats began operation in 
1953 producing components for nuclear weapons, but in 1992, due 
to changing world conditions, the facility's mission was changed. 
The new mission is to decontaminate and decommission the plant 
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and make it ready for economic development for possible new 
business opportunities. The facility's mission today is geared to- 
ward environmental cleanup from the wastes that were generated 
during the past 40 years. With these changes came a change in 
management philosophy that has encouraged more open commu- 
nications, employee involvement, additional training for employees, 
and an emphasis on providing quality products and services apply- 
ing Total Quality Management principles. The changing mission of 
the plant along with the change in management philosophy re- 
quired a great deal of adjustment by employees. During this time, 
the Department of Energy and EG&G management was striving to 
incorporate these changes as quickly as possible. As part of this 
change, the Department of Energy required a quality program be 
implemented in Technology Development, which is the organization 
responsible for researching and developing new technologies for 
the environmental cleanup of the plant. 


20499 (RISO-R-715(EN)) Optics and Fluid Dynamics De- 
partment annual progress report for 1993. Hanson, S.G.; 
Lading, L.; Michelsen, P.; Skaarup, B. (eds.). Risoe National Lab.., 
Roskilde (Denmark). Optics and Fiuid Dynamics Dept. Jan 1994. 
58p. Order Number DE94624815. Source: OSTI; NTIS; INIS. 

Research in the Optics and Fluid Dynamics Department is per- 
formed within the following two programme areas: optics and 
continuum physics. In optics the activities are within (a) optical ma- 
terials, (b) quasi-elastic light scattering and diagnostics in solids, 
fluids, and plasmas, and (c) optical and electronic information pro- 
cessing. Within continuum physics the activities are within (a) 
studies of non-linear dynamical processes in continuum systems, 
(b) investigations of problems with relevance to fusion plasma 
physics. The injection of pellets in fusion experiments has been in- 
vestigated and pellet injectors to European fusion experiments are 
manufactured. The department is also responsible for the EU- 
RATOM collaboration within fusion plasma physics. A summary of 
activities in 1993 is presented. (au) (27 ills., 24 refs.). 


20500 (SS+94-01) Publications 1993. Swedish Radiation 
Protection Inst., Stockholm (Sweden). [1994]. 6p. (in Swedish). Or- 
der Number DE94624816. Source: OSTI; NTIS; INIS. 

The Swedish Radiation Protection Institute in Stockholm 
presents a short list of reports published during 1993. 
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Refer also to citation(s) 17861, 17922, 18045, 18082, 18103, 
18151, 18199, 18241, 18264, 18265, 18371, 18427, 18428, 18513, 
18518, 18525, 18583, 18640, 18641, 18757, 18758, 18761, 18762, 
18771, 18799, 18804, 18808, 18812, 18907, 18917, 18918, 18919, 
18958, 19019, 19022, 19229, 19253, 19268, 19276, 19277, 19278, 
19279, 19281, 19284, 19285, 19290, 19340, 19368, 19385, 19386, 
19417, 19502, 19511, 19530, 19545, 19570, 19572, 19574, 19606, 
19615, 19684, 19779, 19808, 19817, 19881, 19913, 19920, 19921, 
19929, 19944, 20098, 20224, 20225, 20226, 20227, 20228, 20606 


20501 (ANL-93/34) Periodized wavelets. Schiossnagle, G. 
(Johns Hopkins Univ., Baltimore, MD (United States)); Restrepo, 
J.M.; Leaf, G.K. Argonne National Lab., IL (United States). Dec 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94010365. Source: OSTI; NTIS; GPO Dep. 

The properties of periodized Daubechies wavelets on [0,1] are 
detailed and contrasted against their counterparts which form a ba- 
sis for L?(R). Numerical examples illustrate the analytical estimates 
for convergence and demonstrate by comparison with Fourier 
spectral methods the superiority of wavelet projection methods for 
approximations. The analytical solution to inner products of 
periodized wavelets and their derivatives, which are known as con- 
nection coefficients, is presented, and several tabulated values are 
included. 


20502 (ANL/MCS/CP-82803) Parallel  tridiagnoalization 
through two-step band reduction. Bischof, C. (Argonne National 
Lab., IL (United States)); Sun, X.; Lang, B. Argonne National Lab., 
IL (United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Contract 
DM28E04120. (CONF-9405100-4: Scalable high performance 
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computing conference, Knoxville, TN (United States), 23 May 
1994). Order Number DE94011512. Source: OSTI; NTIS; GPO 
Dep. 

We present a two-step variant of the “successive band reduction” 
paradigm for the tridiagonalization of symmetric matrices. Here we 
reduce a full matrix first to narrow-banded form and then to 
tridiagonal form. The first step allows easy exploitation of block or- 
thogonal transformations. In the second step, we employ a new 
blocked version of a banded matrix tridiagonalization algorithm by 
Lang. In particular, we are able to express the update of the or- 
thogonal transformation matrix in terms of block transformations. 
This expression leads to an algorithm that is almost entirely based 
on BLAS-3 kernels and has greatly improved data movement and 
communication characteristics. We also present some performance 
results on the Intel Touchstone DELTA and the IBM SP1. 


20503 (ANL/MCS/CP-82804) A scalable high-performance 
VO system. Henderson, M.; Nickless, B.; Stevens, R. Argonne Na- 
tional Lab., IL (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9405100-3: Scalable high performance 
computing conference, Knoxville, TN (United States), 23 May 
1994). Order Number DE94011513. Source: OSTI; NTIS; GPO 
Dep. 

A significant weakness of many existing parallel supercomputers 
is their lack of high-performance parallel /O. This weakness has 
prevented, in many cases, the full exploitation of the true potential 
of MPP systems. As part of a joint project with IBM, we have 
designed a parallel /O system for an IBM SP system that can pro- 
vide sustained I/O rates of greater than 160 MB/s from collections 
of compute nodes to archival disk and peak transfer rates that 
should exceed 400 MB/s from compute nodes to I/O servers. This 
testbed system is being used for a number of projects, first it will 
provide a high-performance experimental I/O system for traditional 
computational science applications, second it will b used as an /O 
software and development environment for new parallel I/O algo- 
rithms and operating systems support, and third it will be used as 


the foundation for a number of new projects designed to develop 
enabling technology for the National Information Infrastructure. This 
report describes the system under development at Argonne Na- 
tional Laboratory, provides some preliminary performance results, 
and outlines future experiments and directions. 


20504 (ANL/MCS/PP-—72469) Parallel Kterative solution of 
sparse linear systems using orderings from graph coloring 
heuristics. Jones, M.T.; Plassmann, P.E. Argonne National Lab., 
IL (United States). Dec 1990. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94011485. Source: OSTI; NTIS; GPO Dep. 

The efficiency of a parallel implementation of the conjugate 
gradient method preconditioned by an incomplete Cholesky factor- 
ization can vary dramatically depending on the column ordering 
chosen. One method to minimize the number of major parallel 
Steps is to choose an ordering based on a coloring of the symmet- 
ric graph representing the nonzero adjacency structure of the 
matrix. In this paper, we compare the performance of the precondi- 
tioned conjugate gradient method using these coloring orderings 
with a number of standard orderings on matrices arising from appli- 
cations in structural engineering. Because optimal colorings for 
these systems may not be a priori known: we employ several 
graph coloring heuristics to obtain consistent colorings. Based on 
lower bounds obtained from the local structure of these systems, 
we find that the colorings determined by these heuristics are nearly 
optimal. For these problems, we find that the increase in paral- 
lelism afforded by the coloring-based orderings more than offsets 
any increase in the number of iterations required for the conver- 
gence of the conjugate gradient algorithm. 


20505 (ANL/MCS-TM-185) A collection of tools in support 
of automatic differentiation. Mauer, A. Argonne National Lab., IL 
(United States). Feb 1994. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94010104. Source: OSTI; NTIS; GPO Dep. 

This document contains a collection of notes about tools that we 
have found useful in our work on automatic differentiation. Using 
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m4 for Procedure Renaming. Most transformations necessary to 
link C and Fortran programs involve changing the case of the C 
prodecure names and some other trivial manipulations. We auto- 
mate this procedure. On Linking ADOL-C and Fortran Programs. 
This portion of the document serves a dual purpose. It is a guide 
to getting started with ADOL-C, and it also describes methods of 
linking ADOL-C and Fortran programs together. A Quick Discus- 
sion of the fortran-manipulate-p| Package. We provide two low-level 
perl functions that aid in coping with the fact that Fortran “logical” 
tines may include an initial line and many continuation lines. For- 
tran Text Manipulation with per1. We describe a very powerful per! 
template that may be easily customized to perform in many 
common Fortran manipulations, such as expansion of various tem- 
plates in the code. A Simple Wrapper for ADIFOR. Some simple 
transformations of the ADIFOR script and composition files allow 
much more intuitive syntax. 


20506 (ANL/MCS-TM-187) ADIFOR working note No. 11: 
ADIFOR strategies related to POINTER usage in MMS. Bischof, 
C.; Khademi, P.; Knauff, T. Argonne National Lab., IL (United 
States). Mar 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94012108. Source: OSTI; NTIS; GPO Dep. 

POINTERs are nonstandard Fortran statements which cannot be 
processed by ADIFOR. We are interested in generating derivative 
code for MM5, a mesoscale model code which uses POINTERs 
extensively and in a particular structured manner. We briefly report 
on POINTERs and their role in MM5 and, for their particular usage 
in MM5, describe the three-step code transformation scheme con- 
sisting of pre-ADIFOR, ADIFOR, and post-ADIFOR transformations 
that result in the generation of correct derivative code for MM5. 


20507 (ANL/RA/CP--82382) Performance analysis of se- 
quential tests in process control. Hoyer, K.K. (Northwestern 
Univ., Evanston, IL (United States). Dept. of industrial Engineer- 
ing/Management Science). Argonne National Lab., IL (United 
States). [1994]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9404136-1: Operations Research Society of America conference, 
Boston, MA (United States), 12-17 Apr 1994). Order Number 
DE94009801. Source: OSTI; NTIS; GPO Dep. 

In recent years, a great deal of emphasis has been placed on 
quality control of industrial processes. In particular, numerous sta- 
tistical techniques exist which are designed to continually check an 
industrial process for machine or component failure, thereby deter- 
mining if the process is under control, or if it is becoming out of 
control. In this study, the authors consider a very powerful class of 
quality control techniques known as sequential tests. Sequential 
tests classify a set of observations in a manner similar to statistical 
hypothesis tests, but are characterized by a random sample size. 
Perhaps the best known sequential test is Wald’s sequential proba- 
bility ratio test. The sequential probability ratio test (SPRT) is a log 
likelihood ratio based test for simple or composite hypotheses. Af- 
ter taking each observation, the SPRT decides whether to accept 
the null hypothesis, reject the null hypothesis, or continue sam- 
pling. For the purpose of quality control, an SPRT can be 
conducted repeatedly over time as incoming observations are re- 
ceived. In the following section, the authors reviews the sequential 
probability ratio test and state some of its properties. In Section 3, 
they formulate a Markov additive model which allows them to study 
the sequential probability ratio test under various types of process 
behavior. Section 4 develops the theoretical results and the 
methodological approach that allows them to bound the first pas- 
sage time distributions of their model. Section 5 illustrates their 
techniques through numerical examples. 


20508 (CNIC—00119) ERP-IV-A program for transient 
thermal-hydraulic analysis of PWR plant. Dai Anguo (Shanghai 
Nuclear Engineering Research and Design Inst. (China)); Tang Ji- 
ahuan; Qian Huifu; Gao Zhikang. China Nuclear Information 
Centre, Beijing, BU (China). Dec 1987. 15p. (In Chinese). (NERDI- 
0002.). Order Number DE94624805. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author deal with the descriptions of physical model of tran- 
sient process in PWR plant and the function of ERP-IV (ERR-IV 
Transient Thermo-Hydraulic Analysis Code). The code has been 





developed for safety analysis and design transient. The code is 
characterized by the multi-loop long-term, short term, wide-range 
plant simulation with the capability to analyze natural circulation 
condition. The description of ERP-IV includes following parts: reac- 
tor, primary coolant loops, pressurizer, steam generators, main 
steam system, turbine, feedwater system, steam dump, relive 
valves, and safety valves in secondary side, etc.. The code can 
use for accident analysis, such as loss of all A.C. power to power 
plant auxiliaries (a station blackout), loss of normal feedwater, loss 
of load, loss of condenser vacuum and other events causing a tur- 
bine trip, complete loss of forced reactor coolant flow, uncontrolled 
rod cluster control assembly bank withdrawal. It can also be used 
for accident analysis of the emergency and limiting conditions, 
such as feedwater line break and main steam line rupture. It can 
also be utilized as a tool for system design studies, component de- 
sign, setpoint studies and design transition studies, etc. 


20509 (CNIC—00120) Two codes used in analysis of rod 
ejection accident for Qinshan Nuclear Power Plant. Zhu Xin- 
guan (Shanghai Nuclear Engineering Research and Design Inst. 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1987. 1ip. (in Chinese). (NERDI0003.). Order Number 
DE94624806. Source: OSTI; NTIS (US Sales Only); INIS. 

Two codes were developed to analyse rod ejection accident for 
Qinshan Nuclear Power Plant. One was based on point model with 
temperature reactivity feedback. in this code, the worth of ejected 
rod was obtained under'adiabatic’ approximation. In the other code, 
the Nodal Green's Function Method was used to solve space-time 
dependent neutron diffusion equation. Using these codes, the tran- 
sient core-power have been calculated for two rod ejection cases 
at beginning of core-life in Qinshan Nuclear Power Plant. 


20510 (CNIC—00689) A numerical method for singular 
boundary value problem of ordinary differential equation. He 
Qibing (Southwest inst. of Physics, Leshan, SC (China)). China 
Nuclear Information Centre, Beijing, BU (China). Dec 1992. 12p. (In 
Chinese). (SIP—0055.). Order Number DE94624803. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A numerical method, regularizing method, is suggested to treat 
the singular boundary problem of ordinary differential equation that 
is raised from controlled nuclear fusion science and other fields 
owing to their singular physical mechanism. This kind of singular 
boundary problem has been successfully solved by special treat- 
ment near the singular points and using difference method. This 
method overcomes difficulties in numerical calculation due to the 
singularity. The convergence results and numerical test are also 
given. 


20511 (CNIC—00700) Inverse operator theory method 
mathematics-mechanization tor the solutions of nonlinear 
equations and some typical applications in nonlinear physics. 
Fang Jinging (Academia Sinica, Beijing, BJ (China). Inst. of Atomic 
Energy); Yao Weiguang. China Nuclear Information Centre, Beijing, 
BJ (China). Dec 1992. 28p. (IAE—0115.). Order Number 
DE94624804. Source: OSTI; NTIS (US Sales Only); INIS. 

Inverse operator theory method (IOTM) has developed rapidly in 
the last few years. It is an effective and useful procedure for quan- 
titative solution of nonlinear or stochastic continuous dynamical 
systems. Solutions are obtained in series form for deterministic 
equations, and in the case of stochastic equation it gives statistic 
measures of the solution process. A very important advantage of 
the IOTM is to eliminate a number of restrictive and assumption on 
the nature of stochastic processes. Therefore, it provides more re- 
alistic solutions. The IOTM and its mathematics-mechanization 
(MM) are briefly introduced. They are used successfully to study 
the chaotic behaviors of the nonlinear dynamical systems for the 
first time in the world. As typical examples, the Lorentz equation, 
generalized Duffing equation, two coupled generalized Duffing 
equations are investigated by the use of the IOTM and the MM. 
The results are in good agreement with ones by the Runge-Kutta 
method (RKM). It has higher accuracy and faster convergence. So 
the |IOTM realized by the MM is of potential application valuable in 
nonlinear science. 
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20512 (CONF-9310206-, pp. 1-10) Programmabllity and 
performance issues: The case of an iterative partial difteren- 
tial equation solver. Kim, C. (Univ. of Southern California, Los 
Angeles, CA (United States)); Gaudio, J.L.; Proskurowski, W. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
Grant CCR-9013965. From Streams and interactions in a single- 
assignment language; San Diego, CA (United States); 3-5 Oct 
1993. In Proceedings: Sisal 93. 200p. Order Number 
DE94006641. Source: OSTI; NTIS. 

In this paper, the authors use a specific example to discuss the 
viability of functional programming in the context of parallel com- 
puting. The traditional argument for functional languages has been 
programmability. Indeed, due to high-level abstractions and the im- 
plicit parallelism provided by functional languages, programmers 
are free to concentrate on the implementation of the algorithm at 
hand without being burdened with low-level machine execution de- 
tails. The authors further report that it is possible to deliver both 
programmability and performance through functional programming. 
Some quantitative results from an experimental which consists of 
developing a multigrid elliptic Partial Differential Equation (PDE) 
solver are presented. 


20513 (CONF-9310206-, pp. 11-17) Implementing the kernel 
of the Australian region weather prediction model in SISAL. 
Egan, G.K. (Swinburne Univ. of Technology, Hawthorn (Australia)). 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
From Streams and interactions in a single-assignment language; 
San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 

The SISAL implicit parallel programming language has been 
implemented on a number of platforms ranging from scientific work- 
stations through medium cost multiprocessors to high end parallel 
super computers and recently massively parallel processors. No 
changes to source code are required to obtain good performance 
across these platforms and it has been claimed that SISAL exhibits 
similar uniprocessor performance to FORTRAN while providing sig- 
nificant speedup compared to FORTRAN on multiprocessors. The 
Australian Region Weather Prediction Model is an experimental 
FORTRAN code which uses a variable resolution nesting scheme 
to provide higher resolution predictions over important areas of the 
Australian continent such as cities and coastal fisheries. In the pre- 
liminary study the author explores the performance of the SISAL 
implicit parallel programming language on a significant scientific 
application by recoding the kernel subroutine of the Model in 
SISAL. Results are presented for a low and SPARC workstation, 
an entry level Cray Y-MP EL and a high end Cray C90. 


20514 (CONF-9310206—, pp. 18-24) Even and quarter-even 
prime length symmetric FFTs and their SISAL implementea- 
tions. Seguel, J. (Univ. of Puerto Rico, Mayaquez, (Puerto Rico)); 
Boliman, D. Lawrence Livermore National Lab., CA (United States). 
Oct 1993. From Streams and interactions in a single-assignment 
language; San Diego, CA (United States); 3-5 Oct 1993. In Pro- 
ceedings: Sisal ’93. 200p. Order Number DE94006641. Source: 
OSTI; NTIS. 

Even and quarter-even symmetric DFTs are variants of the dis- 
crete Fourier transform (DFT) in which all redundant operations 
induced on the DFT equations by the presence of either an even 
or quarter-even symmetry in the input data have been eliminated. 
These kinds of transforms appear frequently in image processing 
and in the core procedures of some direct methods for the numeri- 
cal solution of the poisson equation. Fast methods for computing 
even and the quarter-even DFTs when the number of data samples 
is a power of two have been proposed by Swarztrauber and 
Briggs. Their methods are generalizable to any factorizable number 
of data samples. In this article, following the basic mathematical 
techniques used by Radar to derive a fast prime length FFT, the 
author introduces fast methods for computing the even and the 
quarter-even symmetric DFT for a prime number of data samples. 
The expression of these methods in terms of matrix algebra facili- 
tates their implementations in SISAL. 


20515 (CONF-9310206—, pp. 25-39) Top-down thread gener- 
ation for Sisal. Shankar, B. (Colorado State Univ., Fort Collins, CO 
(United States)); Boehm, A.P.W.; Najjar, W.A. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. Grant MIP-9113268. 
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From Streams and interactions in a single-assignment language; 
San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 
In this paper the authors present a model of coarse grain 
dataflow execution. They present a top down method for generating 
machine independent multithreaded code, called MIDC. They de- 
fine MIDC. They discuss the relevant phases in the SISAL to MIDC 
compilation process, and present some example compilations. 
They quantify the number of threads, number of inputs per thread, 
and average thread size for Livermore and Purdue benchmarks. 


20516 (CONF-9310206—, pp. 40-46) Overlapping communi 
cations and computations on NUMA architectures. Wolski, R. 
(Lawrence Livermore National Laboratory, CA (United States)); 
Feo, J. Lawrence Livermore National Lab., CA (United States). Oct 
1993. From Streams and interactions in a_ single-assignment 
language; San Diego, CA (United States); 3-5 Oct 1993. In Pro- 
ceedings: Sisal 93. 200p. Order Number DE94006641. Source: 
OSTI; NTIS. 

Many of the currently available multiprocessing systems are built 
from commodity RISC processor chip sets. These processors re- 
duce the latency associated with accessing memory by supporting 
non-strict load and store operations. These operations complete 
before the data is actually present in registers or transferred from 
registers to memory. Effectively overlapping communication and 
computations is the key to achieving high-performance on these 
systems. Present partitioning methods do not accurately model 
non-strict load and store operations; consequently, they generate 
non-optimal schedules for RISC-based machines. In this paper, the 
authors define two new nodes, WAt and RAt, to model the execu- 
tion semantics of load and store operations. They show that by 
including these nodes in program dependency graphs with memory 
nodes, they can effectively overlap communications and computa- 
tions, thereby, reducing critical path lengths. They present 
performance results for a RISC-based NUMA machine. Their study 
demonstrates the importance of the new nodes and the versatility 
of program dependency graphs with memory nodes. 


20517 (CONF-9310206—, pp. 47-58) Complling technique 
based on dataflow analysis for functional programming lan- 
guage Valid. Takahashi, E. (Kyushu Univ., Kasuga-shi (Japan)); 
Taniguchi, R.; Amamiya, M. Lawrence Livermore National Lab., CA 
(United States). Oct 1993. From Streams and interactions in a 
single-assignment language; San Diego, CA (United States); 3-5 
Oct 1993. In Proceedings: Sisal ’93. 200p. Order Number 
DE94006641. Source: OSTI; NTIS. 

This paper presents a compiling method to translate the func- 
tional programming language Valid into object code which is 
executable on a commercially available shared memory multipro- 
cessor, Sequent Symmetry S2000. Since process management 
overhead in such a machine is very high, the compiling strategy is 
to exploit coarse-grain parallelism at function application level, and 
the function application level parallelism is implemented by a fork- 
join mechanism. The compiler translates Valid source programs 
into controlfiow graphs based on dataflow analysis, and then serial- 
izes instructions within graphs according to flow arcs such that 
function applications, which have no data dependency, are exe- 
cuted in parallel. The authors report the results of performance 
evaluation of the compiled Valid programs on a Sequent S2000 


and discuss the usefulness of their method by comparing it with C 
and SISAL compilers. 


20518 (CONF-9310206-, pp. 59-73) Copy elimination for 
true multidimensional arrays in SISAL 2.0. Fitzgerald, S.M. 
(Univ. of Massachusetts, Lowell, MA (United States)). Lawrence 
Livermore National Lab., CA (United States). Oct 1993. From 
Streams and interactions in a single-assignment language; San 
Diego, CA (United States); 3-5 Oct 1993. In Proceedings: Sisal 
‘93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 
Applicative languages have been proposed for defining algo- 
rithms for parallel architectures because they are implicitly parallel 
and lack side effects. However, a straightforward implementation 
can induce excessive copying which can limit performance. To ad- 
dress execution efficiency, optimization techniques, such as 
build-in-place and update-in-place, have been developed. These 
optimizations remove unnecessary array copy operations through 
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compile-time analysis. Additionally, update-in-place eliminates un- 
necessary reference counting, reducing parallel bottle-necks that 
can occur at run-time. Both build-in-place and update-in-place are 
based on hierarchical ragged arrays, i.e., the vector-of-vectors 
array model. Although this array model is convenient for certain ap- 
plications, many optimizations are precluded, e.g., vectorization. In 
the design of SISAL 2.0, two array models have been included: the 
vector-of-vectors model and the flat model. In this paper the author 
discusses the changes to reference inheritance, which is part of 
update-in-place analysis. These changes are necessary for arrays 
that are stored in contiguous memory, i.e., under the flat model. 


20519 (CONF-9310206-, pp. 74-84) Increasing parallelism 
for an optimization that reduces copying in IF2 graphs. Fitzger- 
ald, S.M. (Univ. of Massachusetts, Lowell, MA (United States)). 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
From Streams and interactions in a single-assignment language; 
San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 
To exploit the benefits of applicative languages, such as SISAL, 
optimizations are needed to eliminate inefficiencies that can result 
from a naive implementation. In particular, costs associated with 
copying large data aggregates can be significant, outweighing the 
benefits achieved through parallel execution. Within the SISAL 
compilation environment, an optimization known as node-reordering 
is performed to reduce copying. This optimization constrains the 
execution order of IF2 graphs by introducing artificial dependency 
edges (ADEs). Although the resulting IF2 graph provides greater 
opportunities to eliminate expensive copy operations, parallelism is 
restricted. Additionally, the introduced ADEs can increase both 
memory usage and token traffic for programs that execute on fine- 
grain architectures. In this paper, the author describes a new 
framework for the node-reordering optimization. The resulting 
algorithm, which is based on the algorithm presented by Cann, pre- 
vents unnecessary ADEs from being inserted into IF2 graphs. As a 
result of the algorithm, parallelism is constrained only when neces- 
sary to eliminate costly copy operations. Furthermore, removing the 
overhead associated with unnecessary ADEs results in better per- 
formance of SISAL programs that run on dataflow architectures. 


20520 (CONF-9310206—, pp. 85-90) Caching in on Sisal: 
Cache performance of Sisal vs. Fortran. Nico, P.L. (Univ. of Cal- 
ifornia, Davis, CA (United States)); Park, A. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. From Streams and in- 
teractions in a single-assignment language; San Diego, CA (United 
States); 3-5 Oct 1993. In Proceedings: Sisal ’93. 200p. Order 
Number DE94006641. Source: OSTI; NTIS. 

In this paper the authors investigate the relative cache perfor- 
mance of Sisal and Fortran through trace-driven simulation of 
representative scientific applications. The range of cache configura- 
tions considered corresponds to on-chip caches in current and 
next-generation microprocessors. They find that in unified caches 
the performance is equivalent. With split instruction and data 
caches, performance is still comparable, yet the two languages 
demonstrate somewhat different tendencies. 


20521 (CONF-9310206-, pp. 91-102) FFT algorithms on a 
shared-memory multiprocessor. Cricenti, A.L. (Swinburne Univ. 
of Technology, Hawthorn (Australia)); Egan, G.K. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. From Streams 
and interactions in a single-assignment language; San Diego, CA 
(United States); 3-5 Oct 1993. In Proceedings: Sisal ’93. 200p. 
Order Number DE94006641. Source: OSTI; NTIS. 

This paper deals with coding of some FFT algorithms in the 
functional language SISAL, to exploit the available concurrency, on 
a shared memory multiprocessor (Encore Multimax). Run times 
and speed-up are presented for two conventional array based and 
two pipeline stream based FFT algorithms. The performance of the 


stream based algorithms is compared with that of the array based 
algorithms. 


20522 


(CONF-9310206-, pp. 103-113) A parallel implemen- 
tation of nonnumeric search problems in SISAL. Sohn, A. (New 
Jersey Institute of Technology, Newark, NJ (United States)). 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
From Streams and interactions in a single-assignment language; 





San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 

Parallelization of nonnumeric problems is known to be difficult 
due to the unknown number of iterations and random memory 
usage. This report presents experiences parallelizing and imple- 
menting typical nonnumeric problems using Sisal. In particular, the 
author selects two search problems: the Eight-Puzzie and the Tow- 
ers of Hanoi. He takes a two-step parallelization approach to 
implement the nonnumeric problems: algorithm level and imple- 
mentation level parallelization. Algorithm level parallelization uses 
various search strategies suitable for parallel search. Implementa- 
tion level parallelization is done by the Optimizing Sisal Compiler 
(OSC). Parallelism profiles of the two search problem are plotted to 
help evaluate the effectiveness of parallelization process. Both the 
sequential and the parallel versions are implemented in Sisal and 
executed on a 26-processor Sequent Symmetry shared-memory 
multiprocessor. Experimental results demonstrate that (1) the com- 
bination of Sisal and OSC is effective for parallel implementation of 
the two nonnumeric search problems, and (2) the automatic paral- 
lelizing compiler OSC can give high programmability as it gives up 
to six-fold speedup on 26 processors, with little efforts on imple- 
mentation level parallelization. However, the author also finds that 
the implementation level parallelization provided by OSC needs 
improvement as nonnumeric problems often require finer paral- 
lelization due to nondeterministric and sequential nature. 


20523 (CONF-9310206—-, pp. 114-119) Computer vision 
algorithms in Sisal. Mitrovic, S. (Computer Engineering and Net- 
works Laboratory, Zuerich (Switzerland)); Trobina, M. Lawrence 
Livermore National Lab., CA (United States). Oct 1993. From 
Streams and interactions in a single-assignment language; San 
Diego, CA (United States); 3-5 Oct 1993. In Proceedings: Sisal 
93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 

Functional languages like Sisal 1.2 had the stigma that they ei- 
ther cannot produce efficient code or that they are not powerful 
enough to express all kinds of problems. While the reproach of in- 
efficient code has been sufficiently disproved, the second reproach 
still remains. To either disprove the reproach or to make sugges- 
tions for changes in the language definition, the Sisal user 
community is engaged in writing applications for many different 
computing domains. This work presents the experience in imple- 
menting computer vision algorithms in Sisal. The chosen problems 
are representatives of two different types of algorithms found in the 
computer vision domain. Furthermore, these algorithms already ex- 
ist as C-programs that are used by the members of the Computer 
Vision Laboratory at ETH Zuerich. The paper concludes with a per- 
formance comparison between C- and Sisal-code on a sequential 
machine and measures the speedup obtained by Sisal programs 
on a multiprocessor. 


20524 (CONF-9310206—, pp. 120-133) Compllation of Sisal 
for a high performance data driven vector processor. Miller, 
W.M. (Colorado State Univ., Fort Collins, CO (United States)); Naj- 
jar, W.A.; Boehm, A.P.W. Lawrence Livermore National Lab., CA 
(United States). Oct 1993. Grant CCR-9010240; Grant MIP- 
9113268. From Streams and interactions in a single-assignment 
language; San Diego, CA (United States); 3-5 Oct 1993. In Pro- 
ceedings: Sisal 93. 200p. Order Number DE94006641. Source: 
OSTI; NTIS. 

Although the dataflow model has been shown to allow the ex- 
ploitation of parallelism at all levels, research of the past decade 
has revealed several problems: Synchronization at the instruction 
level has precluded the exploitation of locality, and lack of support 
for efficient aggregate data structure access results in poor vector 
and array performance. Many novel Hybrid von-Neumann Data 
Driven machines have been proposed to alleviate these problems. 
Current studies suggest sufficient locality is present in dataflow ex- 
ecution to merit its exploitation. In this paper the authors present a 
data structure for exploiting locality in a data driven environment: 
the Vector Cell. A Vector Cell consists of a number of fixed length 
chunks of data elements. Each chunk is tagged with a presence 
bit, providing intra-chunk strictness and inter-chunk non-strictness 
to data structure access. The authors describe the semantics of 
the model, an instruction set, and a processor architecture as well 
as a Sisal to dataflow vectorizing compiler back-end. The model is 
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evaluated by comparing its performance to those of both a mas- 
sively parallel fine-grain dataflow processor employing |-structures 
and a conventional pipelined vector processor. Results demon- 
Strate the model is surprisingly resilient to long memory and 
communication latencies, and effectively exploits underlying paral- 
lelism across multiple processing elements. 


20525 (CONF-9310206-, pp. 134-150) Sisal on distributed 
memory machines. Pande, S.S. (Ohio Univ., Athens, OH (United 
States)); Agrawal, D.P.; Mauney, J. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. Grant DAALO3-91-G-0031. 
From Streams and interactions in a single-assignment language; 
San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 

Sisal, is targeted to Intel Touchstone i860 systems, by mapping 
the functional parallelism in its intermediate 1F-1 representation. A 
new compile time scheduling method is developed that investigates 
a trade-off between the schedule length and the required number 
of processors. The compile time schedule is found using a new 
concept of threshold of a task that quantifies a trade-off between 
the schedule-length and the degree of parallelism. At compile time 
one of the following scheduling goals is realized: (1) Compiling for 
minimizing schedule length: Suitable for large systems. (2) Compil- 
ing for processor requirements below a given maximum number of 
available processors in the system: Suitable for small systems. The 
run time system is designed to support call by value semantics on 
intel Gamma, Delta, and Paragon, by minimizing the overheads. 
Each processor contains the inlined Sisal program’s code and 
starts executing its own C main() corresponding to SisalMain(). The 
code that is specialized for a given processor is identified by a 
case statement that corresponds to the processor number, thereby 
making the start-up overhead as small as possible. The universally 
owned code is replicated on all processors. The processors ex- 
change data values using asynchronous ‘put’ and ‘pick’ primitives 
to maximize the overlap of communication and computation. 


20526 (CONF-9310206-, pp. 151-163) A virtual shared ad- 
dressing system for distributed memory Sisal. Haines, M. 
(NASA Langley Research Center, Hampton, VA (United States)). 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
Grant MIP-9113268. From Streams and interactions in a single- 
assignment language; San Diego, CA (United States); 3-5 Oct 
1993. In Proceedings: Sisal ’98. 200p. Order Number 
DE94006641. Source: OSTI; NTIS. 

Efficient implementations of Sisal exist for shared memory and 
hierarchical memory multiprocessors, but distributed memory imple- 
mentations have been hampered by the Sisal compiler assuming a 
single address space. The authors have designed and imple- 
mented a solution to this problem by developing the VISA (Virtual 
Shared Addressing) runtime system, which provides distributed 
task and data management. In this paper they discuss the VISA 
data management system, including the design and implementation 
of a single addressing space, data distribution functions, and ad- 
dress translation. They provide an example of the performance of 
Sisal with VISA on the nCUBE/2 distributed memory multiprocessor 
using a two-dimensional smoothing algorithm called Laplace. They 
show that the current Sisal compiler’s implentation of multi- 
dimensional arrays is highly inefficient in a distributed system, but 
that an efficient implementation of rectangular multi-dimensional ar- 
rays is possible. They also show that multithreading can effectively 
increase the performance of this program even further. 


20527 (CONF-9310206-, pp. 164-174) Developing a 
high-performance FFT algorithm in Sisal for a vector super- 
computer. Feo, J. (Lawrence Livermore National Laboratory, CA 
(United States)); Cann, D. Lawrence Livermore National Lab., CA 
(United States). Oct 1993. Contract W-7405-Eng-48. From Streams 
and interactions in a single-assignment language; San Diego, CA 
(United States); 3-5 Oct 1993. In Proceedings: Sisal ’93. 200p. 
Order Number DE94006641. Source: OSTI; NTIS. 

Functional languages provide a level of program abstraction de- 
void of most details regarding implementation and architecture. 
Memory management, task scheduling, communication, synchro- 
nization, and resource management are implied by the language’s 
semantics, and are not programmed explicitly by the programmer. 
While these properties of functional languages are attractive, they 
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may be detrimental if the programmer's objective is to realize high 
performance. In this paper, the authors discuss these programming 
issues and study the difficulty of expressing a machine-specific al- 
gorithm in a functional language. They chose to study the Fast 
Fourier Transform, the Cray C90, and Sisal. They present an im- 
plementation of the Fast Fourier Transform designed specifically 
for the Cray hardware, and explain how to express the computa- 
tion in Sisal. Despite its complexity, the Sisal code runs in constant 
memory, exhibits good speedup, and executes close to the achiev- 
able performance limits of the machine. 


20528 (CONF-9310206-, pp. 175-188) implementation is- 
sues for IF2 on a static Data Flow Architecture. Wilkens, L.M. 
(Univ. of Massachusetts, Lowell, MA (United States)); Enright, A.G. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
From Streams and interactions in a single-assignment language; 
San Diego, CA (United States); 3-5 Oct 1993. In Proceedings: 
Sisal 93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 

Data flow architectures offer a natural hardware environment for 
functional programming languages. Unfortunately, very few data 
flow systems are commercially available. One data flow environ- 
ment currently available is the ULowell Data Flow Imaging 
Coprocessor based on the NEC »PD7281 data flow processor. 
This environment is well-suited for repetitive, highly data-parallel 
applications, such as low-level image processing; however, pro- 
gramming the .PD7281 is often difficult due to the lack of available 
high-level languages such as SISAL. Because IF2 graphs are simi- 
lar to the graphs that represent 4PD7281 assembly language, a 
straightforward translation from IF2 to »PD7281 assembly lan- 
guage should exist. In this paper, the authors discuss the problems 
and possibilities of implementing IF2 for this environment. 


20529 (CONF-9310206-, pp. 189-200) Systematic control of 


parallelism in array-based dataflow computation. Roy, K. (Univ. 
of Saskatchewan, Saskatoon (Canada)); McCrosky, C. Lawrence 
Livermore National Lab., CA (United States). Oct 1993. From 
Streams and interactions in a single-assignment language; San 
Diego, CA (United States); 3-5 Oct 1993. In Proceedings: Sisal 


93. 200p. Order Number DE94006641. Source: OSTI; NTIS. 
Dataflow systems must be concerned with the degree of paral- 
lelism generated by array computations. It would be preferable if 
the program largely avoided specification of parallelism, and the 
dataflow compiler later generated parallelism appropriate to the in- 
tended dataflow machine. The present research addresses this 
objective. The authors approach is based on maintaining a high 
degree of referential transparency in both the source program and 
the dataflow graph. Choices of two representations for arrays (one 
sequential and the other parallel), and a set of identities in the 
source language permit great flexibility in tailoring the degree of 
parallelism and the size of the dataflow graph presented to the ma- 
chine. Several patterns of systematically factoring computations 
into sequential and parallel subcomponents are used to gain a high 
degree of control over the execution characteristics of array com- 


putations. The paper reports an implementation of this approach 
and includes a number of examples. 


20530 (CONF-9405100-2) Parallel Spectral Transform Shal- 
low Water Model: A runtime-tunable parallel benchmark code. 
Worley, P.H. (Oak Ridge National Lab., TN (United States)); Fos- 
ter, |.T. Oak Ridge National Lab., TN (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Scalable high performance com- 
puting conference; Knoxville, TN (United States); 23 May 1994. 
Order Number DE94011460. Source: OSTI; NTIS; GPO Dep. 
Fairness is an important issue when benchmarking parallel com- 
puters using application codes. The best parallel algorithm on one 
plattorm may not be the best on another. While it is not feasible to 
reevaluate parallel algorithms and reimplement large codes when- 
ever new machines become available, it is possible to embed 
algorithmic options into codes that allow them to be “tuned” for a 
paticular machine without requiring code modifications. In this pa- 
per, we describe a code in which such an approach was taken. 
PSTSWM was developed for evaluating parallel algorithms for the 
spectral transform method in atmospheric circulation models. Many 
levels of runtime-selectable algorithmic options are supported. We 
discuss these options and our evaluation methodology. We also 
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provide empirical results from a number of parallel machines, indi- 


cating the importance of tuning for each platform before making a 
comparison. 


20531 (CONF-9405111-) 16th Department of Energy Com- 
puter Security Group Training Conference: Proceedings. 
USDOE Assistant Secretary for Human Resources and Administra- 
tion, Washington, DC (United States). Office of information 
Resources Management Policy, Plans, and Oversight; USDOE Of- 
fice of Intelligence and National Security, Washington, DC (United 
States). Office of Safeguards and Security. [1994]. 263p. Spon- 
sored by USDOE, Washington, DC (United States). From 16. 
Department of Energy computer security group training conference; 
Denver, CO (United States); 3-5 May 1994. Order Number 
DE94009967. Source: OSTI; NTIS; GPO Dep. 

Various topic on computer security are presented. Integrity stan- 
dards, smartcard systems, network firewalls, encryption systems, 
cryptography, computer security programs, multilevel security 
guards, electronic mail privacy, the central intelligence agency, 
internet security, and high-speed ATM networking are typical exam- 
ples of discussed topics. Individual papers are indexed separately. 


20532 (DESY—93-175) On the use of the covariance matrix 
to fit correlated data. D’Agostini, G. (Rome Univ. 2 (Italy). Dipt. di 
Fisica). Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Dec 1993. 9p. Order Number DE94769009. Source: OSTI; 
NTIS (US Sales Only). 

The best fits to data which are affected by systematic uncertain- 
ties on the normalization factor have the tendency to produce 
curves lower than expected, if the covariance matrix of the data 
points is used in the definition of the x*. This paper shows that the 
effect is a direct consequence of the hypothesis used to estimate 
the empirical covariance matrix, namely the linearization on which 
the usual error propagation rely. The bias can become unaccept- 
able of the normalization error is large, or a large number of data 
points are fitted. (orig.) 


20533 (DOE/ER/13821-T1) Complex temporal and spatial 
patterns in nonequilibrium processes: Final report, December 
1, 1987-November 30, 1992. Texas Univ., Austin, TX (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13821. Order Number 
DE94011550. Source: OSTI; NTIS; INIS; GPO Dep. 

Dynamical systems methods have been used to study 
bifurcations and pattern formation in nonequilibrium systems. Ac- 
complishments during this period include: information-theoretic 
methods for analyzing chaos, chemical reactors for studying sus- 
tained reaction-diffusion patterns, a reactor exploiting pattern 
formation to extract short- lived intermediate species, observation 
of bifurcation from periodic to quasiperiodic rotating chemical spiral 
patterns, observation of a Turing bifurcation (transition from uniform 
state to a stationary chemical pattern), method for extracting noise 
strength in ramped convection, self-similar fractal structure of Zn 
clusters in electrodeposition, and dynamical instability in crack 
propagation. 


20534 (DOE/ER/14079-30) Elimination of numerical disper- 
sion in_ finite-difference modeling and migration by 
flux-corrected transport. Fei, Tong; Larner, K. Colorado School of 
Mines, Gokien, CO (United States). Center for Wave Phenomena. 
Nov 1993. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14079. (CWP-142P). Order 
Number DE94004159. Source: OSTI; NTIS; GPO Dep. 
Finite-difference acoustic-wave modeling and reverse-time depth 
migration based on the full wave equation are general approaches 
that can take into account arbitary variations in velocity and den- 
sity, and can handle turning waves well. However, conventional 
finite-difference methods for solving the acousticwave equation 
suffer from numerical dispersion when too few samples per wave- 
length are used. Here, we present two flux-corrected transport 
(FCT) algorithms, one based the second-order equation and the 
other based on first-order wave equations derived from the second- 
order one. Combining the FCT technique with conventional 
finite-difference modeling or reverse-time wave extrapolation can 
ensure finite-difference solutions without numerical dispersion 
even for shock waves and impulsive sources. Computed 





two-dimensional migration images show accurate positioning of re- 
flectors with greater than 90-degree dip. Moreover, application to 
real data shows no indication of numerical dispersion. The FCT 
correction, which can be applied to finite-difference approximations 
of any order in space and time, is an efficient alternative to use of 
approximations of increasing order. 


20535 (ESTSC—000138SUN0001) DYNA3D: Explicit 3-D Hy- 
drodynamic FEM Program. Whirley, R.G. (Lawrence Livermore 
National Lab., CA (United States)); Englemann, B.E. Lawrence Liv- 
ermore National Lab., CA (United States). 1 Nov 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Source: ESTSC. 

Description: SUN; SOLARIS 2.X; FORTRAN; 1 Cartridge. 

DYNASD is an explicit, three-dimensional, finite element program 
for analyzing the large deformation dynamic response of inelastic 
solids and structures. DYNA3D contains 30 material models and 
10 equations of state (EOS) to cover a wide range of material be- 
havior. The material models implemented are: elastic, orthotropic 
elastic, kinematic/isotropic plasticity, thermoelastoplastic, soil and 
crushable foam, linear viscoelastic, Blatz-Ko rubber, high explosive 
burn, hydrodynamic without deviatoric stresses, elastoplastic 
hydrodynamic, temperature-dependent elastoplastic, isotropic 
elastoplastic, isotropic elastoplastic with failure, soil and crushable 
foam with failure, Johnson/Cook plasticity model, pseudo TENSOR 
geological model, elastoplastic with fracture, power law isotropic 
plasticity, strain rate dependent plasticity, rigid, thermal orthotropic, 
composite damage model, thermal. orthotropic with 12 curves, 
piecewise linear isotropic plasticity, inviscid two invariant geologic 
cap, orthotropic crushable model, Moonsy-Rivlin rubber, resultant 
plasticity, closed form update shell plasticity, and Frazer-Nash rub- 
ber model. The hydrodynamic material models determine only the 
deviatoric stresses. Pressure is determined by one of 10 equations 
of state including linear polynomial, JWL high explosive, Sack 
Tuesday’ high explosive, Gruneisen, ratio of polynomials, linear 
polynomial with energy deposition, ignition and growth of reaction in 


HE, tabulated compaction, tabulated, and TENSOR pore collapse. 
DYNAS3D generates three binary output databases. One contains 
information for complete states at infrequent intervals; 50 to 100 
states is typical. The second contains information for a subset of 
nodes and elements at frequent intervals; 1,000 to 10,000 states is 
typical. The last contains interface data for contact surfaces. 


20536 (ESTSC—000142IBMPC02) RESRADS.05: Site- 
Specific Residual Radioactivity. Yu, C. (Argonne National Lab., 
IL (United States)). Argonne National Lab., IL (United States). En- 
ergy and Environmental Systems Div. 1 Dec 1993. Sponsored by 
USDOE, Washington, DC (United States). Source: ESTSC. 

Description: IBM PC; MS-DOS 3.1; Lahey F77L 3.01 (78%) and 
Microsoft QuickBASIC 4.5 (22%); 1 3.5 Diskette. 

RESRADS5.05 is a computer code developed at Argonne National 
Laboratory (ANL) for the U.S. Department of Energy (DOE) to 
calculate site-specific residual radiation material guidelines and ra- 
diation dose/risk to an on-site individual (worker or resident) at a 
radioactively contaminated site. The RESRAD code has been 
adopted by the DOE in Order 5400.5 for the derivation of soil 
cleanup criteria and dose calculations, and it has been used widely 
by DOE, other federal agencies, and their contractors. The original 
models used by ANL to develop RESRAD were initially developed 
as part of a DOE effort that began in the early 1980s and involved 
most of the national laboratories and DOE program offices. The 
RESRAD code is continuously improved and updated to incorpo- 
rate comments from users and new features that ease the 
interaction with users and increase the code’s capability and 
flexibility. The DOE Offices of Environmental Guidance and Envi- 
ronmental Restoration also provide periodic guidance reggarding 
any significant changes to the code. 


20537 (ESTSC—000324SUN0003) EQ3/6 V7.2A: Geochem+- 
cal Modeling of Aqueous Systems. Wolery, T.J. (Lawrence 
Livermore National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). 1 Sep 1992. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Source: ESTSC; Lawrence Livermore National Lab. 
Description: SUN; UNIX; ANS! FORTRAN 77; UNIX interface 
software, C-shell UNIX; 2 3.5 Diskettes. EQ3NR input files end in 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


.3i, EQ6 input files end in .6i. This is a recommended convention, 
and it is required in order to run these codes using the UNIX inter- 
face software. The data file names have the form exemplified by 
data0.comR22. Here com is one of the five data file descriptors 
and R22 is a stage number (a configuration control identifier). The 
main code FORTRAN source files end in .fsc. The EQLIB library 
package supports the EQPT, EQ3NR, and EQ6 codes. This library 
is included with the package. 

EQ3/6 is a software package for geochemical modeling of aque- 
ous systems. This description pertains to version 7.2A. It addresses 
aqueous speciation, thermodynamic equilibrium, disequilibrium, and 
chemical kinetics. The major components of the package are 
EQ3NR a speciation-solubility code and EQ6, a reaction path 
code. EQ3NR is useful for analyzing groundwater chemistry data, 
calculating solubility limits, and determining whether certain reac- 
tions are in states of equilibrium or disequilibrium. It also initializes 
EQ6 calculations. EQ6 models the consequences of reacting an 
aqueous solution with a specified set of reactants (e.g. minerals or 
waste forms). It can also model fluid mixing and the effects of 
changes in temperature. Each of five supporting data files contains 
both standard state and activity coefficient-related data. Three 
support the use of the Davies or B-dot equations for the activity co- 
efficients; the other two support the use of Pitzer’s equations. The 
temperature range of the thermodynamic data on the data files 
varies from only 25 degrees C to 0-300 degrees C. 


20538 (ESTSC—000533IBMPC00) WIMS-D/4: Multigroup Re- 
actor Lattice Cell Calculation. Roth, MJ. (United Kingdom 
Atomic Energy Authority, Winfrith, (United Kingdom)). OECD Nu- 
clear Energy Agency, 75 - Paris (France). 1 Dec 1989. Sponsored 
by UKAEA Headquarters, London (United Kingdom). (NESC— 
NEA0329). Source: ESTSC. 

Description: IBM PC; DOS; Microsoft FORTRAN; 2 3.5 
Diskettes. 

WIMS, the Winfrith Improved Multigroup Scheme, is a general 
program for reactor lattice cell calculations over a wide range of re- 
actor systems. The program accepts rod or plate fuel geometries in 
either regular arrays or in clusters, and the energy group structure 
has been chosen for both thermal and fast reactor calculations. 
The basic library has been compiled with 14 fast groups, 13 reso- 
nance groups and 42 thermal groups, but the user is offered the 
choice of accurate solutions in many groups or rapid calculations in 
few groups. Temperature dependent thermal scattering matrices for 
a variety of scattering laws are available in the library for the princi- 
pal moderators including hydrogen, deuterium, graphite, beryllium 
and oxygen. The output provides eigenvalues for cases where a 
simple buckling mode is applicable or cell-averaged parameters for 
use in overall reactor calculations. Various reaction rate edits are 
produced for direct comparison with experimental measurements. 
An auxiliary program WRITER translates the library data from deci- 
mal to binary format. 


20539 (ESTSC—O00556AP00000) SSCMAG2.6: Design and 
Optimize Superconducting Accelerator Magnets. Archer, B.J. 
(Superconducting Super Collider Laboratory, Dallas, TX (United 
States)); Orrell, D.J.; Snitchler, G.L. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). 5 Aug 1992. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Source: ESTSC. 

Description: APOLLO; Apollo Domain OS; FORTRAN 77 (99%), 
UNIX C-shell (1%); 1 QIC (1/4 inch) Cartridge. The IMSL mathe- 
matics libraries, PE2D, and UNIGRAPHICS are proprietary 
software packages. 

SSCMAG is an integrated design package for designing the two 
dimensional magnetic cross section of superconducting particle ac- 
celerator magnets. SSCMAG consists of three functional sections. 
One function determines placement of the conductors to provide 
an optimized 2-D cross section, whereas, the second function ex- 
amines the effects of non-optimal conductor placement and the 
effects of persistent currents and AC-losses. The last function inte- 
grates the first two functions and provides output suitable for input 
by other engineering design packages. 


20540 (ESTSC—000585PSC1200) PICL: Portable Instru- 
mented Communication Library. Geist, G.A. (Oak Ridge National 
Lab., TN (United States)); Heath, M.T.; Peyton, B.W.; Worley, P.H. 
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Oak Ridge National Lab., TN (United States). 1 Oct 1990. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Source: ESTSC. 

Description: INTELIPSC12; UNIX; C; 4 3.5 Diskettes. Requires 
native multiprocessor message passing primitives and operating 
system. PICL is currently implemented on the Intel iPSC12, 
iPSC1860 and Touchstone Delta, on the Ncube 13200 and Ncube 
16400 families of hypercube multiprocessors, on the Cogent multi- 
processor workstation, and on impsion, a multiprocessor simulator. 

PICL is a subroutine library that can be used to develop parallel 
programs that are portable across several distributed-memory 
multiprocessors. PICL provides a portable syntax for key communi- 
cation primitives and related system calls. It also provides portable 
routines to perform certain widely-used, high-level communication 
operations, such as global broadcast and global summation. PICL 
provides execution tracing that can be used to monitor perfor- 
mance or to aid in debugging. 


20541 (ESTSC—000607SPARCO00) OSC 12.9.1.P: Optimizing 
Sisal Compiler; Sisal Compiler and Running System. Miller, P. 
(Lawrence Livermore National Lab., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). 2 Mar 1992. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Source: ESTSC; 09/08/93 SSC to convert from 
cartridge. 

Description: SUN SPARC; Unix; C; 1 3.5 Diskette. All program- 
ming and file extensions adhere to standard C and Unix 
conventions. 

OSC is a compiler and runtime system for the functional lan- 
guage Sisal. Functional languages are based on mathematical 
principals, and may reduce the cost of parallel program develop- 
ment without sacrificing performance. OSC compiles Sisal source 
code to binary form, automatically inserting calls to the Sisal run- 
time system to manage parallel execution of independent tasks. 
Features include support for dynamic arrays, automatic vectoriza- 
tion, and automatic parallelization. At runtime, the user may specify 
the number of workers, the granularity of tasks, and other execu- 
tion parameters. 


20542 (ESTSC—000607SPARC01) OSC 12.9.1.P: Optimizing 
Sisal Compiler; Sisal Compiler and Running System. Miller, P. 
(Lawrence Livermore National Lab., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). 2 Mar 1992. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Source: ESTSC. 

Description: SUN SPARC; Unix; C; 1 QIC Cartridge. All pro- 
gramming and file extensions adhere to standard C and Unix 
conventions. OSC is available on either 3.5 Diskettes or a QIC car- 
tridge. 

OSC is a compiler and runtime system for the functional lan- 
guage Sisal. Functional languages are based on mathematical 
principals, and may reduce the cost of parallel program develop- 
ment without sacrificing performance. OSC compiles Sisal source 
code to binary form, automatically inserting calls to the Sisal run- 
time system to manage parallel execution of independent tasks. 
Features include support for dynamic arrays, automatic vectoriza- 
tion, and automatic parallelization. At runtime, the user may specify 
the number of workers, the granularity of tasks, and other execu- 
tion parameters. 


20543 (ESTSC—0006091303300) DARTS: SAS Mainframe 
Energy/Housing Data Cross-Tabulation Report Generator. An- 
derson, J.L. (Argonne National Lab., IL (United States)). Argonne 
National Lab., IL (United States). 1 Oct 1990. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Source: ESTSC. 

Description: IBM3033; OS-VS2 Release 3.8; Statistical Analysis 
System (SAS); 1 Mag Tape. 

DARTS generates hierarchical tables of descriptive statistics de- 
rived from analyses of housing and energy data sources. 


20544 (ESTSC—000614SPARC00) DIANSD: Three- 
Dimensional SO2 Predictions for Duct Injection. Burge, S.W. 
(Babcock and Wilcox, Alliance, OH (United States)); Oberjohn, 
W.J. Babcock and Wilcox Co., Alliance, OH (United States). 30 
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Sep 1993. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88852. Source: ESTSC. 

Description: SUN SPARC; UNIX; Fortran; 3 3.5 Diskettes. DIAN- 
POST input/output is based on the GKS graphics standard. To 
compile and/or execute DIANPOST, the user must provide a GKS 
library with device drivers. Package compiles with several warnings 
about ‘unused variables’. This is not to be of any concern, if the 
computer warning level was different these warnings would not ap- 
pear. CODE IS AVAILABLE ON EITHER 3 3.5 DISKETTES OR 1 
QIC 1/4 INCH CARTRIDGE. 

DIAN3D describes the momentum, energy and mass transfer 
occurring in duct injection and spray drying processes. DIAN3D cal- 
culates the effect of atomizer spacing and wail clearance on droplet 
evaporation and SO2 absorption. DIAN3D has the ability to model: 
Multti-dimensional (2D or 3d) gas flow, Cartesian or cylindrical polar 
coordinate systems, Laminar or turbulent flow, Droplet dynamics 
using a Lagrangian approach, Heat and mass transfer between the 
gas phase and slurry, Droplets or inert particles, SO2 removal. 


20545 (ESTSC—000614SPARC01) DIANS3D: Three- 
Dimensional SO2 Predictions for Duct Injection. Burge, S.W. 
(Babcock and Wilcox, Alliance, OH (United States)); Oberjohn, 
W.J. Babcock and Wilcox Co., Alliance, OH (United States). 30 
Sep 1993. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88852. Source: ESTSC. 

Description: SUN SPARC; UNIX; Fortran; 1 QIC 150 (1/4 inch) 
cartridge. DIANPOST input/output is based on the GKS graphics 
standard. To compile and/or execute DIANPOST, the user must 
provide a GKS library with device drivers. Package compiles with 
several warnings about ‘unused variables’. This is not to be of any 
concern, if the computer warning level was different these warnings 
would not appear. CODE IS AVAILABLE ON EITHER 3 35 
DISKETTES OR 1 QIC 1/4 INCH CARTRIDGE. 

DIAN3D describes the momentum, energy and mass transfer 
occurring in duct injection and spray drying processes. DIAN3D cal- 
culates the effect of atomizer spacing and wall clearance on droplet 
evaporation and SO2 absorption. DIAN3D has the ability to model: 
Mutt-dimensional (2D or 3d) gas flow, Cartesian or cylindrical polar 
coordinate systems, Laminar or turbulent flow, Droplet dynamics 
using a Lagrangian approach, Heat and mass transfer between the 
gas phase and slurry, Droplets or inert particles, SO2 removal. 


20546 (ESTSC—000644SGIIP00) DELTAE: Design Environ- 
ment for Low-Amplitude Thermoacoustic Engines. Ward, W.C. 
(Los Alamos National Lab., NM (United States)); Swift, G.W. Los 
Alamos National Lab., NM (United States). 1 Nov 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Source: ESTSC. 

Description: SILICON GRAPHIS; Off the Shelf; FORTRAN IV; 1 
QIC Cartridge. 

in thermoacoustic engines and refrigerators, and in many simple 
acoustic systems, a one dimensional wave equation determines 
the spatial dependence of the acoustic pressure and velocity. 
DELTAE numerically integrates such wave equations in the acous- 
tic approximation, in gases or liquids, in user-defined geometries. 
Boundary conditions can include conventional acoustic boundary 
conditions of geometry and impedance, as well as temperature and 
thermal power in thermoacoustic systems. DELTAE can be used 
easily for apparatus ranging from simple duct networks and res- 
onators to thermoacoustic engines refrigerators and combinations 
thereof. It can predict how a given apparatus will perform, or can 
allow the user to design an apparatus to achieve desired perfor- 
mance. DELTAE views systems as a series of segments; twenty 
segment types are supported. The purely acoustic segments 
include ducts and cones, and lumped impedances including com- 
pliances, series impedances, and endcaps. Electroacoustics 
tranducer segments can be defined using either frequency- 
independent coefficients or the conventional parameters of 
loudspeaker-style drivers: mass, spring constant, magnetic field 
strength, etc. Tranducers can be current driven, voltage driven, or 
connected to an electrical load impedance. Thermoacoustic seg- 
ment geometries include parallel plates, circular and rectangular 
pores, and pin arrays. Side branches can be defined with fixed 
impedances, frequency-dependent radiation impedances, or as an 
auxiliary series of segments of any types. The user can select 





working fluids from among air, helium, neon, argon, hydrogen, 
deuterium, carbon dioxide, nitrogen, helium-argon mixtures, helium- 
xenon mixtures, liquid sodium, and eutectic sodium-potassium. 
Additional fluids and solids can be defined by the user. 


20547 (ESTSC—000644SPARCO00) DELTAE: Design Environ- 
ment for Low-Amplitude Thermoacoustic Engines. Ward, W.C. 
(Los Alamos National Lab., NM (United States)). Los Alamos Na- 
tional Lab., NM (United States). 1 Nov 1993. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Source: ESTSC. 

Description: SUN SPARC; Off the Shelf; FORTRAN IV; 1 QiC 
1/4 inch cartridge. 

in thermoacoustic engines and refrigerators, and in many simple 
acoustic systems, a one dimensional wave equation determines 
the spatial dependence of the acoustic pressure and velocity. 
DELTAE numerically integrates such wave equations in the acous- 
tic approximation, in gases or liquids, in user-defined geometries. 
Boundary conditions can include conventional acoustic boundary 
conditions of geometry and impedance, as well as temperature and 
thermal power in thermoacoustic systems. DELTAE can be used 
easily for apparatus ranging from simple duct networks and res- 
onators to thermoacoustic engines refrigerators and combinations 
thereof. It can predict how a given apparatus will perform, or can 
allow the user to design an apparatus to achieve desired perfor- 
mance. DELTAE views systems as a series of segments; twenty 
segment types are supported. The purely acoustic segments 
include ducts and cones, and lumped impedances including com- 
pliances, series impedances, and endcaps. Electroacoustics 
tranducer segments can be defined using either frequency- 
independent coefficients or the conventional parameters of 
loudspeaker-style drivers: mass, spring constant, magnetic field 
strength, etc. Tranducers can be current driven, voltage driven, or 
connected to an electrical load impedance. Thermoacoustic seg- 
ment geometries include parallel plates, circular and rectangular 
pores, and pin arrays. Side branches can be defined with fixed 
impedances, frequency-dependent radiation impedances, or as an 
auxiliary series of segments of any types. The user can select 
working fluids from among air, helium, neon, argon, hydrogen, 
deuterium, carbon dioxide, nitrogen, helium-argon mixtures, helium- 
xenon mixtures, liquid sodium, and eutectic sodium-potassium. 
Additional fluids and solids can be defined by the user. 


20548 


(ESTSC—000649IBMPC01) SEARCH: Single-Phase, 
Turbulent Heat-Transfer Friction-Factor Data Base Flow En- 
hanced Tb. Ravigurguran, T.S. (Wichita State University, KS 
(United States)); Rabas, T.J. Argonne National Lab., IL (United 
States). 3 Dec 1993. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Source: ESTSC. 


Description: 
Diskette. 

Heat-exchanger designers need to know what type of perfor- 
mance improvement can be obtained before they will consider 
enhanced tubes. In particular, they need access to the heat- 
transfer coefficients and friction-tactor values of enhanced tube 
types that are commercially available. To compile these data from 
the numerous publications and reports in the open literature is a 
formidable task that can discourage the designer from using them. 
A computer program that contains a comprehensive data base with 
a search feature would be a handy tooi for the designer to obtain 
an estimate of the performance improvement that can be obtained 
with a particular enhanced tube geometry. In addition, it would be 
a valuable tool for researchers who are developing and/or validat- 
ing new prediction methods. This computer program can be used 
to obtain friction-factor and/or heat-transfer data for a broad range 
of internally enhanced tube geometries with forced-convective tur- 
bulent flow. The program has search features; that is the user can 
select data for tubes with a particular enhancement geometry range 
or data obtained from a particular source or publication. The friction 
factor data base contains nearly 5,000 points and the heat-transfer 
data base contains more than 4,700 points. About 360 different 
tube geometries are included from the 36 different sources. Data 
for tubes with similar geometries and the same and/or different 
types can be easily extracted with the sort feature of this data base 


IBM PC; MS-DOS; MS-FORTRAN 77; 1 3.5 
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and compared. Users of the program are heat-exchanger design- 
ers, enhanced tubing suppliers, and research organizations or 
academia who are developing or validating prediction methods. 


20549 (ESTSC—000672IBMPC01) RPG1.01: Resource Plan- 
ning Guide. Drazga, S. (Stone and Webster Management 
Consultants, Inc., Englewood, CO (United States)). Stone and 
Webster Management Consultants, Inc., Englewood, CO (United 
States). 1 Dec 1993. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC65-90WA06473. Source: ESTSC. 

Description: IBM PC; Windows 3.1 or higher; Asymetrix's Tool- 
book; C; 5 3.5 Diskettes. Source code is not included with the 
package. 

RPG1.01 is an (IRP) tool developed so that small public utilities 
would have a tool to complete an IRP that was in compliance with 
the Energy Policy Act of 1992. RPG1.01 is divided into three levels: 
Fast Track, Intermediate, and Detailed. Each level is designed to 
be completed independently. The Fast Track level is designed for 
users who want to complete a quick, simple planning study to iden- 
tity applicable resource options. The Intermediate level is designed 
for users who want to add their own data and apply weighting fac- 
tors to the results after completing a quick, simple planning study. 
The Detailed level is designed for users who want to identify appli- 
cable resource options and spend a fair amount of time collecting 
the data, computing the calculations, and compiling the results. 
The Detailed level contains a production costing module and opti- 
mization algorithms. The software contains the worksheets that 
appear in the workbook version. Similar to the workbooks, the soft- 
ware worksheets are designed to be completed in numerical order. 
The software automatically saves the data entered into a work- 
sheet, and carries the data from worksheet to worksheet, 
completing all calculations. RPG1.01 also contains three additional 
volumes. Getting Started is an introduction to RPG1.01. Getting 
Started helps the user understand the differences between the 
three workbooks and choose the workbook that best fits the users 
needs. Reference Data contains supply, demand, end-use, 
weather, and survey data that can be used in lieu of a utility’s own 
data. Reference Data is particulary heipful for a utility that does not 
have the time, staff, or money to gather all its own data. The Sam- 
ple Load Forecasting Methodologies details the steps necessary to 
complete simple trends, end-use, and economic load forecasts. 


20550 (ESTSC—000673SUN0000) ANFC: Device Driver for 
Ancor Fibre Channel Adapter. Abrahams, S. (Lawrence Liver- 
more National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). 1 Mar 1993. Sponsored by US- 
DOE, Washington, DC (United States). Source: ESTSC. 

Description: SUN; SUN OS VERSION 4.1.3; C; 1 Cartridge. 

ANFC which interfaces to the Ancor Communications VME CIM 
250 Fibre Channel adapter was developed on a Sun Microsystems 
3/260 workstation with SUN OS 4.1.3. The VME CIM 250 adapter 
plugs into the Sun VME bus (with the use of a VME 6U to 9U 
adapter) providing a Fibre Channel Version 1.6 N-Port functionality. 
The device driver interfaces to the Sun network I/O system and 
supports the TCP/IP protocols and a LLNL defined high perfor- 
mance 'Direct Channel’ protocol. 


20551 (ESTSC—000679IBMPCO00) PVFORM3.3: Photovoltaic 
System Performance. Menicucci, D.F. (Sandia National Labs., Al- 
buquerque, NM (United States)); Fernandez, J.P. Sandia National 
Labs., Albuquerque, NM (United States). 1 Apr 1988. Sponsored 
by USDOE, Washington, DC (United States). Source: ESTSC. 

Description: IBM PC; MS DOS 3.0 or later; FORTRAN 77; 2 
5.25 Diskettes. Input data files developed for earlier versions of 
PVFORM are not upwardly compatible with version 3.3. PV- 
FORMS3.3 will run on a microcomputer such as the DEC VAX 
11/780. PVHELP.FOR compiled and linked without errors or warn- 
ings. TMYCON.FOR compile and link without errors or warnings. 
PVFORMS3.FOR had 1 warning "PVFORM33.FOR(2371) WARN- 
ING F4998:LIFE: Variable used but not defined. ERRORS. Linked 
with only the compile warning, no errors. 

PVFORMS.3 is used to design a photovoltaic (PV) system using 
a set of design parameters which optimize the system’s economic 
potential for the proposed location and the expected operating con- 
ditions. PVFORM3.3 has been used to determine PV system size 
and optimum mounting configuration. The anticipated electrical 
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load determines the system size and the weather and the mount- 
ing configuration affect the system output. PVFORMS3.3 uses 
program-supplied default values or their user-supplied equivalents 
for each of a large number of parameters describing the system 
and time-series data describing the environment to perform a se- 
ries of hourly calculations to simulate the physical (photovoltaic) 
performance of a PV system for a one-year period. These iterative 
calculations sample the performance of the PV system throughout 
a simulated 365-day year of system operation. Within any 
simulated day on which system performance is sampled, the calcu- 
lations are done hourly. The number of days sampled and the 
interval between them is determined by an input parameter. The 
results of these calculations are summarized on a monthly basis in 
output tables and an optional plot file. The program is applicable to 
grid interactive or stand-alone flat-plate systems. The grid interac- 
tive system is assumed to use power purchased from a local utility 
to supply that portion of the load not met by the simulated PV ar- 
ray. If the array produces more energy than can be consumed by 
the load, the excess energy is assumed to be sold back to the util- 
ity at a constant energy sellback price. If a stand-alone system is 
being modeled, the program assumes that all energy produced by 
the simulated PV array is first applied to the external load, and any 
excess is then used to charge the battery bank. Energy not con- 
sumed by the load or the batteries is considered to be wasted. 


20552 (ESTSC—000683D0VAX00) MLTAP: Modular Helium 
Reactor Plant Transient Thermal-Hydraulic Analysis. Chan, 
T.W. (General Atomics, San Diego, CA (United States)); Open- 
shaw, F.L. General Atomics, San Diego, CA (United States). 1 Nov 
1993. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN77 (99.5%), FOR- 
TRANSO (0.5%); 1 Mag Tape. Documentation file is saveset.rme. 
Sample problem (initial input model) input file to generate a steady- 
state restart file is ss.dat. Linking file is makefile. Subroutine MERR 
is a system routine that is invoked during an error exit to provide 
traceback to the error location. Length is a system routine used to 
calculate the number of words in a common block. Loc is a system 
routine used to compute the address of a stored variable in INTE- 
GER*4 format. GETPID, DATE and TIME are system routines used 
to establish the process identification number, date and time of the 
run. EXTIME is a system routine used to compute the cumulative 
CPU time consumed in calculating the various models and per- 
forming input/output operations. FORTRAN units 8, 9, 10, 11 are 
input files containing user-selected plot output variables in binary 
format. FORTRAN unit 1 ... 

MLTAP is an integrated system transient analysis code for modu- 
lar helium reactor (MHR) plants with superheated steam for 
Rankine power cycle and/or process heat applications. It is used 
for normal operational transient analyses as well as design basis/ 
accident condition analyses with forced convection reactor cooling. 
MLTAP caiculates the time-dependent temperatures, pressures, and 
flow rates for helium primary coolant and steam/water secondary 
coolant; reactor system and steam system structural temperatures; 
reactor neutronic behavior; pump, compressor, and steam turbine 
performance; reactivity control and other plant control systems re- 
sponses; reactor and plant protection systems responses. 


20553 (ESTSC-000683D500000) MLTAP: Modular Helium 
Reactor Plant Transient Thermal-Hydraulic Analysis. Chan, 
T.W. (General Atomics, San Diego, CA (United States)); Open- 
shaw, F.L. General Atomics, San Diego, CA (United States). 1 Nov 
1993. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-90CH10438. Source: ESTSC. 

Description: DEC 5000 WS; UNIX; FORTRAN77 (99.5%), FOR- 
TRANSO (0.5%); 1 Mag Tape. Documentation file is saveset.rme. 
Sample problem (initial input model) input file to generate a steady- 
State restart file is ss.dat. Linking file is makefile. Subroutine MERR 
is a system routine that is invoked during an error exit to provide 
traceback to the error location. Length is a system routine used to 
calculate the number of words in a common block. Loc is a system 
routine used to compute the address of a stored variable in INTE- 
GER*4 format. GETPID, DATE and TIME are system routines used 
to establish the process identification number, date and time of the 
run. EXTIME is a system routine used to compute the cumulative 
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CPU time consumed in calculating the various models and per- 
forming input/output operations. FORTRAN units 8, 9, 10, 11 are 
input files containing user-selected plot output variables in binary 
format. FORTRAN unit 1 ... 

MLTAP is an integrated system transient analysis code for modu- 
lar helium reactor (MHR) plants with superheated steam for 
Rankine power cycle and/or process heat applications. It is used 
for normal operational transient analyses as well as design basis/ 
accident condition analyses with forced convection reactor cooling. 
MLTAP calculates the time-dependent temperatures, pressures, and 
flow rates for helium primary coolant and steam/water secondary 
coolant; reactor system and steam system structural temperatures; 
reactor neutronic behavior; pump, compressor, and steam turbine 
performance; reactivity control and other plant control systems re- 
sponses; reactor and plant protection systems responses. 


20554 (ESTSC—000684D0VAX00) AIP: HTGR Core Air 
ingress Analysis Code. Richards, M.B. (CEGA Corporation, San 
Diego, CA (United States)); Tangirala, V.E. General Atomics, San 
Diego, CA (United States). 1 Sep 1992. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-90CH10438. 
Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. Source 
had to be modified to run in VMS environment. The file names in 
the open statements had ’.’ added to the end and the first open 
statement had the phrase 'Status Unknown’ added to get the code 
to compile and link with only one diagnostic warning (missing ‘end’ 
due to the way the common block is included). 

AIP is developed to simulate graphite-air chemical reactions in a 
vertical cylindrical channel configuration, typical of a coolant hole in 
Modular High Temperature Gas-Cooledd Reactor (MHTGR). 


20555 (ESTSC—000684D500000) AIP: HTGR Core Air 
Ingress Analysis Code. Richards, M.B. (CEGA Corporation, San 
Diego, CA (United States)); Tangirala, V.E. General Atomics, San 
Diego, CA (United States). 1 Sep 1992. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-90CH10438. 
Source: ESTSC. 

Description: DEC 5000 WS; ULTRIX; FORTRAN; 1 Mag Tape. 

AIP is developed to simulate graphite-air chemical reactions in a 
vertical cylindrical channel configuration, typical of a coolant hole in 
Modular High Temperature Gas-Cooledd Reactor (MHTGR). 


20556 (ESTSC—000685D0VAX00) GAUGES: Two- 
Dimensional Neutron Diftusion-Depletion for Hexagonal 
Lattice. Koch, P. (CEGA Corporation, San Diego, CA (United 
States)); Shirley, G. General Atomics, San Diego, CA (United 
States). 3 Sep 1993. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. GAUGES 
is designed specifically for HTGR analysis. Also, care must be 
exercised in control rod searches to avoid premature code exit be- 
cause of tight convergence and/or search criteria. 

GAUGES is a two-dimensional few-group neutron diffusion- 
depletion program with a uniform triangular spatial mesh for 
calculations involving reactors with hexagonal core configurations. 
GAUGES calculates the effective multiplication factor and the spa- 
tial distribution of the neutron flux and power. 


20557 (ESTSC—000686D500000) TDACE1: Fission Product 
Transport and Offsite Dose Calculation. Buckley, D.W. (General 
Atomics, San Diego, CA (United States)). General Atomics, San 
Diego, CA (United States). 1 Aug 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-90CH10438. 
Source: ESTSC. 

Description: DEC 5000 WS; UNIX; FORTRAN; 1 Mag Tape. Re- 
stricted to the eight volume model described in the user's manual. 

TDAC is a code which uses tha analytical solution to the Bate- 
man equations to calculate the time dependent radiological doses 
due to release of radionuclides to the atmosphere from nuclear 
power plants or other sources of radioactivity. 


20558 (ESTSC—000690D0VAX00) HEAT2: Two-Dimensional 
Heat Transfer Finite Element Code. Charman, C. (General Atom- 
ics, San Diego, CA (United States)). General Atomics, San Diego, 





CA (United States). 1 Aug 1993. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO02-90CH10438. Source: 
ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. To create 
an executable, the code must be linked to GA smb.library contain- 
ing special purpose I/O routines. 

HEAT2 is a finite element program for the transient and steady- 
state, thermal analysis of two-dimensional solids. Calculates 
detailed temperature distributions in MHTGR prismatic fuel ele- 
ments side reflector and core support blocks. Non-linear effects of 
time and temperature dependent boundary conditions, and heat 
source generation and material properties are included with user 
supplied subroutines NPBC, QAREA, SOURCE, and MPROP. 


20559 (ESTSC-000714C760000) HEMP: hydrodynamic 
elasticmagneto plastic. Wilkins, M.L. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Levatin, J.A. Lawrence Livermore 
National Lab., CA (United States). 1 Feb 1989. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (NESC-775). Source: ESTSC. 

Description: CDC7600; SCOPE 2.1; FORTRAN IV; LLL CHAT 
compiler; 1 Mag Tape. Memory must be precleared to zero. The 
program treats LCM as an input-output storage device. Data is ac- 
cessed to and from LCM in K-line groups. The dimensions of 
variables in LCM numbered COMMON blocks must be adjusted for 
each problem. 

The HEMP code solves the conservation equations of two- 
dimensional elastic-plastic flow, in plane x-y coordinates or in 
cylindrical symmetry around the x-axis. Provisions for calculation of 
fixed boundaries, free surfaces, pistons, and boundary slide planes 
have been included, along with other special conditions. 


20560 (GCW—0593) Workshop and conference on Grand 
Challenges applications and software technology. Argonne Na- 
tional Lab., IL (United States). [1993]. 114p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 


ENG-38. (CONF-9305349-: Workshop and conference on grand 
challenges applications and software technology, Pittsburgh, PA 
(United States), 4-7 May 1993). Order Number DE94011594. 
Source: OSTI; NTIS; GPO Dep. 

On May 4-7, 1993, nine federal agencies sponsored a four-day 
meeting on Grand Challenge applications and software technology. 
The objective was to bring High-Performance Computing and Com- 


munications (HPCC) Grand Challenge applications research 
groups supported under the federal HPCC program together with 
HPCC software technologists to: discuss multidisciplinary computa- 
tional science research issues and approaches, identify major 
technology challenges facing users and providers, and refine soft- 
ware technology requirements for Grand Challenge applications 
research. The first day and a half focused on applications. Presen- 
tations were given by speakers from universities, national 
laboratories, and government agencies actively involved in Grand 
Challenge research. Five areas of research were covered: environ- 
mental and earth sciences; computational physics; computational 
biology, chemistry, and materials sciences; computational fluid and 
plasma dynamics; and applications of artificial intelligence. The 
next day and a half was spent in working groups in which the ap- 
plications researchers were joined by software technologists. Nine 
breakout sessions took place: /0, Data, and File Systems; Parallel 
Programming Paradigms; Performance Characterization and Evalu- 
ation of Massively Parallel Processing Applications; Program 
Development Tools; Building Multidisciplinary Applications; Algo- 
rithm and Libraries |; Algorithms and Libraries Il; Graphics and 
Visualization; and National HPCC Infrastructure. 


20561 (KEK-PROC—93-7, pp. 281-285) Report on the UNIX 
*tupleviewer’ challenge. Harris, F.A. (Hawaii Univ., Honolulu, HI 
(United States)); Johnson, A.S.; Hollinger, J.; Glanzman, T.; Kunz, 
P.F.; Pavel, T.; Rensing, P.E.; Damian, D. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9211172-: International workshop on B factories: accelerators and 
experiments, Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of 
international workshop on B-factories: accelerators and experi- 
ments (BFWS92). 435p. Order Number DE94737962. Source: 
OSTI; NTIS; INIS. 
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One result of the 1991 B Factory Workshop at Stanford Linear 
Accelerator Center (SLAC) was the definition of a software bench- 
mark project: a user-friendly data browsing tool called a 
‘tupleviewer’. The tupleviewer is a program which interactively dis- 
plays 1-D and 2-D graphical plots from data stored as n-tuples. A 
set of rules define the minimum requirements for the tupleviewer, 
but the choices for platform, programming language, window 
system, graphics package and graphical user interfaces (GUI) de- 
velopment system are left open. The purpose of this project is to 
provide an arena in which to compare these open choices, as well 
as to provide a training exercise. The results of these efforts, 
including the experiences of the developers and comparisons be- 
tween the projects are reported. in particular, comparisons are 
reported between the various GUI tool kits used. (author). 


20562 (KFK-5244) Program module ‘analytical flowing dia- 
gram editor‘ for chemical analysis instructions. Orth, H. 
(Rosenbeck, Woerth a.d. Donau (Germany)); Zilly, G.; Rosenbeck, 
P. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Informatik; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Schadstoff- und Abfallarme Verfahren (PSA). 
Oct 1993. 45p. (In German). Order Number DE94769312. Source: 
OSTI; NTIS (US Sales Only). 

Having an instruction for a chemical analysis (e.g. german DIN- 
Norm, !SO-Standard) in its textual representation is not very helpful 
for the laboratory assistant. Therefore it is recommended to trans- 
form it into a graphical diagram. The symbols being used for this is 
a must and they are defined in the DIN 32650. Using the program 
"Analyse-Ablaufplan-Editor (AAE)’, i.e. ‘analytical flowing diagram 
editor’, enables you to make this transformation by computer. The 
data stored by this program can also be used for controlling and 
supervising the analysis in the laboratory. Function and handling of 
the AAE-program is described in this paper. (orig.) 


20563 (KFTI-93-37) Application package DeCA. Version 
3.3: Users guide. Gladkikh, P.|.; Strelkov, M.A.; Zelinskij, A.Yu. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 20p. Order Number DE94624807. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The application package DeCA (Design of Cyclic Accelerators) is 
intended for solving a wide range of problems related to the 
dynamics of charged particle beams in cyclic accelerators and stor- 
age rings. It can be used for both design or modification purposes 
and numerical experimentation. The package DeCA consist of sev- 
eral program blocks, which are unified by functional principle. In 
this article we are consider the description of two blocks: the con- 
trol block (COMM), and the description of magnetic elements and 
lattices block (IMOS). The formats of package commands, lan- 
guage of lattice definition and list of own commands of these 
blocks are described. (author). 4 refs., 3 ape. 


20564 (NUREG—1475) Applying statistics. Lurie, D. (Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
the Controller); Moore, R.H. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of the Controller; USDOE 
Bonneville Power Administration, Portland, OR (United States). Of- 
fice of Energy Resources. Feb 1994. 589p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

Applying Statistics is intended to be both a reference book and a 
textbook on statistical methods. The broad scope of statistics ap- 
plies to almost every scientific and technical field; while the authors 
had originally planned for the book to be used primarily by practi- 
tioners of quantitative methods in the field of nuclear energy, they 
expanded their range early on to provide and illustrate basic estab- 
lished statistical tools for a full spectrum of quantitative information 
analysis. They are convinced that a better knowledge of statistics 
can prove invaluable for anyone facing the tasks of organizing and 
displaying information, formulating and resolving quantitative prob- 
lems, computing and expressing probability. They believe that this 
book will provide that better knowledge to any reader with a rea- 
sonable grasp of college algebra; a good deal of the material is 
accessible even to readers with a minimal background in mathe- 
matics. Chapter titles include whetting your statistical intuition; 
some statistical graphics methods; statistics and probability; contin- 
gency tables; descriptive statistics; error, errors,...everywhere; the 
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normal distribution; statistical estimation; testing statistical hypothe- 
ses: one mean; testing statistical hypotheses: variances; testing 
Statistical hypotheses: two means; testing statistical hypotheses: 
several means; an overview of regression; simple linear regression 
and correlation; more on probability; hypergeometric experiments; 
binomial experiments; poisson experiments; quality assurance; 
quality assurance through process control; quality assurance 
through the 95/95 criterion. 


20565 (ORNL/FTR-4895) Travel to France for European 
Message Passing Interface Workshop: Foreign trip report, 
January 16-19, 1994. Walker, D.W. Oak Ridge National Lab., TN 
(United States). 20 Jan 1994. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94006519. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The traveler attended the European Message Passing Interface 
Workshop hosted by the Insitut National de Recherche en Informa- 
tique et en Automatique (INRIA) at their research center in Sophia 
Antipolis, near Nice, France. The conference featured many pre- 
sentations, discussions, and other activities of interest to current 
and anticipated future ORNL research programs using advanced 
architecture computing systems, particularily in the area of mes- 
sage passing applications and libraries on distributed memory 
concurrent computers. The traveler presented a talk describing the 
basic features of the proposed draft message passing interface 
(MPI) standard, answered questions from the audience, and at- 
tended an MP! Forum meeting to discussed possible changes and 
enhancements to the MPI draft standard. The traveler held numer- 
ous technical discussions on issues having direct relevance to 
ORNL research programs. 


20566 (ORNL/FTR-4930) US-Japan Workshop on the De- 
velopment of Millimeter- and Submillimeter-Wave Technology 
tor Diagnostic Applications for Large Plasma Devices: Foreign 
trip report, March 10-16, 1994. Hutchinson, D.P. Oak Ridge Na- 
tional Lab., TN (United States). 30 Mar 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 


840R21400. Order Number DE94009526. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 


The traveler spent three days at the University of Tsukuba at- 


tending the US-Japan Workshop on the “Development of 
Millimeter- and Submillimeter-Wave Technology for Diagnostic Ap- 
plications for Large Plasma Devices.” Preceding the workshop, the 
traveler visited the NEC Tsukuba Research Laboratory in Tsukuba, 
Japan. After the workshop, the traveler made site visits to four 
other Japanese industrial laboratories engaged in the development 
of millimeter-wave devices and integrated circuits, mainly using gal- 
lium arsenide semiconductor technology. The traveler also made a 
site visit to the Nayoga Institute for Fusion Science at both the 
Nayoga University site and the new site at Toki City. 


20567 (ORNL/TM-12680) Netlib services and resources. 
Browne, S.V. (Tennessee Univ., Knoxville, TN (United States). 
Dept. of Computer Science); Green, S.C.; Moore, K.; Wade, R.C.; 
Dongarra, J.J.; Rowan, T.H. Oak Ridge National Lab., TN (United 
States). Apr 1994. 50p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Contract DAAL03-92-G- 
0284; Grant ASC-9103853. Order Number DE94010307. Source: 
OSTI; NTIS; GPO Dep. 

The Netlib repository, maintained by the University of Tennessee 
and Oak Ridge National Laboratory, contains freely available soft- 
ware, documents, and databases of interest to the numerical, 
scientific computing, and other communities. This report includes 
both the Netlib User's Guide and the Netlib System Manager's 
Guide, and contains information about Netlib’s databases, inter- 
faces, and system implementation. The Netlib repository's 
databases include the Performance Database, the Conferences 
Database, and the NA-NET mail forwarding and Whitepages 
Databases. A variety of user interfaces enable users to access the 
Netlib repository in the manner most convenient and compatible 
with their networking capabilities. These interfaces include the 
Netlib email interface, the Xnetlib X Windows client, the netlibget 
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command-line TCP/IP client, anonymous FTP, anonymous RCP, 
and gopher. 


20568 Eliminating livelock in flushable routing networks. 
Faber, V. To Dept. of Energy. [1992]. Filed date 30 Mar 1992. U.S. 
Patent Application 7-860,391. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94010167. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method for livelock-free mes- 
sage routing is provided in a network of interconnected nodes that 
is flushable in time T. An input message processor generates se- 
quences of at least N time intervals, each of duration T. An input 
register provides for receiving and holding each input message, 
where the message is assigned a priority state p during an nth one 
of the N time intervals. At each of the network nodes a message 
processor reads the assigned priority state and awards priority to 
messages with priority state (p-1) during an nth time interval and to 
messages with priority state p during an (n + 1)th time interval. The 
messages that are awarded priority are output on an output path 
toward the addressed output message processor. Thus, no mes- 
sage remains in the network for a time longer than T. 


20569 (PNL-9050) A comparison of artificial neural net- 
works and statistical analyses. Blough, D.K.; Anderson, K.K. 
Pacific Northwest Lab., Richland, WA (United States). Jan 1994. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010846. Source: 
OSTI; NTIS; GPO Dep. 

Artificial neural networks have come to be used in a wide variety 
of data analytic applications, many of which were traditionally ap- 
proached using statistical methods. It is the purpose of this paper 
to discuss the nature of the information obtained by each method- 
ology, that of artificial neural networks and that of statistical 
analyses. Two aspects of the comparison will be considered: (1) 
what are the requirements needed for each approach in terms of 
model specification, data requirements, and computing power, and 
(2) what sort of information is contained in the results of each 
approach. Example analyses are presented characterizing the dif- 
ferences in the two approaches. A specific problem (hydrodynamic 
yield estimation) is presented with a corresponding data set. This 
data is then analyzed using statistical methods, and the results are 
compared with those obtained by using an artificial neural network. 
The requirements and results of the two approaches are then sum- 
marized as general guidelines an investigator can use in deciding 
which approach would be best for analyzing a given data set. 


20570 (PNL-SA-23046) Interactive calculator for use with 
multi-dimensional netCDF files. Denbo, D.W. (Pacific Northwest 
Lab., Sequim, Washington, DC (United States)). Pacific Northwest 
Lab., Richland, WA (United States). Jan 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940115-27: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94007477. Source: OSTI; NTIS; GPO 
Dep. 

The interactive exploration of numerical results and observations 
has become increasingly difficult as the size of these data sets be- 
comes larger. The scientist needs to be able to easily extract 
subsets of very large data sets and use these subsets in algebraic 
expressions to test hypotheses about the relationships between 
variables. The netCDF calculator (nccalc) satisfies many of these 
needs by providing several built-in functions and a framework that 
helps the scientist manipulate four dimensional data sets written 
using the netCDF data format. 


20571 (PNL-SA-23624) Introduction to Neural Networks: 
Neural Network workshop for the Hanford community. Keller, 
P.E. Pacific Northwest Lab., Richland, WA (United States). Jan 
1994. 69p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940159—1: Joint 
40/50 industry outreach meeting, Seattle, WA (United States), 25- 
27 Jan 1994). Order Number DE94006526. Source: OSTI; NTIS; 
GPO Dep. 

Artificial Neural Networks (ANN's)constitute a new information 
processing technology that is destined within a few years to pro- 
vide the world with a vast array of new products. A major reason 





for this is that artificial neural networks are able to provide solu- 
tions to a wide variety of complex problems in a much simpler 
fashion than is possible using existing techniques. In recognition of 
these capabilities, many scientists and engineers are exploring the 
potential application of this new technology to their fields of study. 
This paper begins with a brief description of what ANN’s are, for 
what they are used, and interested personnel. Then, an in depth in 
the neural network mathematics follows. Finally, an exhaustive list- 
ing of resources for neural network research is given, including 
evaluated computer codes, journal articles and books. (GHH) 


20572 (SAND-93-2172C) Experience with automatic, dy- 
namic load balancing and adaptive finite element computation. 
Wheat, S.R. (Sandia National Labs., Albuquerque, NM (United 
States)); Devine, K.D.; Maccabe, A.B. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940136-2: 27. Hawaii international conference on system 
sciences, Maui, HI (United States), 4-7 Jan 1994). Order Number 
DE94001422. Source: OSTI; NTIS; GPO Dep. 

Distributed memory, Massively Parallel (MP), MIMD technology 
has enabled the development of applications requiring computa- 
tional resources previously unobtainable. Structural mechanics and 
fluid dynamics applications, for example, are often solved by finite 
element methods (FEMs) requiring, millions of degrees of freedom 
to accurately simulate physical phenomenon. Adaptive methods, 
which automatically refine or coarsen meshes and vary the order 
of accuracy of the numerical solution, offer greater robustness and 
computational efficiency than traditional FEMs by reducing the 
amount of computation required away from physical structures such 
as shock waves and boundary layers. On MP computers, FEMs 
frequently result in distributed processor load imbalances. To over- 
come load imbalance, many MP FEMs use static load balancing as 
a preprocessor to the finite element calculation. Adaptive methods 
complicate the load imbalance problem since the work per element 
is not uniform across the solution domain and changes as the com- 
putation proceeds. Therefore, dynamic load balancing is required to 
maintain global load balance. We describe a dynamic, fine-grained, 
element-based data migration system that maintains global load 
balance and is effective in the presence of changing work loads. 
Global load balance is achieved by overlapping neighborhoods of 
processors, where each neighborhood performs local load balanc- 
ing. The method utilizes an automatic element management 
system library to which a programmer integrates the application's 
computational description. The library’s flexibility supports a large 
class of finite element and finite difference based applications. 


20573 (SAND-—94-1045C) Linear-size nonobtuse triangula- 
tion of polygons. Bern, M. (Xerox Palo Alto Research Center, CA 
(United States)); Mitchell, S.; Ruppert, J. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9406162—1: 10. annual symposium on 
computational geometry, Stony Brook, NY (United States), 6-8 Jun 
1994). Order Number DE94010746. Source: OSTI; NTIS; GPO 
Dep. 

We give an algorithm for triangulating n-vertex polygonal regions 
(with holes) so that no angle in the final triangulation measures 
more than x/2. The number of triangles in the triangulation is only 
0(n), improving a previous bound of 0(n?), and the worst-case run- 
ning time is 0(n log? n). The basic technique used in the algorithm, 
recursive subdivision by disks, is new and may have wider applica- 
tion in mesh generation. We also report on an implementation of 
our algorithm. 


20574 (SAND-94-1213C) Policies for implementing net- 
work firewalls. Brown, C.D. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9404145-1: New Mexico High Tech Crime Investigation 
Association conference, Albuquerque, NM (United States), 28 Apr 
1994). Order Number DE94011030. Source: OSTI; NTIS; GPO 


Corporate networks are frequently protected by “firewalls” or 
gateway systems that control access to/from other networks, e.g., 
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the Internet, in order to reduce the network’s vulnerability to hack- 
ers and other unauthorized access. Firewalls typically limit access 
to particular network nodes and application protocols, and they of- 
ten perform special authentication and authorization functions. One 
of the difficult issues associated with network firewalls is determin- 
ing which applications should be permitted through the firewall. For 
example, many networks permit the exchange of electronic mail 
with the outside but do not permit file access to be initiated by out- 
side users, as this might allow outside users to access sensitive 
data or to surreptitiously modify data or programs (e.g., to intall 
Trojan Horse software). However, if access through firewalls is 
severely restricted, legitimate network users may find it difficult or 
impossible to collaborate with outside users and to share data. 
Some of the most serious issues regarding firewalls involve setting 
policies for firewalls with the goal of achieving an acceptable bal- 
ance between the need for greater functionality and the associated 
risks. Two common firewall implementation techniques, screening 
routers and application gateways, are discussed below, followed by 
some common policies implemented by network firewalls. 


20575 (SAND-94-1347C) On the use of fuzzy logic assess- 
ment for high consequence implementation risk analysis. 
Spray, S.; Cooper, A.; Bennett, R. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9406160-1: National Aeronautics and Space Administra- 
tion (NASA) symposium on neural fuzzy logic, San Diego, CA 
(United States), 9-10 Jun 1994). Order Number DE94011417. 
Source: OSTI; NTIS; GPO Dep. 

“High consequence” operations are systems, structures, and/or 
strategies for which it is crucial to provide assured protection 
against some potential catastrophe or catastrophes. The word 
“catastrophe” implies a significant loss of a resource (e.g., money, 
lives, health, environment, national security, etc.). The implementa- 
tion of operations that are to be as catastrophe-free as possible 
must incorporate a very high level of protection. Unfortunately, real 
world limitations on available resources, mainly money and time, 
preclude absolute protection. For this reason, conventional “risk 
analysis” focuses on “cost-effective” protection, demonstrating 
through analysis that the benefits of any protective measures cho- 
sen outweigh their cost. This is a “crisp” one-parameter (usually 
monetary) comparison. A major problem with this approach, espe- 
cially for high consequence operations, is that it may not be 
possible to accurately determine quantitative “costs,” and further- 
more, the costs may not be accurately quantifiable. Similarly, it 
may not be possible to accurately determine or to quantify the ben- 
efits of protection in high consequence operations. These 
weaknesses are addressed in this paper by introducing multiple 
parameters instead of a single monetary measure both for costs of 
implementing protective measures and their benefits. In addition, a 
fuzzy-algebra comparison based on fuzzy number theory is intro- 
duced as a tool in providing cost/benefit tradeoff depiction, with the 
incorporation of measures of the uncertainty that necessarily exists 
in the input information. The result allows a more informative com- 
parison to be made through use of fuzzy results, especially at the 
extreme bounds of the uncertainty. 


20576 (SAND-94-8645) Meta-Transport Library, A protocol 
base class library: Release 1.1. Strayer, T. Sandia National 
Labs., Livermore, CA (United States). 10 May 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DR00789. Order Number DE94011751. Source: OSTI; 
NTIS; GPO Dep. 

This User's Guide describes the instaliation and use of the Meta- 
Transport Library protocol base classes. This software package in- 
cludes the full source code for the implementation, as well as man 
pages and appropriate documents. The fully built MTL is a C++ li- 
brary file that is linked into derived protocol code. 


20577 (SAND-94-8646) SandiaXTP, An object-oriented 
implementation of XTP 3.7: Release 1.1. Strayer, T. Sandia Na- 
tional Labs., Livermore, CA (United States). 10 May 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. Order Number DE94011752. Source: 
OSTI; NTIS; GPO Dep. 
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The Xpress Transfer Protocol (XTP) is a transport layer protocol 
designed to provide a wide range of communication services built 
on the concept that orthogonal protocol mechanisms can be com- 
bined to produce appropriate paradigms within the same basic 
framework. Rather than using a separate protocol for each type of 
communication, XTP’s protocol options and control of the packet 
exchange patterns allow the application to create appropriate 
paradigms such as unreliable datagrams, unreliable arbitrarily long 
datagrams, reliable datagrams, transactions, unreliable streams, re- 
liable connections, and many others. Error control, flow control, 
and rate control are each configured to the needs of the communi- 
cation. SandiaXTP is an object oriented implementation of XTP 
3.7. The core of base classes used in SandiaXTP come from the 
Meta-Transport Library software. The SandiaXTP implementation of 
XTP 3.7 is a user space daemon. User's application code makes 
request of the daemon, and the daemon satisfies them. This 
User's Guide describes the installation and use of the SandiaXTP 
object-oriented implementation of XTP 3.7. The software package 
includes the full source code for the implementation, as well as 
man pages and appropriate documents. The fully built SandiaXTP 
is a user-space daemon that implements XTP 3.7. 


20578 (SOL-93-7) Decomposition and (importance) sam- 
pling techniques for multi-stage stochastic linear programs. 
Infanger, G. Stanford Univ., CA (United States). Systems Optimiza- 
tion Lab. Nov 1993. 42p. Sponsored .by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract FG03-92ER25117. Contract N00014-89-J- 
1659 Grant ECS-8906260 Grant DMS-89130; 89 Order Number 
DE94007384. Source: OSTI; NTIS; GPO Dep. 

The difficulty of solving large-scale multi-stage stochastic linear 
programs arises from the sheer number of scenarios associated 
with numerous stochastic parameters. The number of scenarios 
grows exponentially with the number of stages and problems get 
easily out of hand even for very moderate numbers of stochastic 
parameters per stage. Our method combines dual (Benders) de- 
composition with Monte Carlo sampling techniques. We employ 
importance sampling to efficiently obtain accurate estimates of both 
expected future costs and gradients and right-hand sides of cuts. 
The method enables us to solve practical large-scale problems with 
many stages and numerous stochastic parameters per stage. We 
discuss the theory of sharing and adjusting cuts between different 
scenarios in a stage. We derive probabilistic lower and upper 
bounds, where we use importance path sampling for the upper 
bound estimation. Initial numerical results turned out to be promis- 
ing. 


20579 (UCRL-JC—113899) Case study: November 17 virus 
incident. Pichnarczyk, K. Lawrence Livermore National Lab., CA 
(United States). Jun 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9308227—1: 5. computer security incident handling workshop, St. 
Louis, MO (United States), 10-13 Aug 1993). Order Number 
DE94010793. Source: OSTI; NTIS; GPO Dep. 

This is a brief description of the discovery of a new personal 


computer virus called November 17 at Lawrence Livermore Na- 
tional Laboratory. 


20580 (UCRL-JC—114300) Applying observations of work 
activity in designing prototype data analysis tools. Spring- 
meyer, R.R. Lawrence Livermore National Lab., CA (United 
States). 6 Jul 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931080-6: 
Visualization ‘83, San Jose, CA (United States), 25-29 Oct 1993). 
Order Number DE94010206. Source: OSTI; NTIS; GPO Dep. 
Designers, implementers, and marketers of data analysis tools 
typically have different perspectives than users. Consequently, data 
analysis often find themselves using tools focused on graphics and 
programming concepts rather than concepts which reflect their own 
domain and the context of their work. Some user studies focus on 
usability tests late in development; others observe work activity, 
but fail to show how to apply that knowledge in design. This paper 
describes a methodology for applying observations of data analysis 
work activity in prototype tool design. The approach can be used 
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both in designing improved data analysis tools, and customizing vi- 
sualization environments to specific applications. We present an 
example of user-centered design for a prototype tool to cull large 
data sets. We revisit the typical graphical approach of animating a 
large data set from the point of view of an analysis who is culling 
data. Field evaluations using the prototype tool not only revealed 
valuable usability information, but initiated in-depth discussions 
about user’s work, tools, technology, and requirements. 


20581 (UCRL-MA-115696) GRIZ: Finite element analysis 
results visualization for unstructured grids: User manual. 
Dovey, D.J.; Spelce, T.E. Lawrence Livermore National Lab., CA 
(United States). Oct 1993. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94010066. Source: OSTI; NTIS; GPO Dep. 

GRIZ supports interactive visualization of finite element analysis 
results on unstructured grids. GRIZ is a general-purpose post- 
processing application which is designed to work with a variety of 
an analysis codes. Currently, GRIZ is capable of calculating and 
displaying derived variables for the DYNA3D, NIKE3D and 
TOPAZ3D analysis codes. GRIZ reads in data files in the “MDG 
plotfile” format. GRIZ provides support for modern 3D visualization 
techniques such as isosurface display, cutting planes and display 
of vector data. GRIZ also incorporates the ability to animate data 
over time and to store animation frames to a video disk. GRIZ is 
designed to utilize the capabilities of modern graphics workstations 
which provide hardware support for 3D graphics, thereby giving the 
user as much interactive performance as possible. This should 


make it easier for analysts to explore and interrogate their analysis 
results. 


20582 (UCRL-MA-115896) Computer virus information up- 
date CIAC-2301. Orvis, W.J. Lawrence Livermore National Lab., 
CA (United States). 15 Jan 1994. 156p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94011916. Source: OSTI; NTIS; GPO Dep. 

While CIAC periodically issues bulletins about specific computer 
viruses, these bulletins do not cover all the computer viruses that 
affect desktop computers. The purpose of this document is to iden- 
tify most of the known viruses for the MS-DOS and Macintosh 
platforms and give an overview of the effects of each virus. The 
authors also include information on some windows, Atari, and 
Amiga viruses. This document is revised periodically as new virus 
information becomes available. This document replaces all earlier 
versions of the CIAC Computer virus Information Update. The date 
on the front cover indicates date on which the information in this 
document was extracted from CIAC’s Virus database. 


20583 (WHC-SA-2086) Using PL/SQL to automatically en- 
hance CASE*Generator 2.0 generated forms. Atkins, K.D. 
(Boeing Computer Services, Richland, WA (United States)). West- 
inghouse Hanford Co., Richland, WA (United States). Mar 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-9404143-1: Oracle CAS SIG 
spring ‘94 conference, Keystone, CO (United States), 23-26 Apr 
1994). Order Number DE94011449. Source: OSTI; NTIS; GPO 
Dep. 

The SQL™ Forms generator in CASE™ Generator can generate 
forms with many useful capabilities. Generated forms can be further 
enhanced by the use of the CASE™ Generator forms template. The 
template can be used to make these capabilities easily included in 
every form in a system. However, there are times when capabilities 
need to be added to all of the forms in a system, that cannot be 
implemented with the generator or template. This is especially true 
when generated block and field level triggers have to be modified. 
This paper describe how PL/SQL can be used to modify the gener- 
ated forms. CASE™ Generator can be configured to perform these 
modifications automatically. Three examples of modifications that 
have been made using this technique will also be detailed. 


20584 (YJT-93-30) FEFLOW 1.10: Solving of coupled 
equation for flow, heat transfer and solute . Loefman, 
J. (Technical Research Centre of Finland, Espoo (Finland). Nuclear 
Engineering Lab.); Taivassalo, V. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Dec 1993. 113p. (in 
Finnish). Order Number DE94624808. Source: OSTI; NTIS; INIS. 





FEFLOW is a program package developed at the Nuclear engi- 
neering laboratory of the Technical research centre of Finland 
(VTT). It is especially designed for modelling of groundwater flow. 
FEFLOW is based on the finite element method and uses linear 
one-, two-, and three-dimensional elements. A new version of the 
code, FEFLOW 1.10 is capable of simulating groundwater flow, 
heat transfer and solute transport in non-coupled and in coupled 
situations. Problems to be modelled can be steadystate or tran- 
sient. The mathematical model consists of the partial differential 
equations for the pressure, temperature and concentration. The 
equations are coupled by means of Darcy's velocity as well as the 
temperature and concentration dependent properties such as den- 
sity. (30 refs., 54 figs., 8 tabs.). 
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Refer also to citation(s) 18150, 18376, 18377, 18378, 18379, 
18410, 18411, 18412, 18563, 18777, 18778, 18779, 18831, 19436, 
19440, 19557, 19903, 20398, 20567, 20582, 20583 


20585 (ANL/IPD/CP-82431) Using Gopher on the Internet. 
Davidoff, G. Argonne National Lab., IL (United States). [1994]. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9404138—1-Vugraphs: Work- 
shop at suburban library on INTERNET, Burr Ridge, IL (United 
States), 26 Apr 1994). Order Number DE94009736. Source: OST]; 
NTIS; GPO Dep. 

This report is a complication of vugraphs with respect to the use 
of Gopher on Internet. There are viewgraphs on using Gopher at 
the University of California at Santa Cruz. Examples of other Inter- 
net Gopher servers around the world are given. Also discussed is 
the Library of Congress Gopher and JUGHEAD which is an 
acronym for Jonzy’s Universal Gopher Hierarchy Excavation And 
Display. 


20586 (CNIC—00710) China nuclear science and technol 
ogy report: Abstracts, 1992. China Nuclear Information Centre, 
Beijing, BU (China). Apr 1992. 91p. (in Chinese). Order Number 
DE94624799. Source: OSTI; NTIS (US Sales Only); INIS. 

The bibliographies and abstracts of China Nuclear Science and 
Technology Reports published in 1992 (Report Numbers CNIC- 
00555 = CNIC-00674) are presented. The items are arranged 
according to INIS subject categories, which mainly are physics, 
chemistry, materials, earth sciences, life sciences, engineering and 
technology, and other aspects of nuclear energy. The numbers on 
the left corners of the entries are report numbers, and on the right 
corners the serial numbers. A report number index is annexed. 


20587 (DOE/FTR-94007636) Travel to France to attend ISO 
IEC JTC1 SC21/WG3/CSMF meeting: Foreign trip report. Smith, 
M.L. Allied-Signal, Inc., Kansas City, MO (United States). 25 Feb 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE94007636. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Delegates have been working on international technical stan- 
dards for formal models of manufacturing products, process 
information and shared concepts. These elements are called "con- 
ceptual schemas” or conceptual models, because they standardize 
the basic, general ideas or concepts, but leave implementation de- 
tails to local option. The work on an international conceptual 
schema modelling facility (CSMF) was created by an international 
agreement to define a program of standards work that will support 
inter-operating models for such commercial activities as "electronic 
commerce”, “edi” (electronic data interchange), and "agile manufac- 
turing.” It was agreed that the CSMF Standard must be an 
interface standard as defined in ISO Guide 2:1991. 


20588 (DOE/NV/10872-T105) UNLV Information Science 
Research Institute quarterly progress report. Nartker, T.A. 
Nevada Univ., Las Vegas, NV (United States). 31 Mar 1994. 70p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE94011948. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sections of this report include: symposium activity, staff activity, 
document analysis program, text-retrieval program, institute activity, 
etc. It is believed that as large, complete collections of documents 
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become available in digital libraries, users will demand complete 
interaction with the information; document access mechanisms will 
have to grow beyond keywords and full-text searches to include 
browsing, searching of images, and searching on basis of abstract 
concepts. It is proposed to study the microform document conver- 
sion process, including image preprocessing, recognition, 
postprocessing for extracting information, and natural language 
techniques. Characterization of algorithms will allow generation of a 
system that automatically adapts to a wide range of image quality, 
thereby allowing large-scale conversion efforts. It is proposed to 
focus first on the NSF Antarctic database (approx. 55,000 docu- 
ments). 


20589 (GRS-96) WINRE '92 - 3rd workshop on information 
management in nuclear safety, radiation protection, and envi- 
ronmental protection. Hoepfner, K.A. (ed.). Geselischaft fuer 
Anlagen- und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 
1993. 292p. (CONF-9210460—: 3. workshop on information man- 
agement in nuclear safety, radiation protection and environmental 
protection (WINRE-3), Koeln (Germany), 14-15 Oct 1992). Order 
Number DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

The workshop puts much emphasis on the exchange of experi- 
ence between experts from the West and from the Central and 
Eastern European countries. The representatives from the various 
countries and organisations are going to introduce their respective 
data banks, products, or services. The combination of papers and 
practical presentations will provide all with a qualified and compre- 
hensive insight into the tried and tested as well as the new 
information management technologies in the specialist areas of nu- 
clear safety, radiation protection, and environmental protection. 
Furthermore, it should also contribute to the promotion of the trans- 
fer of know-how between experts throughout the whole of Europe. 
(orig/DG) 


20590 (GRS—96, pp. 5-19) STN - databases in nuclear 
safety, radiation protection and environmental protection. De- 
temple, W. (STN International, Karisruhe (Germany)). Gesellschaft 
fuer Aniagen- und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). 
Jan 1993. 292p. (CONF-9210460-: 3. workshop on information 
management in nuclear safety, radiation protection and environ- 
mental protection (WINRE-3), Koein (Germany), 14-15 Oct 1992). 
In WINRE ’92 - 3rd workshop on information management in nu- 
clear safety, radiation protection, and environmental! protection. 
Order Number DE94769708. Source: OSTI; NTIS (US Sales Only); 
INIS. 

STN International is cooperated by FIZ Karlsruhe, CAS Colum- 
bon and JICST Tokyo. The STN software parkage, mentor 
laboratory, personal file system, and technical operation are de- 
scribed. (DG) 


20591 (GRS-96, pp. 20-37) QUESTEL. Wolff, C. (WIND 
GmbH, Koeln (Germany)). Gesellschaft fuer Anlagen- und Reaktor- 
sicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 292p. 
(CONF-9210460—: 3. workshop on information management in nu- 
clear safety, radiation protection and environmental protection 
(WINRE-3), Koeln (Germany), 14-15 Oct 1992). In WINRE ’92 - 
3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmental protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

Very essential information on nuclear safety and effects on the 
environment is included in patent databases because all interna- 
tional patent offices refuse to grant a patent if this information has 
been published before even if the inventor is the publisher himself. 
Environmental technology and nuclear technology with economic 
relevance comes in the form of patents first and much later, or 
possibly never, in journals. Questel offers several patent databases 
such as EPAT all European patents, JAPIO Japanese patents, 
PCT international patents (WIPO) and the World Patents Index 
WPI/L produced by Derwent with the special feature of newly writ- 
ten abstracts. (orig/DG) 


20592 (GRS—96, pp. 39-45) Databases in the fields of toxi- 
cology, occupational and environmental health at DIMDI. 
Bystrich, E. (DIMDI - Deutsches Inst. fuer Medizinische Dokumen- 
tation und Information, Koeln (Germany)). Gesellschaft fuer 
Anlagen- und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 
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1993. 292p. (CONF-9210460-: 3. workshop on information man- 
agement in nuclear safety, radiation protection and environmental 
protection (WINRE-3), Koeln (Germany), 14-15 Oct 1992). In 
WINRE ’92 - 3rd workshop on information management in nuclear 
safety, radiation protection, and environmental protection. Order 
Number DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

DIMDI, the German Institute for Medical Documentation and In- 
formation, is a governmental institute and affiliated to the Federal 
Ministry for Health. It was founded in 1969 in Cologne. At present 
DIMDI hosts about seventy international and national bibliographic 
and factual databases in the field of biosciences, such as medicine, 
public health, pharmacology, toxicology, occupational and environ- 
mental health, nutrition, biology, psychology, sociology, sports, and 
agricultural sciences. The most important databases with toxicolog- 
ical and ecotoxicological information, which contain data useful for 
managers of chemical and nucelar power plants are the factual 
databases HSDB, ECDIN, SIGEDA, RTECS, and CCRIS, and the 
bibliographic databases TOXALL, ENVIROLINE, SCISEARCH, 
MEDLINE, EMBASE, and BIOSIS PREVIEWS. (orig.) 


20593 (GRS-96, pp. 47-59) EUROBASES. Glaeser, K. (Com- 
mission of the European Communities, Brussels (Belgium)). 
Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koeln (Gemany). Jan 1993. 292p. (CONF-9210460—: 3. workshop 
on information management in nuclear safety, radiation protection 
and environmental protection (WINRE-3), Koeln (Germany), 14-15 
Oct 1992). In WINRE ’92 - 3rd workshop on information manage- 
ment in nuclear safety, radiation protection, and environmental 
protection. Order Number DE94769708. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Data available via Eurobases are not disseminated exclusively, 
for in a free information market monopolies have become anachro- 
nistic. Thus over 30 organizations disseminate our EC databases 
or parts of them, among them well-known players in the online 
market such as Data Star, STN, MDC, JURIS, FT Profile, to name 
but a few. The SESAME database is listing a series of projects in 
radiation protection and decommissioning of nuclear installations. 
(orig./DG) 


20594 (GRS-96, pp. 61-64) Deutsche Presse Agentur (dpa), 
Hamburg. Decker, R. (dpa, Dortmund (Germany)). Geselischaft 
fuer Anlagen- und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). 
Jan 1993. 292p. (CONF-9210460-: 3. workshop on information 
management in nuclear safety, radiation protection and environ- 
mental protection (WINRE-3), Koeln (Germany), 14-15 Oct 1992). 
In WINRE ’92 - 3rd workshop on information management in nu- 
clear safety, radiation protection, and environmental protection. 
Order Number DE94769708. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The dpa-news database comprises about 1200 new items also in 
the field of nuclear and renewable energy. (DG) 


20595 (GRS-96, pp. 65-71) Using news databases for an 
inhouse press cutting service. Madiung, B. (Data-Star Marketing 
GmbH, Frankfurt am Main (Germany)). Geselischaft fuer Anlagen- 
und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 
292p. (CONF-9210460—: 3. workshop on information management 
in nuclear safety, radiation protection and environmental protection 
(WINRE-3), Koeln (Germany), 14-15 Oct 1992). In WINRE ’92 - 
3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmental protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

Radio Suisse AG offers also a Data-Star database on nuclear 
safety, radiation pretection and envirnomental protection. (DG) 


20596 (GRS-96, pp. 73-92) Significance of FIZ Technik 
Databases in nuclear safety and environmental protection. 
Das, N.K. (Fachinformationszentrum Technik e.V., Frankfurt am 
Main (Germany)). Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koein (Gemany). Jan 1993. 292p. (CONF-9210460-: 
3. workshop on information management in nuclear safety, radia- 
tion protection and environmental protection (WINRE-3), Koeln 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The language of the abstracts of the FIZ Technik databases is 
primarly German (e.g. DOMA 80%, SDIM 70%). Furthermore FIZ 
Technik offers licence databases on engineering and technology, 
management, manufacturers, products, contacts, standards and 
specifications, geosciences and natural resources. The contents 
and structure of the databases are described in the FIZ Technik 
bluesheets and the database news. With some examples the sig- 
nificance of the FIZ Technik databases DOMA, ZDEE, SDIM, SILI 
and MEDI in nuclear safety and environmental protection is shown. 
(orig.) 


20597 (GRS—96, pp. 123-138) IMIS - the German integrated 
radioactivity information- and decision support system. Weiss, 
W. (inst. fuer Atmosphaerische Radioaktivitaet des BfS, Freiburg 
(Germany)); Leeb, H. Gesellschaft fuer Anlagen- und Reaktor- 
sicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 292p. 
(CONF-9210460—: 3. workshop on information management in nu- 
clear safety, radiation protection and environmental protection 
(WINRE-3), Koein (Germany), 14-15 Oct 1992). In WINRE ’92 - 
3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmentai protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

The IMIS System has three action levels. Level 3 of the system 
applies state of the art radiation monitoring networks, collection of 
laboratory data and provides computing and communication tech- 
niques appropriate to the various needs. The computing facilities 
ensure standardized collection and quality control of the measured 
data and provide the possibility for the standardized presentation of 
the measured data and of the results of transport and dose as- 
sessment models (Level 2). Level 1 includes the evaluation of the 
data, the management of the consequences of a given situation, 
the legal enforcement of protective measures and the information 
of the public. (orig.) 


20598 (GRS—-96, pp. 155-163) INIS database on CD-ROM. 
Jacobs, A. (Fachinformationszentrum Karlsruhe (Germany)); Breit- 
feld, B. Geselischaft fuer Anlagen- und Reaktorsicherheit (GRS) 
mbH, Koein (Gemany). Jan 1993. 292p. (CONF-9210460-: 3. 
workshop on information management in nuclear safety, radiation 
protection and environmental protection (WINRE-3), Koeln 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 
OSTI; NTIS (US Sales Only); INIS. 

INIS, as the world’s leading information system, is an interna- 
tional bibliographic database covering every aspect of the peaceful 
uses of nuclear science and technology. The annual increase is 
about 90,000 documents. INIS Database on CD-ROM is a new 
output product of the INIS system, produced by SilverPlatter and 
the International Atomic Energy Agency, available in the INIS 
Member States and via the International Organizations which are 
participating in the INIS system. It contains at present 1,359,249 
references from January 1976, updated quarterly by approximately 
20,000 citations. It is searchable via IBM compatible PC and CD- 
ROM player without specific requirement for the hardware by 
application of a very simple software SPIRS from SilverPlatter. For 
detailed information the corresponding INIS Liaision Officer is to be 
contacted. (orig.) 


20599 (GRS—96, pp. 165-186) Developments on the IAEA 
power reactor informantion systems. Spiegelberg, R. (interna- 
tional Atomic Energy Agency (IAEA), Vienna  (Austria)). 
Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koeln (Gemany). Jan 1993. 292p. (CONF-9210460—-: 3. workshop 
on information management in nuclear safety, radiation protection 
and environmental protection (WINRE-3), Koeln (Germany), 14-15 
Oct 1992). In WINRE ’92 - 3rd workshop on information manage- 
ment in nuclear safety, radiation protection, and environmental 
protection. Order Number DE94769708. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In 1989 the PRIS database was made available on-line for direct 
access via the international public data networks or public switched 
telephone system. This service, called PRIS ON-LINE, was kept 
operating free of charge. Currently, 60 users in 25 Member States 
and 3 international organizations (WANO, WISE and OECD) have 
on-line access. In parallel with the on-line access system, the 





Agency has offered MICROPRIS to the Member States, free of 
charge, since January 1991. This is a personal computer (PC) ver- 
sion of data available on diskette in a form readily accessible by 
standard, commercially available PC packages. (orig.) 


20600 (GRS-96, pp. 243-248) User services in the central 
library of Juelich Research Center. Lapp, E. (Forschungszen- 
trum Juelich GmbH (Germany)). Gesellschaft fuer Anlagen- und 
Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 292p. 
(CONF-9210460—: 3. workshop on information management in nu- 
clear safety, radiation protection and environmental protection 
(WINRE-3), Koeln (Germany), 14-15 Oct 1992). In WINRE ’92 - 
3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmental protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

The central library is a sci/tech special library providing informa- 
tion for the KFA researchers and staff. The library has a large 
collection of sci/tech materials to meet the information demands of 
the KFA employees and over 3.000 external users. Among the out- 
side users are students fromthe universities and polytechnics of the 
region Aachen, Cologne, Duesseldorf, and industry. The library ac- 
quires about 8.000 volumes per year and subscribes to 2000 
journals. (orig.) 


20601 (GRS-96, pp. 261-265) The Bulgarian Central insti- 
tute for Scientific and Technical information and its services. 
Petkov, K. (Central Inst. for Scientific and Technical Information, 
Sofia (Bulgaria)). Gesellschaft fuer Aniagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Jan 1993. 292p. (CONF-9210460-: 
3. workshop on information management in nuclear safety, radia- 
tion protection and environmental protection (WINRE-3), Koein 
(Germany), 14-15 Oct 1992). In WINRE ’92 - 3rd workshop on in- 
formation management in nuclear safety, radiation protection, and 
environmental protection. Order Number DE94769708. Source: 


OSTI; NTIS (US Sales Only); INIS. 


Its main task is to support the technological development and 
the governmental promotion of the Bulgarian industry with actual 


and relevant informations about state, experiences and achieve- 
ments of the leading industrialized countires also in the field of 
environmental protection including problems of nuclear power sta- 
tions safety. (orig./DG) 


20602 (GRS-96, pp. 267-274) Information management in 
nuclear safety, radiation protection and environmental protec- 
tion. The nuclear energy agency of OECD (NEA). Menke, D. 
(OECD, Bonn (Germany). Publications and Information Center). 
Geselischaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koeln (Gemany). Jan 1993. 292p. (CONF-9210460—: 3. workshop 
on information management in nuclear safety, radiation protection 
and environmental protection (WINRE-3), Koein (Germany), 14-15 
Oct 1992). In WINRE ’92 - 3rd workshop on information manage- 
ment in nuclear safety, radiation protection, and environmental 
protection. Order Number DE94769708. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The role of NEA is to serve as an authoritative and objective 
source of information in major areas of interest, such as nuclear 
power safety and regulation, technology and economic assess- 
ments, scientific matters, legal aspects, through which nuclear 
power issues can be accurately evaluated and overcome using 
international cooperation. The audience to which the NEA’s infor- 
mation activities are addressed includes, in addition to Member 
governments, the press, industry, labour and other professional 
groups and parliamentary circles where the role of nuclear energy 
is being evaluated or debated, and where public opinion is being 
formed. The NEA’s role is not to communicate directly with the 
general public in its Member countries and should not appear to 
come between the national govemment and its public. (orig.) 


20603 (GRS-96, pp. 275-279) Tasks and main areas of 
work of the GRS information and documentation service (luD). 
Watermeyer, V. (Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Germany)). Gesellschaft fuer Anlagen- und 
Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jan 1993. 292p. 
(CONF-9210460—: 3. workshop on information management in nu- 
clear safety, radiation protection and environmental protection 
(WINRE-3), Koeln (Germany), 14-15 Oct 1992). In WINRE '92 - 
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3rd workshop on information management in nuclear safety, radia- 
tion protection, and environmental protection. Order Number 
DE94769708. Source: OSTI; NTIS (US Sales Only); INIS. 

GRS-luD has at its disposal on informational infrastructure that 
allows on-line access to more than twenty national and interna- 
tional suppliers. With the help of GRS computers it uses the 
internally developed information systems. (DG) 


20604 (LA-UR-93-3546) Using International English to pre- 
pare technical text for translation. Buican, |.; Hriscu, V.; Amador, 
M. Los Alamos National Lab., NM (United States). [1993]. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9310212-1: IPCC conference, 
Philadelphia, PA (United States), 5-8 Oct 1993). Order Number 
DE94002628. Source: OSTI; NTIS; GPO Dep. 

This report presents recommendations concerning the translation 
of technical text. 


20605 (PNL-SA-22430) Implementing and operating the 
Hanford Environmental Intormation System (HEIS). Cowley, P.J. 
(Pacific Northwest Lab., Richland, WA (United States)); Schwab, 
M.R.; Fox, R.D. Pacific Northwest Lab., Richland, WA (United 
States); Westinghouse Hanford Co., Richland, WA (United States). 
Mar 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830 ; AC06-87RL10930. 
(CONF-940335—1: Gas supply planning, control and deliverability 
under Order 636, Houston, TX (United States), 7-9 Mar 1994). Or- 
der Number DE94011238. Source: OSTI; NTIS; INIS; GPO Dep. 

In the process of performing environmental restoration at the 
560-square mile Hanford Site in southeastern Washington State, 
vast amounts of scientific and technical data are being generated 
from sampling taking place all over the Site. This paper provides 
an overview of the lessons we have learned in designing, imple- 
menting, and putting into operation a computerized system named 
the Hanford Environmental Information System (HEIS), which is 
being used to manage the Site’s environmental characterization 
sampling data. Topics discussed in this paper include helping the 
Site adapt to a data management culture, the advantages of 
electronic data over paper data, issues of data validation and de- 
fensibility, being a resource to the user community (including the 
regulatory community), managing and tracking data changes, inte- 
grating data from multiple programs, providing configuration control 
for data and software, getting priorities for software development, 
and developing a baseline for on-going funding to maintain the in- 
frastructure for the information system. 


20606 (SAND-93-3897) Integrated Engineering information 
Technology, FY93 accommplishments. Harris, R.N.; Miller, D.K.; 
Neugebauer, G.L.; Orona, J.R.; Partridge, R.A.; Herman, J.D. San- 
dia National Labs., Albuquerque, NM (United States). Mar 1994. 
209p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94011406. 
Source: OSTI; NTIS; GPO Dep. 

The Integrated Engineering Information Technology (IEIT) project 
is providing a comprehensive, easy-to-use computer network solu- 
tion or communicating with coworkers both inside and outside 
Sandia National Laboratories. IEIT capabilities include computer 
networking, electronic mail, mechanical design, and data manage- 
ment. These network-based tools have one fundamental purpose: 
to help create a concurrent engineering environment that will 
enable Sandia organizations to excel in today’s increasingly com- 
petitive business environment. 


9904 Law 
Refer also to citation(s) 20484 


20607 (IAEA-TECDOC-737, pp. 128-133) The importance of 
risk-based regulation to developing nations. Specter, H. (New 
York Power Authority, White Plains, NY (United States)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9209300—: Advances in reliability analysis and probabilistic 
safety assessment, Budapest (Hungary), 7-11 Sep 1992). In Ad- 
vances in reliability analysis and probabilistic safety assessment for 
nuclear power reactors: Report of a technical committee meeting 


ERA Vol. 19, No. 7 451 





99 GENERAL AND MISCELLANEOUS 
9904 Law 


held in Budapest, 7-11 September 1992. 264p. Order Number 
DE94624677. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discussed the present status of risk-based regulation 
(RBR) in the United States. RBR potential of both improving NPP 
safety while reducing plant operating costs and the workload of the 
regulatory staff has been pointed out. Recent efforts involving both 
utilities and regulatory organizations are briefly described. RBR can 
be particularly valuable to developing nations, since it assures 
more economic way of achieving high level of nuclear safety. (au- 
thor). 2 figs. 
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Membrane Technology and Research, Inc., Menlo Park, CA 
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Injury experience in coal mining, 1992, 19:17905 (R;US) 

Injury experience in stone mining, 1992, 19:19911 (R;US) 
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Noise exposures in US coal mines, 19:17904 (R;US) 
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1991 measurement report. Air pollution monitoring in Schieswig- 
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About the possibility of 1%’ | leukosogenic action during diffusion 
toxic goiter treatment, 19:19768 (IA;UA;In Ukrainian) 

Amelioration of thyroid disease diagnostics with the help of quanti- 
tative criteria of image processing, 19:19761 (IA;UA;In Ukrainian) 

Complex radionuclide diagnostics of thyroid cancer remote metas- 
tases, 19:19754 (IA;UA;In Ukrainian) 

Condition of anti-oxidant protection in persons which took part in 
mitigation of Chernobyl accident consequences, 19:19877 
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Determination of iodine excretion from the body with urine, 
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Diagnostic significance of radiation methods in thyroid diseases in- 
vestigation, 19:19756 (IA;UA;In Ukrainian) 

Dynamics of tireopathy increasing at 'mitigators’ of the Chernobyl 
accident consequences who like in Kharkov district, 19:19763 
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Functional and immune situation of thyroid in persons with active 
rheumatism, 19:19759 (IA;UA;In Ukrainian) 

investigation of thyroid profile of patients with the mammary gland 
cancer, 19:19758 (IA;UA;In Ukrainian) 

lodine radiotherapy of thyroid cancer, 19:19767 (IA;UA;In Ukrainian) 

Methodic aspects of iodide sodium '*° | diagnostic use during thy- 
roid pathology, 19:19757 (IA;UA;In Ukrainian) 

Particularities of clinics, hormonal and immune homeostasis in 
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NPP, 19:19876 (IA;UA;In Ukrainian) 

Peculiarities of development, diagnosis and treatment of thyroid 
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Peculiarities of radioactive iodine uses for treatment in endemic 
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Problems of diagnosis and therapy in thyroid diseases: Thesis, 
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Radiation diagnosis of thyroid discusses, 19:19753 (IA;UA;In 
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Radioimmune analysis of thyroid diseases, 19:19755 (IA;UA;In 
Ukrainian) 

Radionuclide therapy of thyroid diseases, 19:19765 (IA;UA;In 
Ukrainian) 

Role of thyroid hormones and adenopituitary in compensatory re- 
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Secretion of thyroid hormones in Chernobyl accident mitigators 
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Ministerstvo Zdravookhraneniya Ukrainskoj SSR, Kiev (Ukraine) 


Simulation of timogen action on immunity at persons irradiated 
during the Chernobyl accident, 19:19878 (IA;UA;In Ukrainian) 

Situation with thyroid and formation of ‘risk groups’ from children 
influenced by radiation, 19:19874 (IA;UA;In Ukrainian) 
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Ultra-sound and computer-tomographic investigations in norm and 
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Ultra-sound screening and ultra-sound aimed biopsy of thyroid 
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Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 

District heating consumption of buildings: Commercial buildings 
and renovated residential buildings, 19:18916 (R;Fl;In Finnish) 

impact of Finlands' membership in the EU: Import of nuclear and 
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Minnesota Mining and Mfg. Co., St. Paul, MN (United States). 
Ceramic Technology Center 

Fabrication of full-scale fiber reinforced hot-gas filters by chemical 

vapor deposition: Final technical report, 19:17822 (R;US) 
Minnesota Mining and Mig. Co., St. Paul, MN (United States). 
Corporate Research Labs. 

Dual cure low-VOC coating process: Final technical report, Phase 
3, 19:18964 (R;US) 

Minnesota Univ., Minneapolis, MN (United States) 

State-to-state dynamics of molecular energy transfer: Annual per- 
formance report, April 1, 1993—March 31, 1994, 19:20232 (R;US) 

Minnesota Univ., Minneapolis, MN (United States). Dept. of Civil 
and Mineral Engineering 

Comparison of lime and iron oxide for high temperature sulfur re- 
moval: Final technical report, September 1, 1989-December 
31, 1991, 19:18450 (R;US) 

Missouri Univ., Columbia, MO (United States). Capsule Pipeline 
Research Center 

Coal log pipeline research at the University of Missouri: 3rd Quar- 
terly report, July 1, 1993-September 30, 1993, 19:17866 (R;US) 

Coal log pipeline research at the University of Missouri: 4th Quar- 
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(R;US) 
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Mobile Zone Associates, Nashville, TN (United States) 

Mobile zone, spray booth ventilation system: Final report, 

19:18962 (R;US) 
Moller (P.) Scientific Computing and Graphics, Inc., Los 
Alamos, NM (United States) 
[Nuclear masses: Tasks 1-9]: Final report, 19:20096 (R;US) 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion) 

Summaries of reports of working seminar "Fusion reactions in con- 
densed matter’ and All-union conference "Cold fusion’, 
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Mount Sinai School of Medicine, New York, NY (United States). 
Dept. of Physiology and Biophysics 

Structure-function studies of DNA damage using AB INITIO quan- 
= mechanics and molecular dynamics simulation, 19:19688 
(R;US) 

Multiple Dynamics Corp., Southfield, MI (United States) 

Aging management guideline for commercial nuclear power 

plants-stationary batteries: Final report, 19:18492 (R;US) 
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Far-infrared laser interferometry measurements on the STP-3(M) 
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Fusion rules in conformal field theory, 19:19985 (R;NL) 
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(R;US) 

National Inst. for Fusion Science, Nagoya (Japan) 

Attractors of dissipative structure in three dissipative fluids, 
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National Inst. for Petroleum and Energy Research, Bartlesville, 
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Wyoming, 19:17907 (R;US) 

Investigation of wettability by NMR microscopy and spin-lattice re- 
laxation, 19:17925 (R;US) 

National Institute for Petroleum and Energy Research annual re- 
port for October 1, 1991—September 30, 1992, 19:17919 (R;US) 

NIPER Lab WARDEN - Description and LabVIEW® executable 
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NIPER Lab WARDEN - Descriptive panels and diagrams for 
NIPER Lab WARDEN software: Volume 2, 19:18428 (R;US) 

Profile modification/polymer flooding workshop, 19:17921 (RA;US) 
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ments, 19:17923 (R;US) 
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Thermal processes for heavy oil recovery, 19:17926 (R;US) 

User’s guide and documentation manual for “PC-Gel” simulator, 
19:17922 (R;US) 

National inst. of Radiological Sciences, Chiba (Japan) 

Carcinogenicity and antitumor activity of metal ions, 19:19885 
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Chemical protection from high LET radiation, 19:19882 (RA;JP;In 
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Disturbance of deposition and removal of plutonium, 19:19884 
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Material accumulation in shallow sea. 2: Radionuclides in the Seto 
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Methods for decorporation of important fission products, 19:19883 
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Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Malignant lymphoma, 
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National inst. of Standards and Technology, Boulder, CO 
(United States). Thermophysics Div. 
Thermophysical properties of HFC-143a and HFC-152a: Quarterly 
report, 1 January—31 March 1994, 19:18912 (R;US) 
National Inst. of Standards and Technology, Gaithersburg, MD 
(United States) 
Data acquisition systems: Final report, 19:19294 (R;US) 
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Workshop, 19:18799 (R;US) 
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19:19366 (RA;JP) 
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Device controllers using an industrial personal computer of the PF 
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plications, 19:19373 (RA;JP) 
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19:19336 (R;JP) 
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19:19359 (RA;JP) 
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UNK, 19:19357 (RA;JP) 
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Operational decoupling in the SSC collider, 19:19395 (RA;JP) 
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trol, 19:19367 (RA;JP) 
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(RA;JP) 
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19:19392 (RA;JP) 
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bit processors, 19:19371 (RA;JP) 

Report on the UNIX 'tupleviewer’ challenge, 19:20561 (RA;JP) 

RF control system of the HIMAC synchrotron, 19:19384 (RA;JP) 

Scalar top production at TRISTAN, 19:20063 (RA;JP) 

Smart machine protection system, 19:19337 (RA;JP) 

Status of the control and beam diagnostic systems of the 
CRYRING project, 19:19356 (RA;JP) 
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VENUS detector, 19:20049 (RA;JP) 
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The ELETTRA field highway system, 19:19420 (RA;JP) 

The ELETTRA man-machine interface, 19:19425 (RA;JP) 

The KEK PS fast beam loss monitor system, 19:19376 (RA;JP) 

The replacement of touch-terminal consoles of the CERN antipro- 
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X-windows based workstations, 19:19387 (RA;JP) 

Time and load measuring in the SPS/LEP Control System, 
19:19363 (RA;JP) 

VME computer monitoring system of KEK-PS fast pulsed magnet 
currents and beam intensities, 19:19361 (RA;JP) 

Workstations as consoles for the CERN-PS complex, setting-up 
the environment, 19:19385 (RA;JP) 

X-Window for process control in a mixed hardware environment, 
19:19390 (RA;JP) 
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A guide to research facilities at the National Renewable Energy 
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Advanced hydrogen/method utilization technology demonstration: 
Final report, 19:19014 (R;US) 

Amorphous silicon photovoltaic manufacturing technology, Phase 
2A: Semiannua! subcontract report, 1 May 1993-31 October 
1993, 19:18356 (R;US) 

Integrated gasification combined cycle and steam injection gas 
turbine powered by biomass joint-venture evaluation, 19:18320 
(R;US) 
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19:18302 (R;US) 
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ysis, 19:19012 (R;US) 
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National Research Center for Coal and Energy, Morgantown, 
WV (United States) 
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1993, 19:19585 (R;US) 
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clines, 19:19260 (RA;US) 
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(RA;US) 
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liquid behavior in a single framework, 19:19259 (RA;US) 
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thinning phenomena, 19:19274 (RA;US) 
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National Technical Association, Washington, DC (United States) 

Careers in science and technology, 19:20483 (R;US) 
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Viruses of eukaryotic green algae: Final technical report, June 1, 

1989-February 1, 1992, 19:19676 (R;US) 
Nevada Univ., Las Vegas, NV (United States) 

Heat transfer studies in waste repository design: Progress report, 
19:18034 (R;US) 

Heat transfer studies of waste repository design: Progress report, 
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Nevada Univ., Las Vegas, NV (United States). Harry Reid Center 
tor Environmental Studies 
identification of subsurface microorganisms at Yucca Mountain: 
Third quarterly report, January 1, 1994—March 31, 1994, 
19:18184 (R;US) 
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Data analysis and evaluation accompained with nationwide geother- 
mal resources exploration project, 19:18383 (IA;JP;in Japanese) 

Data analysis and evaluation accompanied with confirmation study 
on the effectiveness of prospecting.: Analysis and evaluation of 
fracture type reservoir prospecting, 19:18385 (IA;JP;In Japanese) 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Data analysis and evaluation on the development of hot dry rock 
power generation technology, 19:18412 (IA;JP) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Development of 10MW-class power plant, 19:18394 (IA;JP) 

Development of a downhole pump, 19:18406 (IA;JP) 

Development of a power generation plant using hot water.: Devel- 
opment of a hot dry rock power generation system (development 
of elemental technologies), 19:18392 (IA;JP;ln Japanese) 





Nuclear Regulatory Commission, Washington, DC (United States). Div. of 


Development of hot dry rock power generation technology, 
19:18395 (IA;JP) 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (development 
of a 10MW-class demonstration plant/development of a 10MW- 
class plant), 19:18388 (IA;JP;in Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (development 
of a 10MW-class demonstration plant/development of a down- 
hole pump), 19:18389 (IA;JP;in Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
Production and re-injection of hot water/development of technol- 
ogy for increasing geothermal energy recovery), 19:18390 
(IA;JP;In Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (development 
of measurement wile drilling system for geothermal wells), 
19:18391 (IA;JP;In Japanese) 

Development of technology for increasing geothermal energy re- 
covery, 19:18407 (IA;JP) 

Establishment of testing methods for protective functions and oth- 
ers relating to demonstration of new distributed power generation 
technology commercialization, 19:18814 (R;JP;ln Japanese) 

Geothermal energy prospecting technology.: Study on technology 
for deep-seated geothermal resources exploration, 19:18375 
(IA;JP;in Japanese) 

Geothermal energy prospecting technology.: Study on evaluation 
technology for nationwide geothermal resources, 19:18381 
(iA;JP;in Japanese) 

Japan's Sunshine Project.: 1992 annual summary of geothermal 
enregy R and D, 19:18380 (I;JP;in Japanese) 

Nationwide geothermal resources exploration project, 19:18382 
(IA;JP;In Japanese) 

Nationwide geothermal resources exploration project, 19:18376 
(IA;JP) 

Researches on fracturing and heat extraction from hot dry rock, 
19:18405 (IA;JP) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 19:18404 (IA;JP) 

Study on detector and transmitter for geothermal MWD system, 
19:18411 (IA;JP) 

Study on development of geothermal-use materials, 19:18399 
(IA;JP;in Japanese) 

Study on geothermal well drilling technology, 19:18398 (IA;JP;in 
Japanese) 

Study on technology of fracture heat extraction from hot dry rock, 
19:18400 (IA;JP;in Japanese) 

Summary report on the 1992 Sunshine Project R and D.: Geother- 
mal energy, 19:18374 (I;JP;ln Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technology 
commercialization, 19:18907 (R;JP;In Japanese) 


New Mexico Environment Dept., Santa Fe, NM (United States) 
1991 Annual performance report for environmental oversight and 
monitoring at Department of Energy Facilities in New Mexico, 
19:19527 (R;US) 


Nordvestjysk Folkecenter for Vedvarende Energi, Hurup (Den- 
mark) 

Computerization in sustainable energy development: China- 
Denmark examples from research, design, monitoring and 
management, 19:18897 (R;DK) 

Rough drafts and pilot investigations for the construction of a hub 
for a household windmill, 19:18417 (R;DK;In Danish) 


Norges Landbrukshoegskole, Aas (Norway) 
Investigation of a sandy soil from southern Norway considering 
weathering and acidification processes, 19:19607 (R;NO;In Nor- 
wegian, English) 


Normandeau Associates, Inc., New Ellenton, SC (United States) 
L-Lake fish: L-Lake/Steel Creek Biological Monitoring Program, 
January 1986—December 1991, 19:18638 (R;US) 


Norsk Inst. for Skogforskning, Aas (Norway) 

Investigation of a sandy soil from southern Norway considering 
weathering and acidification processes, 19:19607 (R;NO;In Nor- 
wegian, English) 

North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center 

Catalytic fabric filtration for simultaneous NO, and particulate con- 
trol: Quarterly technical progress report, October 1-December 
31, 1998, 19:18452 (R;US) 

Development of fireside performance indices, Task 7.33, Develop- 
ment of methods to predict agglomeration and deposition in 
FBCS, Task 7.36, Enhanced air toxics control, Task 7.45, 
19:17827 (R;US) 

Northwestern Univ., Evanston, IL (United States) 

Dynamic structural effects and ultrafast biomolecular kinetics in 
photoinduced charge transfer reactions: Three year progress 
report, March 15, 1991—May 14, 1994, 19:19159 (R;US) 

Transformation plasticity in ductile solids: Annual progress report, 
June 1, 1993—May 31, 1994, 19:19034 (R;US) 

Northwestern Univ., Evanston, IL (United States). Dept. of Engi- 
neering Sciences and Applied Mathematics 

Effects of capillarity on microscopic flow in porous media: 
Progress report, June 1, 1993—May 31, 1994, 19:19583 (R;US) 

Northwestern Univ., Evanston, IL (United States). Dept. of Mate- 
rials Science and Engineering 

A gradient method for anomalous small-angle x-ray scattering, 
19:19286 (R;US) 

Nuclear Energy Agency, 75 - Paris (France) 

Proceedings of the CSNI specialists meeting on fuel-coolant inter- 
actions, 19:18798 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Evaluation of computer-based ultrasonic inservice inspection sys- 
tems, 19:18590 (R;US) 

Functional issues and environmental qualification of digital protec- 
tion systems of advanced light-water nuclear reactors, 19:18800 
(R;US) 

Operational experience and maintenance programs of Transamer- 
ica Delaval, Inc., diesel generators, 19:18588 (R;US) 

Short cracks in piping and piping wells: Volume 3, No. 2: Semian- 
nual report, October 1992—March 1993, 19:18589 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications 
Services 

Indexes to Nuclear Regulatory Commission issuances, July— 
September 1993: Volume 38, Index 1, 19:18567 (R;US) 

Indexes to Nuclear Regulatory Commission Issuances, July— 
December 1993: Volume 38, Index 2, 19:18568 (R;US) 

Nuclear Regulatory Commission issuances, December 1993: Vol- 
ume 38, No. 6, 19:18569 (R;US) 

Nuclear Regulatory Commission Issuance: Volume 39, No. 1, 
19:18570 (R;US) 

Nuclear Regulatory Commission Issuances: Volume 39, No. 2, 
19:18571 (R;US) 

Title list of documents made publicly available, March 1-31, 1994: 
Volume 16, No. 3, 19:18566 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Low-Level Waste Management and Decom- 
missioning 

Standard Review Plan for the review of a license application for a 
low-level radioactive waste disposal facility: Revision 3, 
19:18090 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Inspection and Licensee Pertor- 
mance 

Licensee contractor and vendor inspection status report: Volume 
18, No. 1, Quarterly report, January-March 1994, 19:18565 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 

States). Div. of Regulatory Applications 

Estimating pressurized water reactor decommissioning costs: A 
user’s manual for the PWR Cost Estimating Computer Program 
(CECP) software: Draft report for comment, 19:18515 (R;US) 
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Nuclear Regulatory Commission, Washington, DC (United States). Div. of 


Modeling approaches for concrete barriers used in low-level waste 
disposal, 19:18091 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 

States). Div. of Systems Research 

An international comparison of commercial nuclear power plant 
staffing regulations and practice, 1980-1990, 19:18577 (R;US) 

Calculations to estimate the margin to failure in the TMI-2 vessel, 
19:18517 (R;US) 

Proceedings of the CSNI specialists meeting on fuel-coolant inter- 
actions, 19:18798 (R;US) 

Proceedings of the Digital Systems Reliability and Nuclear Safety 
Workshop, 19:18799 (R;US) 

Summary of important results and SCDAP/RELAPS analysis for 
OECD LOFT experiment LP-FP-2, 19:18516 (R;US) 

Uncertainty analysis of suppression pool heating during an ATWS 
in a BWR-5 plant: An application of the CSAU methodology us- 
ing the BNL engineering plant analyzer, 19:18489 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation 

Safety Evaluation Report related to the operation of Watts Bar 

Nuclear Plant, Units 1 and 2 (Docket Numbers 50-390 and 50- 
391): Supplement Number 13, 19:18797 (R;US) 


Nuclear Regulatory Commission, Washington, 
States). Office of Nuclear Regulatory Research 

Twenty-First Water Reactor Safety Information Meeting: Volume 
3, Primary system integrity; Aging research, products and appli- 
cations; Structural and seismic engineering; Seismology and 
geology: Proceedings, 19:18488 (R;US) 

Nuclear Regulatory Commission, 
States). Office of the Controller 
Applying statistics, 19:20564 (R;US) 
Nuclear Waste Commission of Finnish Power Companies, 
Helsinki (Finland) 

An approach to quality classification of deep groundwaters in Swe- 
den and Finland, 19:19668 (R;Fl) 

Colloids or artefacts?: A TVO/SKB cooperation project in Olkilu- 
oto, Finland, 19:19649 (R;Fl) 

Decommissioning of the Loviisa power plant, 19:18519 (R;Fi;in 
Finnish) 

Diffusion in concrete, crushed rock and mixtures of crushed rock 
and bentonite, 19:18180 (R;Fl) 

FEFLOW 1.10: Solving of coupled equation for flow, heat transfer 
and solute transport, 19:20584 (R;Fl;In Finnish) 

Hydrology of the Haestholmen island, Loviisa: Summary of the 
measurements in 1980-1993, 19:19669 (R;Fl;In Finnish) 

Nuclear waste management programme 1994, 19:18089 (R;Fl;In 
Finnish) 

Safety analysis of disposal of decommissioning waste from the 
Olkiluoto nuclear power plant - PURKU-93, 19:18181 (R;Fl;In 
Finnish) 

Summary report of the decommissioning plan for the Olkiluoto 
power plant, 19:18495 (R;Fl;in Finnish) 


DC (United 


Washington, DC (United 


O 


Oak Hills High School, Cincinnati, OH (United States). Scientific 
and Technical Writing Class 

Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18221 (R;US) 

Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18017 (R;US;In Spanish) 

Oak Ridge Associated Universities, Inc., TN (United States) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 1: Radiological surrogates, 19:18030 (R;US) 

Trip report for oceanography forum in Japan and abstracts from 
workshop on global change held in Oakland, California: Foreign 
trip report, September 77-30, 1993, 19:19531 (R;US) 

Oak Ridge Inst. for Science and Education, TN (United States) 

Travel to Brazil to attend the Il International Symposium on the 


Radioactive Accident with Cesium-137: Foreign trip report, De- 
cember 6-14, 1993, 19:19841 (R;US) 
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Oak Ridge K-25 Site, TN (United States) 

Guideline for benchmarking thermal treatment systems for low- 
level mixed waste, 19:18031 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Exec- 
utive Summary, 19:18094 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: In- 
dexes, 19:18095 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part A, Decontamination and 
Decommissioning, 19:18096 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part C, Waste Management, 
19:18097 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part A, Decontamination 
and Decommissioning, 19:18098 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part C, Waste Management, 
19:18232 (R;US) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 1: Radiological surrogates, 19:18030 (R;US) 


Oak Ridge National Lab., TN (United States) 

A review of selected aspects of the effect of water vapor on fission 
gas release from uranium oxycarbide, 19:18521 (R;US) 

Active sites environmental monitoring Program - Program Plan: 
Revision 2, 19:18099 (R;US) 

Application-specific integrated circuit design for a typical pressur- 
ized water reactor pressure channel trip, 19:18497 (R;US) 

Atomic resolution characterization of a SrTiO3 grain boundary in 
the STEM, 19:19087 (R;US) 

Biaxial loading and shallow-flaw effects on crack-tip constraint and 
fracture-toughness, 19:19031 (R;US) 

Cadmium verification measurements of HFIR shroud assembly 
22, 19:19231 (R;US) 

Concrete containment aging study, 19:18585 (R;US) 

Description of the Weatherization Assistance Program in larger 
multifamily buildings for Program Year 1989, 19:18924 (R;US) 
Effect of thermal annealing on grain boundary chemistry of poly- 

crystalline TIBagCazCugQOy films, 19:19067 (R;US) 

Electric-utility DSM programs in a competitive market, 19:18890 
(R;US) 

Energy efficiency, market failures, 
19:18992 (R;US) 

Energy in synthetic fertilizers and pesticides: 
project report, 19:18303 (R;US) 

Environmental regulatory update table, 
19:18851 (R;US) 

Evaluation of passive alpha detectors for sen- 
sitive/inexpensive/ffast characterization of radiological 
contamination on surfaces and in soils, 19:19580 (R;US) 

Fabrication of full-scale fiber reinforced hot-gas filters by chemical 
vapor deposition: Final technical report, 19:17822 (R;US) 

Fate of polycyclic aromatic hydrocarbons in plant-soil systems: 
Plant responses to a chemical stress in the root zone, 19:19551 
(R;US) 

Final report on the Background Soil Characterization Project at the 
Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 3: 
Project Plan, 19:19589 (R;US) 

Final report on the Background Soil Characterization Project at the 
Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 1: Re- 
sults of Field Sampling Program, 19:19587 (R;US) 

Final report on the Background Soil Characterization Project at the 
Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 2: 
Data, 19:19588 (R;US) 

Flux-pinning related defects in YBa2Cu307_, thin films grown on 
miscut LaAlO, (001) substrates, 19:19066 (R;US) 

Functional issues and environmental qualification of digital protec- 
tion systems of advanced light-water nuclear reactors, 19:18800 
(R;US) 

Groundwater level monitoring sampling and analysis pian for envi- 
ronmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:18092 (R;US) 


and government policy, 
Revisited: Final 


March—April 1994, 





High-resolution imaging using Z-contrast Scanning Transmission 
Electron Microscopy: Foreign trip report, February 19-25, 1994, 
19:19496 (R;US) 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 9, 
19:17990 (R;US) 

Investigation of moisture-induced embrittlement of iron aluminides: 
Interim report, 19:19046 (R;US) 

Metal-carbon nanostructures, 19:19065 (R;US) 

Modernization of the graphics post-processors of the Hamburg 
German Climate Computer Center Carbon Cycle Codes, 
19:19921 (R;US) 

Multicriteria decision methodology for selecting technical alterna- 
tives in the Mixed Waste Integrated Program, 19:18029 (R;US) 

Netlib services and resources, 19:20567 (R;US) 

Nuclear criticality safety assessment of the proposed CFC re- 
placement coolants, 19:18235 (R;US) 

Nuclear medicine program progress report for quarter ending 
March 31, 1994, 19:19782 (R;US) 

Parallel Spectral Transform Shallow Water Model: A runtime- 
tunable parallel benchmark code, 19:20530 (R;US) 

Participation in meetings of the (IAEA) International Working Group 
(IWG) on Life Management of Nuclear Power Plants (LMNPP): 
Foreign trip report, February 5-12, 1994, 19:18592 (R;US) 

Participation in meetings on behalf of the international Network for 
Evaluating Steel Components and with nuclear industry re- 
searchers concerning fracture and constraint modeling issues in 
reactor pressure vessel steels: Foreign trip report, January 31— 
February 8, 1994, 19:18591 (R;US) 

Pertormance modeling of concrete/metal barriers used in low-level 
waste disposal, 19:18199 (R;US) 

PICL: Portable Instrumented Communication Library, 19:20540 
(CM;US) 

Polychlorinated biphenyls and their interaction with the environ- 
ment, 19:19610 (R;US) 

Probable observation in tunneling of two distinct gaps and T,’s in 
BizSrpCaCu2Og, 19:20294 (R;US) 

Process evaluation of the Regional Biomass Energy Program, 
19:18321 (R;US) 

Production and testing of the VITAMIN-B6 fine-group and the 
BUGLE-93 broad-group neutron/photon cross-section libraries 
derived from ENDF/B-V1 nuclear data, 19:18580 (R;US) 

Program management plan for development, demonstration, 
testing, and evaluation efforts associated with Oak Ridge Reser- 
vation’s Land Disposal Restrictions Federal Facility Compliance 
Agreement, 19:18100 (R;US) 

Properties and applications of powder-filled evacuated-panel su- 
perinsulations, 19:18911 (R;US) 

Reaction of uranium oxides with chlorine and carbon or carbon 
monoxide to prepare uranium chlorides, 19:17949 (R;US) 

Refrigeration and air-conditioning technology workshop, 19:18923 
(R;US) 

Results of the mobile gamma scanning activities in Wayne and 
Pequannock Townships, New Jersey, 19:18233 (R;US) 

Review of the activities of the Central American Rural Electrifica- 
tion Support project: Foreign trip report, January 17-30, 1994, 
19:18891 (R;US) 

Scientific Advisor of the US Delegation to the forty-third session of 
the United Nations Scientific Committee on the Effects of Atomic 
Radiation, held in Austria: Foreign trip report, March 4-12, 
1994, 19:19894 (R;US) 

Second report on the Oak Ridge K-25 Site Biological Monitoring 
and Abatement Program for Mitchell Branch, 19:19609 (R;US) 

SEECAL: Program to calculate age-dependent, 19:19895 (R;US) 

Selected translated abstracts of Russian-language climate-change 
publications: Il, Clouds: Issue 159, 19:19549 (R;US;In English, 
Russian) 

Semiannual meeting of the Committee for Technical and Economic 
Studies on Nuclear Energy Development and the Fuel Cycle: 
Foreign trip report, January 9-14, 1994, 19:18879 (R;US) 

Solubility measurement of uranium in uranium-contaminated soils, 
19:18234 (R;US) 

Steady-state thermal-hydraulic design analysis of the Advanced 
Neutron Source reactor, 19:18802 (R;US) 


Oak Ridge National Lab., TN (United States) 


Surface radiological investigations at two creek receiving runoff from 
White Wing Scrap Yard, Oak Ridge Reservation, Oak Ridge, Ten- 
nessee: Environmental Restoration Program, 19:18231 (R;US) 

The application of maximum entropy to Z-contrast imaging in a 
stem, 19:19115 (R;US) 

The JaparUS Actinides Program: Foreign trip report, February 
24—March 11, 1994, 19:20101 (R;US) 

The MBE growth and optical quality of BaTiO; and SrTiO, thin 
films on MgO, 19:19086 (R;US) 

Third report on the Oak Ridge National Laboratory Biological Mon- 
itoring and Abatement Program for White Oak Creek Watershed 
and the Clinch River, 19:19608 (R;US) 

To attend and present an invited talk on Identical Bands at Low 
Spins and Low Excitation Energies, Switzerland: Foreign trip re- 
port, September 19-25, 1993, 19:20100 (R;US) 

Toxicological benchmarks for screening potential contaminants of 
concern for effects on terrestrial plants: Environmental Restora- 
tion Program, 19:19598 (R;US) 

Toxicological benchmarks for screening potential contaminants of 
concern for effects on sediment-associated biota: Environmental 
Restoration Program ESD Publication 4107, 19:19599 (R;US) 

Toxicological benchmarks for wildlife: Environmental Restoration 
Program, 19:18225 (R;US) 

Travel to Argentina to conduct a series of discussions with mem- 
bers of the Reactor Chemistry Division and Corrosion Division 
and the University of Buenos Aires concerning those topics of 
research at ORNL: Foreign trip report, March 14—March 21, 
1994, 19:19153 (R;US) 

Travel to Austria to participate in the IAEA’s Seminar on Develop- 
ments in Radioactive Waste Transport: Foreign trip report, 
February 21-25, 1994, 19:18093 (R;US) 

Travel to France as Chief US Delegate at a meeting of Interna- 
tional Standards Organization ISO/TC-85, “Nuclear Technology”: 
Foreign trip report, March 17—March 26, 1994, 19:17945 (R;US) 

Travel to France for European Message Passing Interface Work- 
shop: Foreign trip report, January 16-19, 1994, 19:20565 (R;US) 

Travel to France to participate in the JEF Working Group Meetings 
and the JEF Scientific Coordination Group Meeting: Foreign trip 
report, November 29—December 17, 1993, 19:20456 (R;US) 

Travel to Germany and Italy for a discussion on the Inspection of 
Steel Containments and Liners Program: Foreign trip report, 
March 8-15, 1994, 19:18801 (R;US) 

Travel to Germany for discussions on ITER divertor physics de- 
sign and test program: Foreign trip report, February 19—March 
5, 1994, 19:20460 (R;US) 

Travel to Germany to participate in (ITER) Technical Meeting on 
Fueling and Pumping: Foreign trip report, January 18-February 
2, 1994, 19:20458 (R;US) 

Travel to Germany to participate in an overview of Global Analysis, 
Interpretation, and Modeling Task Force activities: Foreign trip 
report, March 14—19, 1994, 19:19550 (R;US) 

Travel to Switzerland to participate in the Annual Congress of the 
European Association of Nuclear Medicine: Foreign trip report, 
September 9—October 30, 1993, 19:19781 (R;US) 

Travel to the Netherlands for a meeting of the International Stan- 
dards Organization Technical Committee 204 on transport 
information and control systems: Foreign trio report, January 
22-29, 1994, 19:18959 (R;US) 

Travel to the Netherlands for the International Energy Agency's 
Heat Pump Centre Promotion Task Force meeting: Foreign trip 
report, January 28—February 5, 1994, 19:18925 (R;US) 

Uranium resources: Issues and facts, 19:18540 (R;US) 

US-JAPAN Workshop on Plasma Profile Control for High Power 
Performance Operation and Non-inductive Current Drive: For- 
eign trip report, January 30—February 4, 1994, 19:20457 (R;US) 

US-Japan Workshop on the Development of Millimeter- and 
Submillimeter-Wave Technology for Diagnostic Applications for 
Large Plasma Devices: Foreign trip report, March 10-16, 1994, 
19:20566 (R;US) 

Validation of multigroup neutron cross sections for the Advanced 
Neutron Source against the FOEHN critical experimental mea- 
surements, 19:18290 (R;US) 
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Oak Ridge National Lab., TN (United States) 


Validation procedures used in the Background Soil Characterization 
Project on the Oak Ridge Reservation, Oak Ridge, Tennessee: 
Environmental Restoration Program, 19:19597 (R;US) 

Verification of RELAP5 capabilities to simulate pressure wave 
propagation for instantaneous pipe breaks, 19:18640 (R;US) 

Visit Germany in order to participate in the International Ther- 
monuclear Experimental Reactor design activity: Foreign trip 
report, March 7-25, 1994, 19:20459 (R;US) 

Oak Ridge National Lab., TN (United States). HAZWRAP Sup- 
port Contractor Office 

An assessment and evaluation for recycle/reuse of contaminated 
process and metallurgical equipment at the DOE Rocky Flats 
Plant Site — Building 865: Final report, 19:18023 (R;US) 

Oak Ridge Y-12 Plant, TN (United States) 

Consolidation of zircaloy-4 end crops by induction melting, 
19:19056 (R;US) 

Experience with performance based training of nuclear criticality 
safety engineers, 19:19246 (R;US) 

Fabrication options for depleted uranium components in shielded 
containers, 19:19247 (R;US) 

Federal and state regulatory requirements for the D&D of the Alpha- 
4 Building, Y-12 Plant, Oak Ridge, Tennessee, 19:18179 (R;US) 

Testing of the Y-12 Plant Criticality Accident Alarm System detec- 
tors at the Sandia Pulsed Reactor Facility, 19:18811 (R;US) 

Y-12 development organization technical progress report period 
ending December 1, 1993: Part 3, Metal processing, 19:17964 
(R;US) 

Y-12 development organization technical progress report period 
ending February 1, 1994: Part 7, Lithium and uranium chemical 
processing, 19:17965 (R;US) 

OECD Nuclear Energy Agency, 75 - Paris (France) 

WIMS-D/4: Multigroup Reactor Lattice Cell Calculation, 19:20538 
(CM;GB) 

Ohio Coal Development Office, Columbus, OH (United States) 

Low temperature dry scrubbing reaction kinetics and mechanisms: 
Final report, September 1, 1992—November 30, 1993, 19:17857 
(R;US) 

Process configurations/modeling — Project 3.1: Final report, 
September 1, 1992—November 30, 1993, 19:17856 (R;US) 

Recovery and recycling of limestone in LEC flue gas desulfuriza- 
tion: Final report, third year, 19:17855 (R;US) 

Sorbent preparation/modification/additives: Final report, Septem- 
ber 1, 1992—-November 30, 1993, 19:17858 (R;US) 

Ohio State Univ., Columbus, OH (United States). Dept. of Horti- 
culture 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1993—March 31, 1994, 19:18309 (R;US) 

Ohio Univ., Athens, OH (United States). Dept. of Chemical Engl- 
neering 

Process configurations/modeling — Project 3.1: Final report, 
September 1, 1992—November 30, 1993, 19:17856 (R;US) 

Ohio Univ., Athens, OH (United States). Dept. of Physics and 
Astronomy 

Theory of photon and electron induced reactions: Progress report, 

July 1, 1993-June 30, 1994, 19:20115 (R;US) 
Oklahoma State Univ., Stillwater, OK (United States) 

Synthesis of 6-Methyl-9-propyldibenzothiophene-4-ol amended to 
9-isopropyl-6-methyldibenzothiophene-4-ol: Final technical re- 
port, July 25, 1991—January 25, 1993, 19:19133 (R;US) 

Oklahoma State Univ., Stillwater, OK (United States). School of 
Chemical Engineering 

Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, April 15, 1993-July 15, 1993, 
19:19136 (R;US) 

Equilibrium and volumetric data and model development for coal 
fluids: Final report, October 1, 1990-September 30, 1993, 
19:17787 (R;US) 

Oklahoma Univ., Norman, OK (United States) 

A study of the thermodynamic properties of surfactant mixtures: 
Mixed micelle formation and mixed surfactant adsorption, 
19:19129 (R;US) 

An equilibrium model for ligand-modified micellar-enhanced ultra- 
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Al AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AIDS VIRUS 

Human Retroviruses and AIDS: A compilation and analysis of 
nucleic acid and amino acid sequences: I-Il; IlL-V, 19:19787 
(R;US) 

AIR 

See also SURFACE AIR 

AIP: HTGR Core Air Ingress Analysis Code, 19:20554 (CM;US) 

AIP: HTGR Core Air ingress Analysis Code, 19:20555 (CM;US) 

Air pathway effects of nuclear materials production at the Han- 
ford Site, 1983 to 1992, 19:18188 (R;US) 

Detection of radon and thoron daughters using electrostatic col- 
lection, 19:19464 (RA;CZ) 

Dosimetry of external photon fields, 19:19540 (RA;CZ) 

Meteorological information, 19:19537 (R;US) 

Results of the mobile gamma scanning activities in Wayne and 
Pequannock Townships, New Jersey, 19:18233 (R;US) 

The use of the long-range alpha detector (LRAD) for alpha emis- 
sion surveys at active and inactive firing sites, 19:19605 (R;US) 

Tritium in Hanford sagebrush samples, 19:19538 (R;US) 

Use of an Open-path FTIR sensor to measure VOCs at the 
Hanford Site, 19:18253 (R;US) 

AIR CONDITIONERS 

Field evaluation of gas engine driven rooftop air-conditioning 
equipment at the Willow Grove (PA) Naval Air Station, 
19:18928 (R;US) 

Use of infra-red thermography for automotive climate control 
analysis, 19:19012 (R;US) 

AIR CONDITIONING 

Load calculation and system evaluation for electric vehicle cli- 
mate control, 19:19010 (R;US) 

Refrigeration and air-conditioning 
19:18923 (R;US) 

AIR FILTERS 

High efficiency fitter systems — General observations, 1992— 

1993: Status report, 19:18187 (R;US) 
AIR POLLUTION 

1991 measurement report. Air pollution monitoring in Schieswig- 
Holstein, 19:19541 (I;DE;In German) 

Analysis of mid-tropospheric carbon monoxide data using a 
three- dimensional Global atmospheric Chemistry numerical 
Model, 19:19558 (R;US) 

Measurements concerning the immission load in the Alpine re- 
gion with passive samplers: Interim report for the StMLU/EC 
project on comparative studies for the measurement of ozone 
and nitrogen dioxide, 19:19536 (R;DE;In German) 

Preliminary study of environmental contamination using radio- 
analytical methods, 19:19122 (RA;CZ) 

Short-tower og measurements in the Colorado Plateaus region, 
19:19555 (R;US) 

AIR POLLUTION ABATEMENT 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 13, October 1993—December 1993, 
19:18456 (R;US) 

The second report of the German Government to the German 
Bundestag about measures to protect the ozone layer, 
19:18847 (1;DE;In German) 

AIR POLLUTION CONTROL 

IGR NO,/SO, control technology: [Quarterly] report, July 1, 

1993-September 30, 1993, 19:18458 (R;US) 
AIR POLLUTION MONITORING 

Development and application of a quasi-continuously working 
system for measuring the immission of acid air pollutants like 
HCI, NOz and SO, using an absorber tube, 19:19543 
(R;DE;in German) 

Elements concentrations in Prague aerosol as measured by 
PIXE, 19:19123 (RA;CZ) 

Proceedings of the CTU seminar 94. Pt. C, 19:20496 (R;CZ) 

Semiconductor gas sensors for the monitoring of combustion 
emission, 19:19521 (RA;Fl) 

AIR QUALITY 
Minorities and substandard air quality, 19:18833 (R;US) 


technology workshop, 





AIR SAMPLERS 

The deposition of particulates in air sampling tubes, 19:19565 
(R;US) 

AIR TRANSPORT 

Estimation of the individual and collective doses received by 
workers and the public during the transport of radioactive ma- 
terials in france between 1981 and 1990, 19:19869 (IA;JP) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

See also HELICOPTERS 

Heat pipe radiation cooling (HPRC) for high-speed aircraft 
propulsion: Phase 2 (feasibility) final report, 19:19011 (R;US) 

AIRPORTS 

The effects of proton-beam quality on the production of gamma 
rays for nuclear resonance absorption in nitrogen, 19:19325 
(R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 

Testing of the Y-12 Plant Criticality Accident Alarm System de- 

tectors at the Sandia Pulsed Reactor Facility, 19:18811 (R;US) 
ALASKA 

Vent processes during the 1912 eruption at Novarupta, Katmai 
National Park, Alaska: Progress report, [November 15, 1991— 
November 14, 1992], 19:19914 (R;US) 

ALASKA RIVER 
See ALASKA 
ALCOHOL FUEL CELLS 

Research and Development of Proton-Exchange Membrane 
(PEM) Fuel Cell System for Transportation Applications: Ini- 
tial Conceptual Design Report, 19:19008 (R;US) 

ALCOHOL FUELS 

Heterogeneous catalytic process for alcohol fuels from syngas: 
Quarterly technical progress report No. 8, October-December 
1993, 19:19134 (R;US) 

ALCOHOLS 
See also ETHANOL 
METHANOL 
PENTANOLS 

A new association-model for binary VLE of alcohol/hydrocarbon 
and amine/hydrocarbon mixtures, 19:19151 (R;US) 

A new comprehensive reaction mechanism for combustion of 
hydrocarbon fuels, 19:19181 (R;US) 

The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report Number 9, 
October 1, 1993—December 31, 1993, 19:18337 (R;US) 

ALDEHYDES 

A new comprehensive reaction mechanism for combustion of 
hydrocarbon fuels, 19:19181 (R;US) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 

ALDEHYDO ACIDS 

See ALDEHYDES 

ALFVEN WAVES 

Alpha particle effect on global MHD modes, 19:20325 (IA;XA) 

Continuum damping of toroidal Alfven Eigenmodes, 19:20339 
(IA;XA) 

Destabilization of the toroidicity-induced shear Alfven Eigen- 
mode by alpha populations using fluid moment descriptions, 
19:20342 (IA;XA) 

Ellipticity and triangularity induced Alfven Eigenmodes: A new 
instability in burning plasmas, 19:20341 (IA;XA) 

Evolution of the alpha particle driven toroidicity induced Alfven 
mode, 19:20417 (R;US) 

Low frequency Alfven modes in TORTUS, 19:20353 (IA;AU) 

Map model for alpha particle containment with toroidal Alfven 
Eigenmode, 19:20343 (IA;XA) 

On the collisional damping of TAE modes by trapped electrons 
in tokamaks, 19:20344 (IA;XA) 


ALLOY-ZR98SN-4 


Self-consistent study of the alpha particle driven TAE mode, 
19:20418 (R;US) 
Slow Alfven wave excitation by fast wave resonant mode con- 
version and direct antenna coupling in the scrape-off layer of 
a fusion plasma, 19:20368 (IA;AU) 
The spectrum of discrete Alfven wave Eigenmodes, 19:20403 
(IA;AU) 
ALGEBRAIC FIELD THEORY 
Curiosities at c-effective = 1, 19:19950 (R;DE) 
Fusion rules in conformal field theory, 19:19985 (R;NL) 
Simple currents versus orbifokds with discrete torsion - a com- 
plete classification, 19:19984 (R;NL) 
The group of mappings and quantization of conformal fields, 
19:19957 (RA;DE) 
ALGORITHMS 
Computer vision algorithms in Sisal, 19:20523 (RA;US) 
Copy elimination for true multidimensional arrays in SISAL 2.0, 
19:20518 (RA;US) 
SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1, 1992—August 24, 1993, 19:19699 (R;US) 
Top-down thread generation for Sisal, 19:20515 (RA;US) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, October-December 1993, 19:17801 (R;US) 
Measurement of alkali vapors in PFBC exhaust: Final report, 
19:19494 (R;US) 
Synergistic capture mechanisms for alkali and sulfur species 
from combustion: Final report, 19:18451 (R;US) 
ALKALINE EARTH METAL COMPOUNDS 
See also BARIUM COMPOUNDS 
CALCIUM COMPOUNDS 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, October-December 1993, 19:17801 (R;US) 
ALKALINE ELECTROLYTE FUEL CELLS 
Theoretical and experimental study of air and hydrogen elec- 
trodes, 19:18909 (R;Fl) 
ALKANES 
See also BUTANE 
DECANE 
HEXADECANE 
METHANE 
PROPANE 
Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, April 15, 1993—July 15, 1993, 
19:19136 (R;US) 
Two-photon photoemission and the dynamics of electrons at in- 
terfaces, 19:19149 (R;US) 
ALKAZID PROCESS 
See DESULFURIZATION 
ALKENES 
See also 2-METHYLPROPENE 
ETHYLENE 
PROPYLENE 
Diosmacycloalkanes as models for the formation of hydrocar- 
bons from surface methylenes: Final report, 19:19128 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY 800 
See INCOLOY 800 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-HT-9 
Vanadium-lined HT9 cladding tubes, 19:18537 (R;US) 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-ZR98SN-4 
See also ZIRCALOY 4 
Crystallographic texture development of Zircaloy-4 alloy, 
19:19037 (1;BR;In Portuguese) 
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ALLOYS 


ALLOYS 
See also ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
IRON ALLOYS 
MANGANESE ALLOYS 
NIOBIUM ALLOYS 
TANTALUM ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 
Compatibility of ITER candidate structural materials with static 
gallium, 19:20428 (R;US) 
Corrosion study for a radioactive waste vitrification facility, 
19:18166 (R;US) 
ALMARAZ-1 REACTOR 
Ailmaraz probabilistic safety analysis application, 19:18512 
(RA;XA) 
ALMARAZ-2 REACTOR 
Almaraz probabilistic safety analysis application, 19:18512 
(RA;XA) 
ALPHA PARTICLES 
Alfven Waves 
Anomalous losses of alpha particles caused by toroidal Alfven 
Eigenmodes and approach to saturation, 19:20340 (IA;XA) 
Angular Momentum 
Neoclassical transport of toroidal angular momentum caused by 
alpha-particles in axisymmetric tokamak, 19:20321 (IA;XA) 
Charged-Particle Transport Theory 
Alpha particles confinement in presence of magnetic ripple and 
MHD perturbations, 19:20324 (IA;XA) 
Evolution of a particle distribution in burning tokamaks including 
energy dependent a transport effects, 19:20322 (IA;XA) 
Coupling 
Evolution of the alpha particle driven toroidicity induced Alfven 
mode, 19:20417 (R;US) 
Self-consistent study of the alpha particle driven TAE mode, 
19:20418 (R;US) 
Diffusion 
Alpha particles confinement in presence of magnetic ripple and 
MHD perturbations, 19:20324 (IA;XA) 
Anomalous losses of alpha particles caused by toroidal Alfven 
Eigenmodes and approach to saturation, 19:20340 (IA;XA) 
Dynamics 
Evolution of the alpha particle driven toroidicity induced Alfven 
mode, 19:20417 (R;US) 
Energy Deposition 
Evolution of a particle distribution in burning tokamaks including 
energy dependent a transport effects, 19:20322 (IA;XA) 
Energy Transfer 
Alpha particle heating during sawteeth in ITER-like reactor, 
19:20319 (IA;XA) 
Fast Magnetoacoustic Waves 
Nonlocal interaction of fast magnetosonic waves with alpha par- 
ticles in tokamaks, 19:20335 (IA;XA) 
Neoclassical Transport Theory 
Neoclassical transport of toroidal angular momentum caused by 
alpha-particles in axisymmetric tokamak, 19:20321 (IA;XA) 
Neutron Detection 
Direct and indirect a-particle information from neutron measure- 
ments, 19:20349 (IA;XA) 
Orbits 
Alpha - particle containment and spatial distribution of prompt 
losses in stellarators as a function of the aspect ratio, 
19:20346 (IA;XA) 
Particle Losses 
Alpha - particle containment and spatial distribution of prompt 
losses in stellarators as a function of the aspect ratio, 
19:20346 (IA;XA) 
Anomalous losses of alpha particles caused by toroidal Alfven 
Eigenmodes and approach to saturation, 19:20340 (IA;XA) 
Experimental investigation of toroidal Alfven Eigenmodes in 
TFTR, 19:20338 (IA;XA) 


Self-consistent study of the alpha particle driven TAE mode, 
19:20418 (R;US) 
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The effect of X-points on alpha particle orbits in tokamak config- 
urations, 19:20347 (IA;XA) 

Trapped ion poloidal Alfven wave + a-particle interaction, 
19:20334 (IA;XA) 

Plasma Confinement 

Degradation of alpha particle confinement by toroidal field ripple 

in non-circular tokamak reactors, 19:20323 (IA;XA) 
Plasma Simulation 

Experimental investigation of toroidal Alfven Eigenmodes in 
TFTR, 19:20338 (1A;XA) 

Simulation of fusion a-component in a tokamak with He® 
plasma and high power NBL, 19:20337 (IA;XA) 

Sawtooth Oscillations 

Alpha particle heating during sawteeth in ITER-like reactor, 

19:20319 (iA;XA) 
ALPHA REACTIONS 

Review of the activation data for fast charged particle induced 

reactions, 19:20156 (RA;XA) 
ALPHA-BEARING WASTES 

Active sites environmental monitoring Program - Program Plan: 
Revision 2, 19:18099 (R;US) 

Area 5 Site Characterization Project: Report of hydraulic prop- 
erty analysis through August 1993, 19:18032 (R;US) 

Discussion of the paper “the use of conditional simulation in nu- 
clear waste site performance assessment,” by Carol A. 
Gotway, 19:18111 (R;US) 

End effectors and attachments for buried waste excavation 
equipment, 19:18052 (R;US) 

Engineering scale electrostatic 
19:18054 (R;US) 

Generation of volatile organic compounds by alpha particle degra- 
dation of WIPP plastic and rubber material, 19:17995 (R;US) 

Retrieval/ex situ thermal treatment scoring interaction report, 
19:18051 (R;US) 

The Transuranic Waste Program's integration and planning ac- 
tivities and the contributions of the TRU _ partnership, 
19:18156 (R;US) 

Using performance assessment for radioactive waste disposal 
decision making — implementation of the methodology into the 
third performance assessment iteration of the Greater Con- 
finement Disposal site, 19:18122 (R;US) 

ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 
ALUMINATES 
Applied physical chemistry progress report, October 1991-— 
September 1992, 19:18754 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Exploratory study on H13 steel dies, 19:19054 (R;US) 

Hydrofluosilicic acid as a cap and can etchant, 19:18649 (R;US) 

Numerical simulation of dynamic fracture and failure in solids, 
19:19107 (R;US) 

ALUMINIUM 27 TARGET 

Breakup features in the 2”Al('*N,x) reaction at 116 MeV bom- 
barding energy, 19:20195 (IA;RU) 

Energetic particle emission in the '©O induced reaction on 2’ Al 
at E/A=19.4 MeV, 19:20199 (IA;RU) 

Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,ean=60 MeV/nucleon, 19:20218 (R;US) 

Statistical multifragmentation: Is the distinction between simul- 
taneous and sequential decay inessential?, 19:20219 (R;US) 

ALUMINIUM ALLOYS 

Diffusion bonding of superplastic aluminum alloys, 19:19053 
(R;US) 

High-temperature corrosion of iron aluminides, 19:19024 (R;US) 

Investigation of moisture-induced embrittlement of iron alu- 
minides: Interim report, 19:19046 (R;US) 

ALUMINIUM OXIDES 

Development of low dielectric constant alumina-based ceramics 

for microelectronic substrates, 19:19300 (R;US) 


enclosure demonstration, 





Effect of niobium interlayer on high-temperature sliding friction 
and wear of silver films on alumina, 19:19057 (R;US) 

High performance materials in coal conversion utilization: Tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:17899 (R;US) 

Use of ultra-fine powders in the sintering of high-pressure ce- 
ramics, 19:19071 (1;BR;In Portuguese) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 

Field test of the Rapid Transuranic Monitoring Laboratory, 
19:18053 (R;US) 

The United States Transuranium and Uranium Registries: Revi- 
sion 1, [Annual] report, October 1, 1990—April 1992, 19:19902 
(R;US) 

AMERICIUM 241 TARGET 

One-armed fission fragment time-of-flight spectrometer with fis- 

sile target near the reactor core, 19:19457 (RA;DE) 
AMERICIUM 242 

Resorance ionization spectroscopy on 241fAm fission isomers, 

19:20075 (IA;RU) 
AMERICIUM 242 TARGET 

Development of a technique for measuring cross sections of in- 
terest to accelerator transmutation of waste (ATW), 19:18085 
(R;US) 

One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 

AMES WET OXIDATION PROCESS 

See DESULFURIZATION 

AMINES 
See also PUTRESCINE 
SPERMIDINE 
SPERMINE 

A new association-model for binary VLE of alcohol/hydrocarbon 
and amine/hydrocarbon mixtures, 19:19151 (R;US) 

The transformation of organic amines by transition metal cluster 
compounds: Progress report, 1992-1993, 19:19127 (R;US) 

AMINO ACIDS 

Human Retroviruses and AIDS: A compilation and analysis of 
nucleic acid and amino acid sequences: Fl; II-F-V, 19:19787 
(R;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOGLYCIDES 

See AMINES 
AMISOL PROCESS 

See DESULFURIZATION 
AMMONIA 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1- 
December 31, 1993, 19:18452 (R;US) 

Tritiated ammonia formation, 19:19158 (R;US) 

AMOCO CBA PROCESS 
See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 
AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
POWER AMPLIFIERS 
Physics of vertically integrated waveguide photodetectors and 
amplifiers: Final report, 19:19490 (R;US) 
AMYL ALCOHOLS 
See PENTANOLS 
ANALOG-TO-DIGITAL CONVERTERS 

A ratio-to-digital converter (RDC) with time-resolution doubler 
for a position sensing system, 19:19466 (RA;JP) 

High accuracy ADC and DAC systems for accelerator control 
applications, 19:19373 (RA;JP) 


AQUIFERS 


ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANALYTIC FUNCTIONS 

Periodized wavelets, 19:20501 (R;US) 
ANIMALS 

See also WILD ANIMALS 

Investigation of exposure to Extremely Low Frequency (ELF) 
magnetic and electric fields: Ongoing animals studies, 
19:19910 (R;US) 

ANL 

Wetlands of Argonne National Laboratory-East DuPage County, 

Illinois, 19:19576 (R;US) 
ANNIHILATION 

Characteristics of CdTe detector for compact measuring system 
for positron annihilation +-y angular correlation, 19:19468 
(RA;JP) 

ANODES 

Consumable electrode phenomena in a welding arc plasma, 

19:20290 (IA;AU) 
ANTENNAS 

TSAR modeling of a TEM horn and surrounding structure, 

19:19944 (R;US) 
ANTIFERROMAGNETIC MATERIALS 

Magnetic ordering in delafossite-type rhombohedral antiferro- 
magnets, 19:20274 (RA;JP) 

Magnetic structure of Fe, ;,NbS2, 19:20276 (RA;JP) 

Neutron scattering experiments on antiferromagnetic ABX3 sys- 
tems: Study of the Haldane conjecture, 19:20270 (RA;JP) 

Neutron scattering studies of Fe/Cr multilayers, 19:20278 (RA;JP) 

Universality classes of magnetic phase transitions in the 
stacked triangular lattice antiferromagnets, CsMnBr3 and 
CsMnl3, 19:20275 (RA;JP) 

ANTINEOPLASTIC DRUGS 

Complications of anticancer chemotherapy, 19:19805 (R;US) 
ANTIPROTONIC ATOMS 

See HADRONIC ATOMS 
APARTMENT BUILDINGS 

Description and analysis of a passive solar heating configuration 
for multi-storey buildings, 19:18954 (RA;Fl) 

Description of the Weatherization Assistance Program in larger 
multifamily buildings for Program Year 1989, 19:18924 (R;US) 

Low-energy concepts in future housing, 19:18953 (RA;Fl) 

APPARATUS 
See EQUIPMENT 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 
See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Ecotoxicity literature review of selected Hanford Site contami- 
nants, 19:19618 (R;US) 

Third report on the Oak Ridge National Laboratory Biological 
Monitoring and Abatement Program for White Oak Creek Wa- 
tershed and the Clinch River, 19:19608 (R;US) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AQUEOUS SOLUTIONS 

EQ3/6 V7.2A: Geochemical Modeling of Aqueous Systems, 
19:20537 (CM;US) 

Travel to Argentina to conduct a series of discussions with 
members of the Reactor Chemistry Division and Corrosion Di- 
vision and the University of Buenos Aires concerning those 
topics of research at ORNL: Foreign trip report, March 14— 
March 21, 1994, 19:19153 (R;US) 

AQUIFERS 

Aquifer test pian for the 100-HR-3 Operable Unit, 19:19636 
(R;US) 

Detail of travel associated with methods of transmissivity field 
generation in the Culebra aquifer: Foreign trip report, January 
23—February 8, 1994, 19:18021 (R;US) 

Gunnison, Colorado, subpile study report, 19:18211 (R;US) 

Monitoring groundwater and river interaction along the Hanford 
reach of the Columbia River, 19:19619 (R;US) 
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AQUIFERS 


Percolation testing at the F- and H-Area Seepage Basins: Final 
report, 19:18171 (R;US) 
SSCL groundwater model, 19:19628 (R;US) 
The in situ permeable flow sensor: A device for measuring 
groundwater flow velocity, 19:19627 (R;US) 
Three-dimensional conceptual model for the Hanford Site uncon- 
fined aquifer system, FY 1993 status report, 19:19614 (R;US) 
ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARCTIC OCEAN 
Measurements of the summer surface heat budget of the 
Northeast Water Polynya: USCGC Polar Sea cruise, July 15— 
August 15, 1992, 19:19651 (R;US) 
ARGON IONS 
A Monte-Carlo model of differential argon ion-neutral cross- 
sections, 19:20386 (IA;AU) 
Time and spatial resolved optical emission in a helicon reactor, 
19:20389 (IA;AU) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE RESEARCH REACTOR 
See CP-5 REACTOR 
ARID LANDS 
Desert buildings - a parametric study on passive climatisation, 
19:18921 (R;SE) 
Surface-layer response over shrub-steppe canopy during 
springtime, 19:19560 (R;US) 
ARIZONA 
UMTRA project water sampling and analysis plan, Monument 
Valley, Arizona, 19:18216 (R;US) 
ARMS CONTROL 
Arms control and nonproliferation technologies: Second quarter 
1993, 19:18268 (R;US) 
Arms control and nonproliferation technologies: 
quarters 1993, 19:19016 (R;US) 
EMP from a chemical explosion originating in a tunnel, 
19:19020 (R;US) 
Input shaping for three-dimensional slew maneuvers of a preci- 
sion pointing flexible spacecraft, 19:19022 (R;US) 
NPE: Close-in stress and motion measurements, 19:19021 
(R;US) 
New possibilities for a secure and just world, 19:18872 (R;US) 
Predicting linear and nonlinear time series with applications in 
nuclear safeguards and nonproliferation, 19:19019 (R;US) 
The Los Alamos nuclear safeguards and nonproliferation tech- 
nology development program, 19:18272 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
[Mechanism of hydrogen incorporation in coal liquefaction]: 
Progress report, December 31, 1993, 19:19139 (R;US) 
ARRAY PROCESSORS 
Benchmarks 
Parallel Spectral Transform Shallow Water Model: A runtime- 
tunable parallel benchmark code, 19:20530 (R;US) 
Communications 
Overlapping communications and computations on NUMA ar- 
chitectures, 19:20516 (RA;US) 
Computer Architecture 
Overlapping communications and computations on NUMA ar- 
chitectures, 19:20516 (RA;US) 
Data-Flow Processing 
Implementation issues for IF2 on a static Data Flow Architec- 
ture, 19:20528 (RA;US) 
Systematic control of parallelism in array-based dataflow com- 
putation, 19:20529 (RA;US) 
Equipment interfaces 
A scalable high-performance I/O system, 19:20503 (R;US) 


Third/fourth 
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Executive Codes 

A virtual shared addressing system for distributed memory 

Sisal, 19:20526 (RA;US) 
Memory Management 

A virtual shared addressing system for distributed memory 

Sisal, 19:20526 (RA;US) 
Optimization 

A parallel implementation of nonnumeric search problems in 
SISAL, 19:20522 (RA;US) 

Compilation of Sisal for a high performance data driven vector 
processor, 19:20524 (RA;US) 

Copy elimination for true multidimensional arrays in SISAL 2.0, 
19:20518 (RA;US) 

Parallel Processing 

Increasing parallelism for an optimization that reduces copying 
in IF2 graphs, 19:20519 (RA;US) 

Sisal on distributed memory machines, 19:20525 (RA;US) 

Systematic control of parallelism in array-based dataflow com- 
putation, 19:20529 (RA;US) 

Programming Languages 

A parallel implementation of nonnumeric search problems in 
SISAL, 19:20522 (RA;US) 

Compiling technique based on dataflow analysis for functional 
programming language Valid, 19:20517 (RA;US) 

Copy elimination for true multidimensional arrays in SISAL 2.0, 
19:20518 (RA;US) 

FFT algorithms on a shared-memory multiprocessor, 19:20521 
(RA;US) 

Implementation issues for IF2 on a static Data Flow Architec- 
ture, 19:20528 (RA;US) 

Vector Processing 

Compilation of Sisal for a high performance data driven vector 

processor, 19:20524 (RA;US) 
ARSENIC COMPOUNDS 
Toxicological benchmarks for wildlife: Environmental Restora- 
tion Program, 19:18225 (R;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTERIES 
Arterial cross-section measurements from dual energy transve- 
nous coronary angiography images, 19:19435 (R;US) 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
ARTIFICIAL ORGANS 

Detection of “single-leg separated” heart valves using statistical 
pattern recognition with the nearest neighbor classifier: Revi- 
sion 1, 19:19785 (R;US) 

AS RECYCLING PROCESS 

See DESULFURIZATION 

ASHES 

See also FLY ASH 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 7, October 1990—December 1990, 
19:17745 (R;US) 

Development of fireside performance indices, Task 7.33, Devel- 
opment of methods to predict agglomeration and deposition in 
FBCS, Task 7.36, Enhanced air toxics control, Task 7.45, 
19:17827 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1993, 19:17844 (R;US) 

Radiative heat transfer in pulverized-coal-fired boilers: Develop- 
ment of the absorptive/reflective character of initial ash 
deposits, 19:17842 (R;US) 

Sintering of ash during combustion and gasification, 19:17757 
(RA;Fl) 

Sintering tendency of different fuel ashes in combustion and 
gasification conditions, 19:17843 (R;Fl) 

Slagging of ash in staged combustion of pulverized coal, 
19:17875 (RA;Fl) 

ASPHALTENES 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, 20 December 
1993-20 March 1994, 19:17805 (R;US) 





ASTATINE ADDITIONS 

See ALLOYS 
ASTRONOMY 

Sloan digitai sky survey, 19:19934 (R;US) 
ASTROPHYSICS 

Travel to Aosta Valley, Italy for meeting on particle physics, and 
CERN to discuss ES&H issues: Foreign trip report, March 6— 
17, 1993, 19:19318 (R;US) 

ATGAS PROCESS 
See COAL GASIFICATION 
ATMOSPHERIC CIRCULATION 

The sulfate-CCN-cloud albedo effect: 
19:19547 (R:SE) 

ATMOSPHERIC EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 

ATMOSPHERIC PRECIPITATIONS 

See also RAIN 

SNOW 
Hydrometeor erosion flight tests, 19:19235 (R;US) 
ATOM-MOLECULE COLLISIONS 

State-to-state dynamics of molecular energy transfer: Annual 
performance report, April 1, 1993—March 31, 1994, 19:20232 
(R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 
ATTITUDES OF THE PUBLIC 

See PUBLIC OPINION 
ATWS 

RAMONA-4B development for SBWR safety studies, 19:18771 
(R;US) 

Uncertainty analysis of suppression pool heating during an ATWS 
in a BWR-5 pliant: An application of the CSAU methodology 
using the BNL engineering plant analyzer, 19:18489 (R;US) 

AUSTENITIC STEELS 

Transformation plasticity in ductile solids: Annual progress re- 

port, June 1, 1993—May 31, 1994, 19:19034 (R;US) 
AUTOMATION 
Licensing practices for programmable automation systems, 
19:18572 (R;Fl;In Finnish) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 

Energy conservation in transportation by modal change, 
19:18956 (R;JP;In Japanese) 

Use of infra-red thermography for automotive climate control 
analysis, 19:19012 (R;US) 

AUTOMOTIVE INDUSTRY 
Minimizing waste in automotive spray washers using ozone and 
electrolysis, 19:18982 (RA;US) 
AUTORADIOGRAPHS 
See IMAGES 
AUXINS 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1993—March 31, 1994, 19:18309 (R;US) 

AVG PROCESS 
See COAL GASIFICATION 
AXIONS 
The ng at LEP and TRISTAN, 19:20056 (R;US) 


a sensitivity study, 


B 


B CODES 
DOE-2, BDL summary: Version 2.1E, 19:18918 (R;US) 
B MESONS 
CP violation and strong phases from penguins in B+—VV de- 
cays, 19:20032 (R;DE) 
On right-handed b-decay dominance, 19:19981 (RA;JP) 
The Isgur-Wise function for a potential model in the bilocal field 
approach, 19:20017 (RA;DE) 
BACILLUS 
Microbial reduction of SOz and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 
BACKFILLING 
Diffusion in concrete, crushed rock and mixtures of crushed rock 
and bentonite, 19:18180 (R;Fl) 
BACTERIA 
See also BACILLUS 
CLOSTRIDIUM 
ESCHERICHIA COLI 
KLEBSIELLA 
MYCOBACTERIUM 
New microorganisms and processes for MEOR: Quarterly report 
ending September 30, 1992, 19:17913 (R;US) 
BACTERIAL DISEASES 
Modification of the course of infection by intravenous nitrogen 
laser irradiation of blood, 19:19871 (RA;CZ) 
BALL BEARINGS 
Laser-ultrasound characterization of spherical objects: G.L. re- 
port No. 5097, 19:19288 (R;US) 
BALLISTIC MISSILE DEFENSE 
Toward a defense-dominated world, 19:19517 (R;US) 
BALLOONING INSTABILITY 
A numerical calculation method for the kinetic ballooning mode 
eigen-equation with three components, 19:20305 (R;CN;In 
Chinese) 
Excitation of magnetohydrodynamic modes by energetic trapped 
ions in reactive and dissipative systems, 19:20327 (IA;XA) 
Trapped alpha-particles stabilizing effect on low-frequency MHD 
ballooning modes in ITER plasmas with flat q(w) profile, 
19:20326 (IA;XA) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Alpha and '*C emission energies of ''*Ba, 19:20109 (IA;RU) 
Cluster decay, 19:20108 (IA;RU) 
BARIUM COMPOUNDS 
See also BARIUM OXIDES 
Neutron diffraction analysis of BaCuO> at 7 K, 19:20239 (RA;CZ) 
The MBE growth and optical quality of BaTiOs and SrTiOg thin 
films on MgO, 19:19086 (R;US) 
BARIUM OXIDES 
Superconducting TiCazBa2Cu3O, thick films: Final report, 
19:19058 (R;US) 
BARK 
Emissions of organic chloro-compounds 
19:19519 (RA;Fl) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BATAAN PHILIPPINE POWER PLANT 
See PNPP-1 REACTOR 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Conceptual Site Treatment Plan Laboratory for Energy-Related 
Health Research Environmental Restoration Project, 
19:18108 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 
See RADIOISOTOPE BATTERIES 
BAYS 
Dungeness crab and razor clam surveys at sites near Grays 
Harbor, Washington, and at Willapa Bay bar entrance, 
September 1993, 19:19662 (R;US) 


in combustion, 
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BAYS 


Ecological evaluation of proposed dredged material from 
Winyah Bay, South Carolina, 19:19613 (R;US) 
BCR PROCESS 
See COAL GASIFICATION 
BEAM DYNAMICS 

Symplectic tracking using point magnets and a reference orbit 
made of circular arcs and straight lines, 19:19329 (R;US) 

Symplectic tracking using point magnets in the presence of a 
longitudinal magnetic field, 19:19330 (R;US) 

BEAM INJECTION 

Impedance and instability threshold estimates in the main injec- 
tor |, 19:19332 (R;US) 

Injection timing system for PLS, 19:19421 (RA;JP) 

BEAM MONITORING 

Fast automatic system for measurements of beam parameters 
of the MMF linac, 19:19375 (RA;JP) 

Non-destructive fast data taking system of beam profile and mo- 
mentum spread in KEK-PS, 19:19377 (RA;JP) 

BEAM MONITORS 

Beam position monitor multiplexer controller upgrade at the 
LAMPF proton storage ring, 19:19423 (RA;JP) 

Preservation of beam loss induced quenches, beam lifetime and 
beam loss measurements with the HERA-p beam-loss- 
monitor system, 19:19443 (R;DE) 

Proceedings of the meeting on beam monitors for Cyclotrons 
and related facilities, 19:19354 (R;JP;in Japanese, English) 

The KEK PS fast beam loss monitor system, 19:19376 (RA;JP) 

BEAM TRANSPORT 
GLAD: a generic lattice debugger, 19:19324 (RA;JP) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-PLASMA SYSTEMS 
Stimulated scattering of a slow electromagnetic wave excited by 
the relativistic electron beam., 19:20415 (R;UA) 
BEAMS 
See also ION BEAMS 
POLARIZED BEAMS 
Beam energy absolute measurement using K-edge absorption 
spectrometers, 19:19331 (R;US) 
BEAUTY MESONS 
Beauty physics in lattice gauge theory, 19:20039 (R;DE) 
BENTONITE 

Diffusion in concrete, crushed rock and mixtures of crushed rock 
and bentonite, 19:18180 (R;Fl) 

Structural analysis of closure cap barriers: A pre-test study for 
the Bentonite Mat Demonstration Project: Revision 1, 
19:19110 (R;US) 

BENZENE 

Computer simulations of benzene in faujasite-type zeolites, 
19:19147 (R:US) 

Direct aromatization of methane: Quarterly technical progress 
report Number 5, 1 October 1993-31 December 1993, 
19:17941 (R;US) 

On the role of delocalization in benzene: Theoretical and exper- 
imental investigation of the effects of strained ring fusion, 
19:19148 (R;US) 

Sampling and analyses report for December 1992 semiannual 
postburn sampling at the RMI UCG Site, Hanna, Wyoming, 
19:17772 (R;US) 

BENZOIC ACID 

Energetics and kinetics of anaerobic aromatic and fatty acid 
degradation: Progress report, November 1992—November 
1993, 19:18308 (R;US) 

BENZOPYRENE 
[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: Final report, 19:19905 (R;US) 
BERKELIUM ADDITIONS 
See ALLOYS 
BERYLLIUM 

Anharmonic thermal vibrations of be metal found in the MEM 

nuclear density map, 19:20283 (RA;JP) 


Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Results from the Argonne, Los Alamos, JAERI collaboration, 
19:20145 (RA;XA) 

BERYLLIUM MODERATORS 

See BERYLLIUM 

BESSY STORAGE RING 

Annual report 1992 of the Berliner Elektronenspeicherring- 
Gesellschaft fuer Synchrotronstrahlung (BESSY), 19:19416 
(1;DE;in German) 

BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 

BIMETALS 

Photodissociation and spectroscopy of gas phase bimetallic 

clusters: Progress report for 1990-1991, 19:19032 (R;US) 
BINARY MIXTURES 

A classical model for closed-loop diagrams of binary liquid mix- 
tures, 19:19152 (R;US) 

A new association-model for binary VLE of alcohol/hydrocarbon 
and amine/hydrocarbon mixtures, 19:19151 (R;US) 

BINARY-FLUID SYSTEMS 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant/development of 
a 10MW-class plant), 19:18388 (IA;JP;in Japanese) 

BIOADSORBENTS 
Using fungi and bacteria to extract pollutants from solid wastes, 
19:18978 (RA;US) 

BIOCENOSES 

See ECOSYSTEMS 
BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOLOGICAL MATERIALS 

A low temperature scanning force microscope for biological 
samples, 19:19125 (R;US) 

BIOLOGICAL RADIATION EFFECTS 

See also RADIATION INJURIES 

Radiation effects blamed on Chernobyl, 19:19847 (IA;DE;In 
German) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOMASS 

Biomass and morphology of Pinus ponderosa exposed to long- 
term elevated atmospheric CO. concentrations, 19:19789 
(RA;US) 

Effects of elevated atmospheric CO, concentrations and water 
stress on field-grown maize: Biomass production and water- 
use efficiency, 19:19792 (RA;US) 

Energy analysis of biofuels from winter wheat, rape seed and 
salix, 19:18893 (R;SE;In Swedish) 

Energy analysis of reed canary grass for solid fuel and ley for 
biogas, 19:18894 (R;SE) 

Estimates of US biomass energy consumption 1992, 19:18319 
(R;US) 

IEA Bioenergy. Annual report 1993, 19:18865 (R;SE) 

Integrated gasification combined cycle and steam injection gas 
turbine powered by biomass joint-venture evaluation, 
19:18320 (R;US) 

Process evaluation of the Regional Biomass Energy Program, 
19:18321 (R;US) 

Structural and compositional transformations of biomass chars 
during combustion, 19:18318 (R;US) 

The American farm: Harnessing the sun to fuel the world, 
19:18302 (R;US) 

Water use and water-use efficiency of ponderosa pine exposed 
to long-term elevated atmospheric CO, concentrations, 
19:19796 (RA;US) 

BIOMIMETIC PROCESSES 

Dynamic structural effects and ultrafast biomolecular kinetics in 

photoinduced charge transfer reactions: Three year progress 


report, March 15, 1991—May 14, 1994, 19:19159 (R;US) 
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Intramolecular energy transfer reactions in polymetallic com- 
plexes.: Progress report, 1991-1992, 19:19130 (R;US) 

[Resonance Raman spectroscopy of metalloporphyrins and 
photoreaction centers]: Final report, 19:19160 (R;US) 

BIOREACTORS 

Biological determinants of photobioreactor design: Second 
quarterly report, December 1, 1993-February 28, 1994, 
19:18355 (R;US) 

Development of Biological Coal Gasification (MicGAS Process): 
Topical report, July 1991—February 1993, 19:17773 (R;US) 

High pressure synthesis gas conversion: Final report, 19:18336 
(R;US) 

BIOTECHNOLOGY 

Overview of patent protection in the context of other intellectual 

property protection, 19:18884 (RA;US) 
BIRDS 

1993 study of long-billed curlews on the Yakima Training Cen- 
ter, 19:19622 (R;US) 

Sage grouse on the Yakima Training Center: A summary of 
studies conducted during 1991 and 1992, 19:19621 (R;US) 

Vegetation survey of knapweed on the Yakima Training Center - 
1992, 19:19620 (R;US) 

BISMUTH 209 REACTIONS 
Flow effects in Bi + Pb collisions at 1 GeV/u, 19:20134 (R;DE) 
BISMUTH 209 TARGET 

Cross section measurements of ®He-induced fission of bismuth, 
19:20191 (IA;RU) 

Subthreshold antiproton and K~ production in heavy ion colli- 
sions, 19:20142 (R;DE) 

BITUMINOUS COAL 

Floatabilities of treated coal in water at room temperature: An- 
nual topical report, September 1992—August 1993, 19:17748 
(R;US) 

Liquid chromatographic analysis of coal surface properties: Quar- 
terly progress report, January—March 1994, 19:17747 (R;US) 

Novel microorganism for selective separation of coal from ash 
and pyrite: Second quarterly technical progress report, 1 De- 
cember 1993-28 February 1994, 19:17818 (R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Final technical report, September 1, 1992—December 
31, 1993, 19:17812 (R;US) 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
October-December 1993, 19:17836 (R;US) 

BLACK LIQUORS 
See SPENT LIQUORS 
BLADDER 

Absorbed dose intercomparison in Sweden. Radiation treatment 
units and absorbed dose specification in an anatomical phan- 
tom, 19:19853 (RA;XA) 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
On modeling and estimation of the blast furnace stack, 
19:18960 (R;Fl) 
BLASTS 
See EXPLOSIONS 
BLENDERS 
See MIXERS 
BLOOD FLOW 

Development of skin surface radiation detector system to moni- 
tor radioactivity in arterial blood with positron emission 
tomography, 19:19778 (RA;JP) 

BNL 

Brookhaven highlights: Report on research, October 1, 1992— 

September 30, 1993, 19:19315 (R;US) 
BODY BURDEN 

Post-Chernoby! wholebody measurements, 19:19846 (IA;DE;In 

German) 
BOILERS 

See also FLUIDIZED BED BOILERS 

The coal quality expert: A focus on slagging and fouling, 
19:17884 (RA;US) 


BREAKWATERS 


BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLOMETERS 
Neutron transmutation doped natural and isotopically engi- 
neered germanium thermistors, 19:19486 (R;US) 
BOM-ERDA PROCESS 
See DESULFURIZATION 
BONDING 

Diffusion bonding of superplastic aluminum alloys, 19:19053 

(R;US) 
BONE MARROW 

Evaluation of the contribution of three-phase scintigraphy of the 
skeleton to the diagnosis of diffuse tumorous disease of a 
bone (or bone marrow), 19:19745 (IA;CZ;in Slovak) 

Proliferation ability of central immunological organ cells treated 
with low doses by different radiators, 19:19839 (R;CN;In Chi- 
nese) 

BONE MARROW CELLS 

Regulated expression of the MRP8 and MRP14 genes during 
terminal differentiation of human promyelocytic leukemic HL- 
60 cells, 19:19674 (R;US) 

BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 

Draft Environmental Impact Statement: BPA/Puget Power North- 
west Washington Transmission Project, 19:18813 (R;US) 

Environmental assessment and finding of no significant impact: 
Hungry Horse—Columbia Falls line rebuild and relocation 
project, 19:18817 (R;US) 

Inspection of surveillance activities and administrative leave pol- 
icy at Bonneville Power Administration, Portland, Oregon, 
19:20487 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 19:18404 (IA;JP) 

Study on geothermal well drilling technology, 19:18398 (IA;JP;In 
Japanese) 

BORON 10 

Nuclear structure of '°B studied with (e,e’), (2,7’) and (-+y,7) re- 

actions, 19:20066 (R;US) 
BORON IONS 

A Monte Carlo model of boron diffusion in an argon plasma, 

19:20289 (IA;AU) 
BORON OXIDES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Final report, October 1, 1991—August 27, 
1993, 19:17912 (R;US) 

BOROSILICATE GLASS 

Constraints on the affinity term for modeling long-term glass dis- 
solution rates, 19:18135 (R;US) 

Disposition of actinides released from high-level waste glass, 
19:17997 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN GAS 
Quasi-particle description of a strongly interacting pion gas, 
19:20003 (R;DE) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS 
Effects of plasma biasing on plasma edge parameters, 
19:20380 (IA;AU) 
Models in micrometeorology, 19:18418 (R;DK) 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BREAKWATERS 

See DAMS 
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BREASTS 


BREASTS 
See MAMMARY GLANDS 


BREEDING BLANKETS 
A simplified method to estimate beryllium burn up in breec‘er 
blankets of a fusion reactor and its impact on a tritium breed- 
ing, 19:20453 (R;JP) 
Tritium transport and release from lithium ceramic breeder ma- 
terials, 19:20429 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BROMAMINES 
See AMINES 


BRONCHOGENIC CARCINOMA 
See CARCINOMAS 


BROOKHAVEN AGS 
AGS experiments — 1991, 1992, 1993: Tenth edition, 19:20064 
(R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 


BROOKHAVEN RHIC 
Draft of the PHENIX Management Plan, 19:19343 (R;US) 


BUBBLE CHAMBERS 
A freon-filled, holographic bubble chamber as a high energy 
photon burst spectrometer, 19:20427 (R;US) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 


BUILDING (MANUFACTURING) 
See FABRICATION 


BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Environmentally oriented materials technology, 19:18945 (RA;Fl) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GOVERNMENT BUILDINGS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 

A system approach to energy-efficient buikdings, 19:18941 
(RA;Fl) 

An assessment and evaluation for recycle/reuse of contami- 
nated process and metallurgical equipment at the DOE Rocky 
Flats Plant Site — Building 865: Final report, 19:18023 (R;US) 

Architectural design for local conditions, 19:18938 (RA;FIl) 

Conduction of heat through slabs and wails: A differential- 
difference approach for design, energy analysis and building 
automation applications, 19:18935 (R;Fl) 

DOE-2 sample run book: Version 2.1E, 19:18917 (R;US) 

DOE-2 supplement: Version 2.1E, 19:18919 (R;US) 

Energy and environmental aspects in building construction: 
Joint seminar of the LVIS-2000 and ETRR research pro- 
grammes, 19:18933 (R;Fl;in Finnish, English) 

Environmentally oriented materials technology, 19:18945 (RA;Fl) 

Future buildings innovative low-energy concepts, 19:18936 (R;Fl) 

Hanford surplus facilities programs facilities listings and descrip- 
tions: Revision 1, 19:18164 (R;US) 

Highly insulated windows using evacuated monolithic silica 
aerogels, 19:18948 (RA;Fl) 

Improving the thermal insulation of windows, 19:18932 (R;Fl) 

Need for multiple criteria decision techniques for evaluating low- 
energy concepts, 19:18937 (RA;FIl) 

Object-oriented energy economic and HVAC design software, 
19:18931 (R;Fl) 

BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BULGARIA 

Activities of the radiation physicists in Bulgaria, 19:19866 (RA;XA) 
BUNKER OILS 

See RESIDUAL FUELS 
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BURNERS 
Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 14, January 1, 1994— 
March 31, 1994, 19:18455 (R;US) 
Premixed burner studies of NO, formation and control, 
19:18446 (R;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUTANE 
Superacid catalysis of light hydrocarbon conversion: Second 
quarterly report, November 25, 1993—February 26, 1994, 
19:19141 (R;US) 
The influence of carbon granule sizes on butane breakthrough 
curves, 19:19230 (R;US) 
BWR TYPE REACTORS 
See also LAGUNA VERDE-1 REACTOR 
LAGUNA VERDE-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
Aging management guideline for commercial nuclear power 
plants-stationary batteries: Final report, 19:18492 (R;US) 
Guidelines for seismic qualification by experience in ALWRs, 
19:18768 (R;US) 
IPE data base structure and insights, 19:18563 (R;US) 
Implications of an HRA framework for quantifying human acts of 
commission and dependency: Development of a methodol- 
ogy for conducting an integrated HRA/PRA, 19:18770 (R;US) 
Large-scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:18806 (R;US) 
Natural circulation and stability limits in advanced plants: The 
Galilean law, 19:18767 (R;US) 
PCCS model development for SBWR using the CONTAIN code, 
19:18490 (R;US) 
PSA applications on a Swedish BWR with the aid of risk spec- 
trum, 19:18487 (RA;XA) 
Proceedings of the CSNI specialists meeting on fuel-coolant in- 
teractions, 19:18798 (R;US) 
RAMONA-4B development for SBWR safety studies, 19:18771 
(R;US) 
Uncertainty analysis of suppression pool heating during an ATWS 
in a BWR-5 plant: An application of the CSAU methodology 
using the BNL engineering plant analyzer, 19:18489 (R;US) 


Cc 


C-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
C4 SPECIES 

Effects of elevated atmospheric CO, concentrations and water 
stress on field-grown maize: Gas exchange and water poten- 
tial, 19:19793 (RA;US) 

The carbon economy of a maize crop exposed to elevated CO, 
concentrations and water stress determined from elemental 
analyses, 19:19670 (RA;US) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 

Cadmium verification measurements of HFIR shroud assembly 
22, 19:19231 (R;US) 

Determination of heavy metal species at high temperatures, 
19:19520 (RA;Fl) 

Radiotracer method in the study of environmental speciation 
and migration of contaminants, 19:18291 (RA;CZ) 

CADMIUM ISOTOPES 

To attend and present an invited talk on Identical Bands at Low 
Spins and Low Excitation Energies, Switzerland: Foreign trip 
report, September 19-25, 1993, 19:20100 (R;US) 

CALCIUM 
Individual and combined effects of chloride, sulfate, and magne- 


sium ions on hydrated Portland-cement paste, 19:19156 
(R;US) 





Nuclear isovector spin responses from (p,n) reactions at 494 
MeV, 19:20214 (R;US) 
CALCIUM 40 TARGET 
Low energy heavy ion interactions and exchange effects, 
19:20201 (IA;RU) 
CALCIUM 44 TARGET 
Low energy heavy ion interactions and exchange effects, 
19:20201 (IA;RU) 
CALCIUM 48 TARGET 
Low energy heavy ion interactions and exchange effects, 
19:20201 (IA;RU) 
CALCIUM COMPOUNDS 
See also CALCIUM OXIDES 
CALCIUM SILICATES 
Hydrothermal reactions of fly ash: [Quarterly] report, January 1, 
1994—March 31, 1994, 19:17849 (R;:US) 
CALCIUM OXIDES 
Superconducting TiCazBazCu3O, thick films: 
19:19058 (R;US) 
CALCIUM SILICATES 
[Investigation of the structure and phase relations of C-S-H 
gels], 19:19068 (R;US) 
CALCULATORS 
Interactive calculator for use with multi-dimensional netCDF 
files, 19:20570 (R;US) 
CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALIFORNIA 
Implementation plan for operating alternatives for the Naval 
Computer and Telecommunications Station cogeneration fa- 
cility at Naval Air Station North Island, San Diego, California, 
19:18976 (R;US) 
CALIFORNIUM 249 
One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 
CALIFORNIUM 250 
Investigation of neutron emission at fission of excited compound 
nuclei with Z>92, 19:20170 (IA;RU) 
CALIFORNIUM 250 TARGET 
Measurement and analysis of the neutron-induced fission cross 
sections of 247Cm, 25°Cr and 25*Es, 19:20216 (R;US) 
CALIFORNIUM 252 
Cold fission studies using a double-ionization chamber, 
19:19451 (RA;DE) 
Emission of high energy +-rays in spontaneous fission, 
19:20181 (IA;RU) 
Multi-fold correlations between 252Cf (sf) fragments and fission 
neutrons/+-rays, 19:20132 (RA;DE) 
Multi-parameter spectroscopy of fission fragments and related 
emission products, 19:20127 (RA;DE) 
Neutron multiplicity measurements in correlation with mass and 
energy of fission fragments, 19:20131 (RA;DE) 
One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 
Study of “5*Cf spontaneous fission +-rays with a 20 Ge detector 
ball at HHIRF, 19:20179 (IA;RU) 
The excitation and decay of GDR’s in spontaneous fission of 
252-Cf, 19:20180 (IA;RU) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
CALORIMETERS 
A prototype presampler for the uranium-scintillator calorimeter 
in ZEUS, 19:19473 (R;NL) 
Hadronic calibration of the H1 LAr calorimeter using software 
weighting techniques, 19:19472 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMAC SYSTEM 
Driving Serial CAMAC systems from VME crates, 19:19374 
(RA;JP) 
CANADA 


An update on used fuel management in Canada, 19:18065 
(RA;XA) 


Final report, 


CARBON DIOXIDE 
Biodegradation 


CANADIAN AECB 

Regulation: Visible and vigorous, 19:18564 (IA;CA) 

Regulatory document R-104, Regulatory objectives, require- 
ments and guidelines for the disposal of radioactive wastes - 
long-term aspects, 19:18278 (I;CA) 

Regulatory document R-72, Geological considerations in siting 
a repository for underground disposal of high-level radioactive 
waste, 19:18279 (1;CA) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also CERNAVODA-1 REACTOR 
POINT LEPREAU-1 REACTOR 

Advanced fuel cycles for CANDU reactors, 19:18533 (IA;CA) 

CANDU 300: The next generation, 19:18534 (IA;CA) 

CANDU 3: Ready to build, 19:18528 (IA;CA) 

Fuel channel performance, 19:18531 (IA;CA) 

Ontario Hydro's expectations for the CANDU reactor, 19:18530 
(IA;CA) 

Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society, 19:18527 (l;CA;In English, French) 

Proceedings of the Canadian Nuclear Association 28. annual 
conference held in Winnipeg, Manitoba, June 12-15, 1988, 
19:20490 (1;CA) 

CANINES 
See DOGS 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPILLARY FLOW 
Effects of capillarity on microscopic flow in porous media: 
Progress report, June 1, 1993—May 31, 1994, 19:19583 (R;US) 
CARBIDES 
See also SILICON CARBIDES 
Metal-carbon nanostructures, 19:19065 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
FULLERENES 
GRAPHITE 

Compilation of diamond-like carbon properties for barriers and 
hard coatings, 19:19109 (R;US) 

Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Nuclear isovector spin responses from (p,n) reactions at 494 
MeV, 19:20214 (R;US) 

CARBON 12 REACTIONS 

Elastic scattering of exotic nuclei on proton and nuclear targets 
within the frameworks of various theoretical approaches, 
19:20190 (IA;RU) 

CARBON 13 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, October 1, 1993—December 31, 
1993, 19:17832 (R;US) 

CARBON 13 REACTIONS 
Exchange effects in heavy ion collisions, 19:20200 (IA;RU) 
CARBON 13 TARGET 
Exchange effects in heavy ion collisions, 19:20200 (IA;RU) 
CARBON COMPOUNDS 
See also CARBIDES 
CARBON SULFIDES 

Nuclear criticality safety assessment of the proposed CFC re- 
placement coolants, 19:18235 (R;US) 

Structure-phase state of thick amorphous and microcrystalline 
chromium-carbon films deposited by ion-plasma sputtering., 
19:19101 (R;UA) 

CARBON DIOXIDE 
Biodegradation 

Biological determinants of photobioreactor design: 1st Quarterly 
report, September 1, 1993—November 30, 1993, 19:19533 
(R;US) 
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CARBON DIOXIDE 
Biological Effects 


Biological Effects 

Biomass and morphology of Pinus ponderosa exposed to long- 
term elevated atmospheric CO, concentrations, 19:19789 
(RA;US) 

Chlorophyll and carotenoid concentrations in two varieties of Pi- 
nus ponderosa seedlings subjected to long-term elevated 
carbon dioxide, 19:19790 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Biomass production and water- 
use efficiency, 19:19792 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Gas exchange and water poten- 
tial, 19:19793 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Morphology and phenology, 
19:19788 (RA;US) 

Examining the use of an existing western coniferous forest 
growth and succession model in elevated CO2 scenarios, 
19:19808 (RA;US) 

Growth and physiological responses of Pinus ponderosa to 
long-term elevated CO2 concentrations, 19:19795 (RA;US) 
Nutrient status response of Pinus ponderosa seelings exposed 
to long-term elevated atmospheric CO, concentrations, 

19:19797 (RA;US) 

Open-top chamber environments and foliage temperatures of 
ponderosa pine saplings and seedlings exposed to long-term 
elevated CO2, 19:19794 (RA;US) 

The carbon economy of a maize crop exposed to elevated CO, 
concentrations and water stress determined from elemental 
analyses, 19:19670 (RA;US) 

Water use and water-use efficiency of ponderosa pine exposed 
to long-term elevated atmospheric CO. concentrations, 
19:19796 (RA;US) 


Catalysis 
Production of elemental sulfur from H2S and CO. derived from 
a coal desulfurization process: Quarterly technical process 
report, December 1, 1993—March 31, 1994, 19:17826 (R;US) 


Chronic Exposure 

Biomass and morphology of Pinus ponderosa exposed to long- 
term elevated atmospheric CO, concentrations, 19:19789 
(RA;US) 

Chlorophyll and carotenoid concentrations in two varieties of Pi- 
nus ponderosa seedlings subjected to long-term elevated 
carbon dioxide, 19:19790 (RA;US) 

Examining the use of an existing western coniferous forest 
growth and succession model in elevated CO2 scenarios, 
19:19808 (RA;US) 

Growth and physiological responses of Pinus ponderosa to 
long-term elevated CO. concentrations, 19:19795 (RA;US) 

Nutrient status response of Pinus ponderosa seelings exposed 
to long-term elevated atmospheric CO, concentrations, 
19:19797 (RA;US) 

Water use and water-use efficiency of ponderosa pine exposed 
to long-term elevated atmospheric CO, concentrations, 
19:19796 (RA;US) 

Control 

Rapid setting of portland cement by greenhouse carbon dioxide 

capture, 19:18961 (R;US) 
Ecological Concentration 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

Equations Of State 

Equations of state valid continuously from zero to extreme pres- 

sures with H2O and COz2 as examples, 19:19150 (R;US) 
Labelling 

Target design considerations for high specific activity [''C]Oo, 

19:19163 (R;US) 
Pollution Sources 
Physiological ecology of SRS Carolina bay phytoplankton com- 


munities: Effects of nutrient changes and CO 2 sources: 
Renewal year two report, 19:19654 (R;US) 
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Separation Processes 

Membrane processes for removal of hydrogen sulfide from natu- 

ral gas, 19:17938 (R;US) 
Solvent Properties 
Selective chelation and extraction of lanthanides and actinides 
with supercritical fluids, 19:18224 (R;US) 
CARBON DIOXIDE ACCEPTOR PROCESS 
See COAL GASIFICATION 
CARBON MONOXIDE 

A new comprehensive reaction mechanism for combustion of 
hydrocarbon fuels, 19:19181 (R;US) 

Analysis of mid-tropospheric carbon monoxide data using a 
three- dimensional Global atmospheric Chemistry numerical 
Model, 19:19558 (R;US) 

CARBON STEELS 

Basic tests on 48Y-Cylinder for integrity evaluation, 19:19215 
(IA;JP) 

Corrosion considerations for life management of Hanford high- 
level waste tanks, 19:18144 (R;US) 

Estimates of durability of TMI-2 core debris canisters and cask 
liners, 19:19047 (R;US) 

Hanford high-level waste evaporator/crystallizer corrosion eval- 
uation, 19:18145 (R;US) 

CARBON SULFIDES 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

CARBON TETRACHLORIDE 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

Comparative efficiency of microbial systems for destroying car- 
bon tetrachloride contamination in Hanford groundwater, 
19:19623 (R;US) 

Use of an Open-path FTIR sensor to measure VOCs at the 
Hanford Site, 19:18253 (R;US) 

CARBOXYLIC ACID ESTERS 

identification of subsurface microorganisms at Yucca Mountain: 
Third quarterly report, January 1, 1994—March 31, 1994, 
19:18184 (R;US) 

CARCINOGENESIS 

Carcinogenicity and antitumor activity of metal ions, 19:19885 

(RA;JP;in Japanese) 
CARCINOMAS 

Acquisition of patient data, anatomical data, 19:19713 (RA;XA) 

The impact of quality assurance on the optimization of tumour 
control probability, 19:19703 (RA;XA) 

What accuracy is needed in dosimetry, 19:19850 (RA;XA) 

Which parameters of the dose distribution are best related to the 
radiation response of tumours and normal tissues?, 19:19702 
(RA;XA) 

CARDIOVASCULAR AGENTS 

Role of thyroid hormones and adenopituitary in compensatory 
reactions at blood circulation insufficiency, 19:19801 
(IA;UA;In Ukrainian) 

CARDIOVASCULAR DISEASES 
Diagnostic significance of radiation methods in thyroid diseases 
investigation, 19:19756 (IA;UA;In Ukrainian) 
CARL STILL PROCESS 
See DESULFURIZATION 
CAROTENOIDS 

Chlorophyll and carotenoid concentrations in two varieties of Pi- 
nus ponderosa seedlings subjected to long-term elevated 
carbon dioxide, 19:19790 (RA;US) 

Picosecond laser induced electric field modulation of carotenoid 
absorption bands, 19:18351 (R;US) 

CASKS 
See also SPENT FUEL CASKS 
Alpha-Bearing Wastes 

Dynamic fracture toughness and evaluation of fracture in a fer- 
ritic nodular cast iron for casks, 19:19039 (IA;JP) 

Elevated temperature tensile properties of borated 304 stainless 
steel: Effect of boride dispersion on strength and ductility, 
19:19040 (IA;JP) 





Depleted Uranium 
Incentives for the use of depleted uranium alloys as transport 
cask containment structure, 19:19210 (IA;JP) 
Design 
A revision of the cask designers guide for the ‘90s, 19:19208 
(IA;JP) 
Fbr Type Reactors 
Shielding test of a model for FBR irradiation fuel transport cask, 
19:19201 (IA;JP) 
High-Level Radioactive Wastes 
Demonstration test for transporting vitrified high-level radioac- 
tive wastes: 0.3-m free-drop test, 19:19228 (IA;JP) 
Experimental and analytical study for demonstration program on 
shielding of casks for high-level wastes, 19:19202 (IA;JP) 
impact Strength 
A method for comparing impacts with real targets to impacts 
onto the IAEA unyielding target, 19:19217 (IA;JP) 
impact Tests 
9 m side drop test of scale model, 19:19226 (IA;JP) 
Demonstration test for transporting vitrified high-level radioac- 
tive wastes: 0.3-m free-drop test, 19:19228 (IA;JP) 
GA-4/GA-9 honeycomb impact limiter tests, 19:19220 (IA;JP) 
Multi-wall cask advantages with quarter-scale model drop test 
results for the NAC-STC Storable Transport Cask, 19:19227 
(IA;JP) 
Leak Testing 
Evaluation method of gas leakage from casks, 19:19198 (IA;JP) 
Mechanical Properties 
Status of the Beneficial Uses Shipping System cask (BUSS), 
19:17989 (R;US) 
Multi-Parameter Analysis 
Status of the Beneficial Uses Shipping System cask (BUSS), 
19:17989 (R;US) 
Radioactive Materials 
A method for comparing impacts with real targets to impacts 
onto the IAEA unyielding target, 19:19217 (IA;JP) 
Evaluation method of gas leakage from casks, 19:19198 (IA;JP) 
Radioactive Waste Storage 
Development of transport and long-term storage casks for spent 
fuel with high enrichment and high burn up, 19:19190 (IA;JP) 
Rail Transport 
Comparison of elastic and inelastic analyses, 19:19209 (IA;JP) 
Rings 
Comparison of elastic and inelastic analyses, 19:19209 (IA;JP) 
Safety 
Developments in shielding and criticality assessment for cask 
design, 19:19200 (IA;JP) 
Shielding 
Experimental and analytical study for demonstration program on 
shielding of casks for high-level wastes, 19:19202 (IA;JP) 
Shielding test of a model for FBR irradiation fuel transport cask, 
19:19201 (IA;JP) 
Source Terms 
STACE: source term analyses for containment evaluations of 
transport casks, 19:19196 (IA;JP) 
Spent Fuels 
9 m side drop test of scale model, 19:19226 (IA;JP) 
Development of transport and long-term storage casks for spent 
fuel with high enrichment and high bum up, 19:19190 (IA;JP) 
Developments in shielding and criticality assessment for cask 
design, 19:19200 (IA;JP) 
GA-4/GA-9 honeycomb impact limiter tests, 19:19220 (IA;JP) 
The use of burnup credit for spent fuel cask design, 19:19187 
(IA;JP) 
Thermal testing of solid neutron shielding materials, 19:19098 
(IA;JP) 
Thermal Testing 
Study on thermal testing of RY-| type transport cask for spent 
fuels, 19:19182 (R;CN;In Chinese) 
Waste Transportation 
Multti-wall cask advantages with quarter-scale model drop test 
results for the NAC-STC Storable Transport Cask, 19:19227 
(IA;JP) 


CATALYSTS 
Diftusion 


STACE: source term analyses for containment evaluations of 
transport casks, 19:19196 (IA;JP) 
CAST IRON 
Dynamic fracture toughness and evaluation of fracture in a fer- 
ritic nodular cast iron for casks, 19:19039 (IA;JP) 
Is ductile cast iron ductile at -40degC ?, 19:19038 (IA; JP) 
CASTE (INSECTS) 
See OCCUPATIONS 
CASTING MOLDS 
Advances in rapid prototyping, 19:19050 (R;US) 
CAT SCANNING 
Pseudo-3-dimensional (3D) imaging of cold nodes, 19:19742 
(IA;CZ;iIn Czech) 
CAT-OX PROCESS 
See DESULFURIZATION 


CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 

CATACARB PROCESS 
See DESULFURIZATION 


CATACLYSMIC VARIABLE STARS 
See ERUPTIVE VARIABLE STARS 
CATALYSIS 

Superacid catalysis of light hydrocarbon conversion: Second 
quarterly report, November 25, 1993—February 26, 1994, 
19:19141 (R;US) 

CATALYSTS 

See also ELECTROCATALYSTS 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, April 1, 1993—June 30, 1993, 
19:18334 (R;US) 

Superacid catalysis of light hydrocarbon conversion: Second 
quarterly report, November 25, 1993—February 26, 1994, 
19:19141 (R;US) 

Bioconversion 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, October 1993—December 1993, 
19:17807 (R;US) 

Chemical Preparation 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 13, October 1, 1992— 
December 31, 1992, 19:17780 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch cat- 
alyst: Technical progress report No. 11, April 1, 1992—June 
30, 1992, 19:17778 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 12, July 1, 1992— 
September 30, 1992, 19:17779 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 10, January 1, 1992— 
March 31, 1992, 19:17777 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Final 
technical report: Project 6464, 19:17776 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 8, July-September 1993, 19:18457 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, September 1993- 
November 1993, 19:17803 (R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 January 1994-31 
March 1994, 19:17854 (R;US) 

Chemical Radiation Effects 

Radiation influencing of catalytic activity and reactivity of two- 

component mixed oxides, 19:19162 (RA;CZ) 
Comparative Evaluations 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993-December 31, 
1993, 19:18340 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report, Apri+-June 1993, 19:17800 (R;US) 

Diffusion 

Hindered diffusion of coal liquids: Quarterly report No. 5, 

September 18, 1993—December 17, 1993, 19:17813 (R;US) 
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CATALYSTS 
Materials Recovery 


Materials Recovery 

Microbiological recovery of metals from spent coal liquefaction 
catalysts: Quarterly status report, January-March 1993, 
19:17850 (R;US) 

Materials Testing 

Fundamental and exploratory studies of catalytic steam gasifi- 
cation of carbonaceous materials: Final report, fiscal years 
1985-1994, 19:17821 (R;US) 

Performance Testing 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 13, October 1, 1992— 
December 31, 1992, 19:17780 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 14, January 1, 1993— 
March 31, 1993, 19:18332 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 12, July 1, 1992- 
September 30, 1992, 19:17779 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch cat- 
alyst: Technical progress report No. 11, April 1, 1992—June 
30, 1992, 19:17778 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 10, January 1, 1992— 
March 31, 1992, 19:17777 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Final 
technical report: Project 6464, 19:17776 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 8, July-September 1993, 19:18457 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, September 1993-— 
November 1993, 19:17803 (R;US) 

lron hydrous titanium oxide catalysts for the dehydrogenation of 
ethylbenzene to styrene, 19:19155 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 11, March 26, 1993—June 26, 
1993, 19:17783 (R;US) 

Permeability 


Configurational diffusion of asphaltenes in fresh and aged cata- 


lyst extrudates: Quarterly progress report, 20 December 
1993-20 March 1994, 19:17805 (R;US) 
Pore Structure 
Configurational diffusion of asphaltenes in fresh and aged cata- 


lyst extrudates: Quarterly progress report, 20 December 
1993-20 March 1994, 19:17805 (R;US) 


Production 
The relationship between hydroxyl groups on oxide surfaces 
and the properties of supported metals: Progress report, June 
1, 1992-January 31, 1994, 19:19033 (R;US) 
Promoters 
Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 7, Apri+June 1993, 19:19137 
(R;US) 
Regeneration 
Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, June 20, 
1993—September 20, 1993, 19:17804 (R;US) 
Research Programs 
Design of a high activity and selectivity alcohol catalyst: 


Eleventh quarterly report, February 7, 1993-May 7, 1993, 
19:19135 (R;US) 


Metal cluster alloys and oxides: Elucidating structural and elec- 
tronic effects in governing the reactivity and catalytic role of 
matter in finite dimensions: Progress report, December 2, 
1992—December 10, 1993, 19:19131 (R;US) 

Surtace Area 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, June 20, 
1993—September 20, 1993, 19:17804 (R;US) 

CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZA7ION 

CAVITY RESONATORS 
See aiso SUPERCONDUCTING CAVITY RESONATORS 
ANT tuner retrofit for LEB cavity, 19:19404 (R;US) 
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CBA PROCESS 

See DESULFURIZATION 
ccD 

See CHARGE-COUPLED DEVICES 
CEBAF ACCELERATOR 

Beam energy absolute measurement using K-edge absorption 
spectrometers, 19:19331 (R;US) 

CELL DIFFERENTIATION 

Regulated expression of the MRP8 and MRP14 genes during 
terminai differentiation of human promyelocytic leukemic HL- 
60 cells, 19:19674 (R;US) 

Regulated expression of the MRP8 and MRP14 genes in human 
promyelocytic leukemic HL-60 cell treated with the 
differentiation-inducing agents mycophenolic acid and 1a,25- 
Dihydroxyvitamin D3, 19:19675 (R;US) 

CELL PROLIFERATION 
Increased IMP dehydrogenase gene expression in solid tumor 
tissues and tumor cell lines, 19:19673 (R;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULASE 

The study of redox-active inorganic substituents of cellulase en- 
zymes: Quarterly report, 25 August-25 November 1993, 
19:18310 (R;US) 

CELLULASES 
See CELLULASE 
CELLULOSE 

A method and apparatus for making continuous-reinforced ther- 
moplastic/cellulose composites from recycled materials, 
19:18996 (RA;US) 

CEMENTS 

See also PORTLAND CEMENT 

Durability of concrete materials in high-magnesium brine, 
19:19079 (R;US) 

Study on immobilization of high level waste with alkali-activated 
slag cement, 19:18007 (R;CN;In Chinese) 

CENTRAL REGION 

See USA 

CERAMIC MELTERS 

Program plan: DWPF/HLWDP stirred Melter Program Plan, 

19:18172 (R;US) 
CERAMICS 

Classification of Japanese Granitic rocks and clays by K, Ca, 
Rb, Sr and its application to archaeology, 19:19604 (RA;JP) 

Fracture mechanical treatment of bridging stresses in ceramics, 
19:19073 (R;DE) 

Laser-ultrasound characterization of spherical objects: G.L. re- 
port No. 5097, 19:19288 (R;US) 

Phosphate bonded ceramics as candidate final-waste-form ma- 
terials, 19:18002 (R;US) 

CERCLA 
See US SUPERFUND 
CERIUM ARSENIDES 

Crystal field splitting in CeAs and CeP under high pressure, 

19:20257 (RA;JP) 
CERIUM PHOSPHIDES 
Crystal field splitting in CeAs and CeP under high pressure, 
19:20257 (RA;JP) 

CERN 

CERN Heavy-lon Facility design report, 19:19345 (R;XC) 
CERN AG SYNCHROTRON 

See CERN PS SYNCHROTRON 
CERN Ii SYNCHROTRON 

See CERN SPS SYNCHROTRON 
CERN ISOLDE 

See ISOTOPE SEPARATORS 
CERN LEAR 

The replacement of touch-terminal consoles of the CERN an- 
tiproton accumulator complex (AAC) by office PC's as well as 
X-windows based workstations, 19:19387 (RA;JP) 





CERN PS SYNCHROTRON 

General man-machine interface used in accelerators controls: 
Some applications in CERN-PS control systems rejuvenation, 
19:19386 (RA;JP) 

Replacing PS controls front end minicomputers by VME based 
32-bit processors, 19:19371 (RA;JP) 

Workstations as consoles for the CERN-PS compiex, setting-up 
the environment, 19:19385 (RA;JP) 

CERN SPS SYNCHROTRON 

An open software system based on X Windows for process con- 
trol and equipment monitoring, 19:19391 (RA;JP) 

Time and load measuring in the SPS/LEP Control System, 
19:19363 (RA;JP) 

CERNAVODA-1 REACTOR 

The living PSA concept for the Cernavoda NPP, 19:18524 

(RA;XA) 
CESIUM 

Field test of the Rapid Transuranic Monitoring Laboratory, 

19:18053 (R;US) 
CESIUM 134 

Environmental radioactivity in the North Atlantic region including 
the Faroe Islands and Greenland. 1990 and 1991, 19:19625 
(R;DK) 

Model for transfer of cesium and strontium to domestic animal 
products as a consequence of accidental deposition on 
ground, 19:19807 (R;Fl:in Finnish) 

Proliferation ability of central immunological organ cells treated 
with low doses by different radiators, 19:19839 (R;CN;In Chi- 
nese) 

CESIUM 137 

Environmental radioactivity in the North Atlantic region including 
the Faroe Islands and Greenland. 1990 and 1991, 19:19625 
(R;DK) 

In-situ -y spectrometry of the Chernobyl fallout using soil-sample 
independent corrections for surface roughness and migration: 
Results from measurement campaigns in high contamination 
areas in Sweden, Russia and Ukraine, 19:19629 (R;SE) 

Material accumulation in shallow sea. 2: Radionuclides in the 
Seto Inland Sea, 19:19659 (RA;JP;In Japanese) 

Model for transfer of cesium and strontium to domestic animal 
products as a consequence of accidental deposition on 
ground, 19:19807 (R;Fl;in Finnish) 

Study on movement, accumulation and distribution of '9’Cs in 
rice and soils, 19:19579 (R;CN;In Chinese) 

CFC 

See CHLOROFLUOROCARBONS 
CHALKS 

See LIMESTONE 
CHARGE-COUPLED DEVICES 

Final report: Optical design of 1.15:1 relay lens NAO=0.245, 
19:19491 (R;US) 

Visually guided control systems: A new generation of system 
analysis and design, 19:18963 (R;US) 

CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
TRITONS 

Relationship between cross section measurements and under- 
standing radiation induced damage to biomolecules, 
19:19897 (R;US) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 

Alpha particles in fusion research: A collection of papers pre- 
sented at the IAEA technical committee meeting, 19:20312 
(1;XA) 

Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Effect of stochastic damping resonance wave packet on ener- 
getic alpha particle transport, 19:20302 (R;CN;In Chinese) 

CHARGED-PARTICLE TRANSPORT THEORY 

Alpha physics issues in ITER and BPX, 19:20313 (IA;XA) 
CHARGING (REACTOR) 

See REACTOR FUELING 


CHEMICAL REACTIONS 


CHARS 


Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 1 October 1993-31 December 
1993, 19:17835 (R;US) 

Combustion of a single, large, porous, non-spherical char parti- 
cle in a high velocity fluidized bed - nonisothermal case, 
19:17876 (RA;Fl) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October—December 1993, 19:17771 (R;US) 

Evolution of char chemistry, crystallinity, and ultrafine structure 
during pulverized-coal combustion, 19:17901 (R;US) 

Fundamental and exploratory studies of catalytic steam gasifi- 
cation of carbonaceous materials: Final report, fiscal years 
1985-1994, 19:17821 (R;US) 

Optical diagnostic techniques for fluidized bed combustion and 
gasification, 19:17878 (RA;Fl) 

Rate inhibition of steam gasification by adsorbed hydrogen: 
Technical progress report, December 1, 1993—February 28, 
1994, 19:17817 (R;US) 

Reactivity and fragmentation of low grade solid fuels in fluidized 
bed gasification, 19:17755 (RA;Fl) 

Structural and compositional transformations of biomass chars 
during combustion, 19:18318 (R;US) 

CHEMICAL ANALYSIS 

See also NUCLEAR REACTION ANALYSIS 

Articles including thin film monolayers and multilayers, 19:19154 
(PA;US) 

Program module ‘analytical flowing diagram editor‘ for chemical 
analysis instructions, 19:20562 (R;DE;In German) 

Validation procedures used in the Background Soil Characteri- 
zation Project on the Oak Ridge Reservation, Oak Ridge, 
Tennessee: Environmental Restoration Program, 19:19597 
(R;US) 

CHEMICAL EFFLUENTS 
A note on the behavior of stack gases, 19:19600 (R;US) 
CHEMICAL EXPLOSIONS 

Arms control and nonproliferation technologies: The non- 
proliferation experiment: First quarter 1994, 19:19018 (R;US) 

EMP from a chemical explosion originating in a_ tunnel, 
19:19020 (R;US) 

Mixing in explosions, 19:19509 (R;US) 

CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
TATB 

Composting of soils/sediments and sludges containing toxic or- 
ganics including high energy explosives: Final report, 
19:19582 (R;US) 

Nuclear data needs and sensitivities for illicit substance detec- 
tion using fast-neutron transmission spectroscopy, 19:20238 
(R;US) 

The effects of proton-beam quality on the production of gamma 
rays for nuclear resonance absorption in nitrogen, 19:19325 
(R;US) 

The ignition temperature of solid explosives with the boundary 
temperature increasing at a constant rate: Revision 1, 
19:19508 (R;US) 

The thermochemistry and reaction mechanisms in the decom- 
position of energetic materials, 19:19507 (R;US) 

CHEMICAL HEAT PIPES 

See HEAT PIPES 


CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Kinetics studies following state-selective laser excitation: Final 
progress report, March 15, 1984—July 15, 1993, 19:20231 
(R;US) 
CHEMICAL REACTIONS 
See also CORROSION 
DECOMPOSITION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
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CHEMICAL REACTIONS 


OXIDATION 
PHOTOCHEMICAL REACTIONS 
AIP: HTGR Core Air Ingress Analysis Code, 19:20554 (CM;US) 
AIP: HTGR Core Air Ingress Analysis Code, 19:20555 (CM;US) 
CHEMICAL REACTORS 

Methane coupling by membrane reactor: Quarterly technical 
progress report, September 25, 1993—December 24, 1993, 
19:18339 (R;US) 

Optimization of reactor configuration in coal liquefaction: Ninth 
quarterly report, 1 October 1993-31 December 1993, 
19:17796 (R;US) 

Short contact time direct coal liquefaction using a novel batch 
reactor: Progress report, September 27, 1993—December 31, 
1993, 19:17815 (R;US) 

CHEMICAL VAPOR DEPOSITION 

Heterogeneous reaction mechanisms and kinetics relevant to 

the CVD of semiconductor materials, 19:19105 (R;US) 
CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Environmental surveillance master 
19:18189 (R:US) 

F-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18194 (R;US) 

Groundwater level monitoring sampling and analysis plan for en- 
vironmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:18092 (R;US) 

H-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18195 (R;US) 

Material properties data and volume estimate of silt loam soil at 
the NRDWL Reserve, McGee Ranch, 19:19635 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: Second quarter 1993, 
19:19641 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHEMISTRY 
See also GEOCHEMISTRY 
PHOTOCHEMISTRY 

Chemistry and Materials Science Weapons-Supporting Re- 
search and Laboratory-Directed Research and Development: 
Second half progress report, FY 1993, 19:19111 (R;US) 

CHERENKOV COUNTERS 

Experimental particle physics at the University of Pittsburgh: 
Progress report, 1 November 1993-31 October 1994, 
19:20043 (R;US) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

A summation of results on radiation exposure and radiation 
risks, 19:19848 (IA;DE;in German) 

Condition of anti-oxidant protection in persons which took part in 
mitigation of Chernobyl accident consequences, 19:19877 
(IA;UA;In Ukrainian) 

Dynamics of tireopathy increasing at 'mitigators’ of the Cher- 
nobyl accident consequences who like in Kharkov district, 
19:19763 (IA;UA;In Ukrainian) 

EU-CIS joint study project 2: Conceptual framework of interven- 
tion level setting, 19:19626 (R;DK) 

External radiation exposure of the German Federal Republic’s 
population, 19:19844 (IA;DE;In German) 

In-situ -y spectrometry of the Chernobyl fallout using soil-sample 
independent corrections for surface roughness and migration: 
Results from measurement campaigns in high contamination 
areas in Sweden, Russia and Ukraine, 19:19629 (R;SE) 

Information support of the process of elimination of the Cher- 
nobyl accident effects, 19:18780 (IA;DE) 

Internal radiation exposure observed in the German Federal Re- 
public after the Chernobyl accident, 19:19845 (IA;DE;In 
German) 


Post-Chernobyl wholebody measurements, 19:19846 (IA;DE;In 
German) 


sampling schedule, 


Radiation effects blamed on Chernobyl, 19:19847 (IA;DE;In 
German) 
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Secretion of thyroid hormones in Chernobyl! accident mitigators 
suffering from jaundice, 19:19762 (IA;UA;In Ukrainian) 

The consequences of Chernobyl! for Germany and the former 
Soviet Union, 19:19843 (1;DE;In German) 

The situation in the former Soviet Union and relief projects 
planned by the German Federal Republic, 19:18781 (IA;DE;In 
German) 

CHEVRON COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

CHILDREN 

Determination of iodine excretion from the body with urine, 
19:19873 (IA;UA;in Ukrainian) 

Situation with thyroid and formation of ‘risk groups’ from children 
influenced by radiation, 19:19874 (IA;UA;In Ukrainian) 

CHINA 
Summary of safeguards interactions between Los Alamos and 
Chinese scientists, 19:18273 (R;US) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHLORINE 
CHLORELLA 

Biological determinants of photobioreactor design: 1st Quarterly 
report, September 1, 1993—November 30, 1998, 19:19533 
(R;US) 

Viruses of eukaryotic green algae: Final technical report, June 
1, 1989—February 1, 1992, 19:19676 (R;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

METHYL CHLORIDE 

Analysis and evaluation of VOC removal technologies demon- 
strated at Savannah River, 19:19630 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

CHLORINATION 

Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 7, April-June 1993, 19:19137 
(R;US) 

CHLORINE 
Reaction of uranium oxides with chlorine and carbon or carbon 
monoxide to prepare uranium chlorides, 19:17949 (R;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROBUTADIENE 
See NEOPRENE 
CHLOROFLUOROCARBONS 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

CHLOROPHYLL 

Chlorophyll and carotenoid concentrations in two varieties of Pi- 
nus ponderosa seedlings subjected to long-term elevated 
carbon dioxide, 19:19790 (RA;US) 

Femtosecond transient grating studies of electron transfer in 
porphyrin and chlorophyll donor-acceptor molecules, 
19:18353 (R;US) 

Solvent effects on the energetics and dynamics of ultrafast elec- 
tron transfer in  chlorophyli-porphyrin-acceptor _ triads, 
19:18354 (R;US) 

CHLOROPHYLL-BINDING PROTEINS 

Femtosecond transient absorption studies of the light harvesting 
Chi a/b protein complex of Photosystem II in higher plants, 
19:18352 (R;US) 

CHLOROPRENE 
See NEOPRENE 
CHO CELLS 

Metaphase chromosome and nucleoid differences between CHO- 

K1 and its radiosensitive derivative xrs-5, 19:19811 (R;US) 
CHONDRITES 

A possible origin of EL6 chondrites from a high temperature- 
high pressure solar gas, 19:19930 (R;US) 

On the origin of porphyritic chondrules, 19:19931 (R;US) 





CHROMIUM ALLOYS 

Investigation of moisture-induced embrittlement of iron alu- 
minides: Interim report, 19:19046 (R;US) 

Irradiation-related amorphization and crystallization: In situ 
transmission electron microscope studies, 19:19027 (R;US) 

CHROMIUM COMPOUNDS 

See also CHROMIUM OXIDES 

Depth-resolved determination of heavy metal components in 
welding fume, 19:19124 (R;DE;ln German) 

Structure-phase state of thick amorphous and microcrystalline 
chromium-carbon films deposited by ion-plasma sputtering., 
19:19101 (R;UA) 

CHROMIUM OXIDES 

Characterization and processing of sintered products from 
Nano-crystalline powders generated by the RTDS method, 
19:19076 (R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 January 1994-31 
March 1994, 19:17854 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHRYSENE 
[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: Final report, 19:19905 (R;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See CIRCULATING SYSTEMS 
FLUIDIZED BED BOILERS 
CIRCULATING SYSTEMS 
Development of hot dry rock power generation technology, 
19:18395 (IA;JP) 

CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CITREX PROCESS 

See DESULFURIZATION 
CLAMS 

Dungeness crab and razor clam surveys at sites near Grays 
Harbor, Washington, and at Willapa Bay bar entrance, 
September 1993, 19:19662 (R;US) 

CLAYS 

See also BENTONITE 

Structural analysis of closure cap barriers: A pre-test study for 
the Bentonite Mat Demonstration Project: Revision 1, 
19:19110 (R;US) 

Three-dimensional measurements of horizontal bore-hole, 
19:18004 (R;BE;in Dutch) 

CLEAN AIR ACTS 

NESHAPs compliance tasks for the PUREX plant, 19:19573 
(R;US) 

Synergies and conflicts in multimedia pollution control related to 
utility compliance with Title IV of the Clean Air Act Amend- 
ments of 1990, 19:18432 (R;US) 

CLEAN WATER ACTS 
Planning for NPDES Permit compliance to meet changing stream 
standards at Los Alamos National Laboratory, 19:18849 (R;US) 
CLEANAIR PROCESS 
See DESULFURIZATION 
CLERICAL PERSONNEL 
See PERSONNEL 
CLIMATE MODELS 

Analysis of mid-tropospheric carbon monoxide data using a 
three- dimensional Global atmospheric Chemistry numerical 
Model, 19:19558 (R;US) 

CLIMATES 

See also MICROCLIMATES 

Site Scientific Mission Plan for the Southern Great Plains CART 
site: January—June 1994, 19:19525 (R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Clean coal technologies and global climate change, 19:18442 
(RA;US) 


COAL 
Catalysis 


Four essays on the economics of climate change - with a sup- 
plement, 19:18830 (R;NO) 

Proceedings: international symposium on global change 
(IGBP), 19:19539 (1;JP) 

Travel to Germany to participate in an overview of Global Analy- 
sis, Interpretation, and Modeling Task Force activities: 
Foreign trip report, March 14-19, 1994, 19:19550 (R;US) 

Trip report for oceanography forum in Japan and abstracts from 
workshop on global change held in Oakland, California: For- 
eign trip report, September 27-30, 1993, 19:19531 (R;US) 

CLOSED PLASMA DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 
TOROIDAL PINCH DEVICES 
Flux-minimizing curves through islands, 19:20392 (IA;AU) 
CLOSTRIDIUM 

High pressure synthesis gas conversion: Final report, 19:18336 

(R;US) 
CLOUD COVER 
The Atmospheric Radiation Measurement Program and inter- 
faces with external data sources, 19:19557 (R;US) 
CLOUDINESS (METEOROLOGY) 
See CLOUD COVER 
CLOUDS 

A stratiform cloud parameterization for General Circulation Mod- 
els, 19:19562 (R;US) 

ARM: A climate process observatory, 19:19556 (R;US) 

Anthropogenic sulfate and organic aerosols, CCN, and cloud 
project concentration at a marine site, 19:19569 (R;US) 

Efficient light propagation for multiple anisotropic volume scat- 
tering, 19:19570 (R;US) 

Factors influencing the parameterization of anvil clouds within 
GCMs: Revision 1, 19:19568 (R;US) 

Proceedings of the third Atmospheric Radiation Measurement 
(ARM) science team meeting, 19:19526 (R;US) 

Selected translated abstracts of Russian-language climate- 
change publications: i, Clouds: Issue 159, 19:19549 
(R;US;In English, Russian) 

Two-channel microwave radiometer for observations of total col- 
umn precipitable water vapor and cloud liquid water path, 
19:19553 (R;US) 

CLUSTERS (SOLID) 
See SOLID CLUSTERS 
COAL 
See also COAL FINES 
SUBBITUMINOUS COAL 
Anaerobic Digestion 

Anaerobic biprocessing of low rank coals: Final technical report, 

September 12, 1990—August 10, 1993, 19:17782 (R;US) 
Ashes 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1993, 19:17844 (R:US) 

Atomization 

Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, September 15, 
1993-—December 15, 1993, 19:17833 (R;US) 

Bioconversion 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Quarterly technical progress report, September— 
December 1993, 19:17820 (R;US) 

Biodegradation 

Anaerobic biprocessing of low rank coals: Final technical report, 
September 12, 1990—-August 10, 1993, 19:17782 (R;US) 

Biotic and abiotic carbon to sulfur bond cleavage: Fina! report, 
19:17785 (R;US) 

Development of Biological Coal Gasification (MicGAS Process): 
Topical report, July 1991—February 1993, 19:17773 (R;US) 

Catalysis 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Final report, August 1, 1990-January 31, 1994, 
19:17786 (R;US) 
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COAL 
Chemical Composition 


Chemical Composition 
Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 7, October 1990-December 1990, 
19:17745 (R;US) 
Passamaquoddy technology recovery scrubber™: Volume 2, Fi- 
nal report: Appendices A-M, 19:18449 (R;US) 


Cleaning 

CCT deployment considerations, 19:17740 (RA;US) 

Coal and public perceptions, 19:17738 (RA;US) 

Development of a gas-promoted oil agglomeration process: 
Technical progress report, December 1, 1993—February 28, 
1994, 19:17816 (R;US) 

EPRI outreach program approach and accomplishments, 
19:17739 (RA;US) 

Implementing section 1332, Energy Policy Act of 1992, 
19:17741 (RA;US) 

Rosebud SynCoal® partnership advanced coal conversion pro- 
cess demonstration project, 19:17742 (RA;US) 

Self-scrubbing coal: An integrated approach to clean air, 
19:17743 (RA;US) 

The Healy Clean Coal Project: Design verification tests, 
19:17744 (RA;US) 


Coal Preparation 
Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 7, October 1990—December 1990, 
19:17745 (R;US) 
Cocombustion 


Emissions of organic chloro-compounds in combustion, 
19:19519 (RA;Fl) 


Combustion 
Combustion fume structure and dynamics: [Quarterly report], 
July 16, 1992—September 15, 1998, 19:17892 (R;US) 
Combustion of pulverized coal in vortex structures: Quarterly 
progress report No. 1, October 1, 1998—December 31, 1993, 
19:17898 (R;US) 
Feasibility study for an advanced coal fired heat exchanger/gas 


turbine topping cycle for a high efficiency power plant: Techni- 
cal report, April 1, 1993—June 30, 1993, 19:19004 (R;US) 

Feasibility study for an advanced coal fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant: Techni- 
cal report, January 1, 1993—-March 31, 1993, 19:19003 (R;US) 

Poland's Clean Fossil Fuels and Energy Efficiency Program: 
Foreign trip report, February 14-24, 1994, 19:18444 (R;US) 

Radiation-turbulence interactions in pulverized-coal flames: 
Quarterly reports | and Il, September 15, 1993—March 15, 
1994, 19:17897 (R;US) 


Combustion Products 
Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 3, October 1, 
1993—December 31, 1993, 19:17749 (R;US) 


Combustion Properties 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 7, October 1990-December 1990, 
19:17745 (R;US) 

Comparative Evaluations 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 2, 1992—March 31, 1992, 19:17768 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, April 
1, 1992—June 30, 1992, 19:17770 (R;US) 

Coprocessing 

Bench-Scale Co-Processing, 19:17774 (R;US) 

Bench-scale co-processing: Quarterly report No. 16, April 1, 
1992—June 30, 1992, 19:17927 (R;US) 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, October-December 1993, 
19:17797 (R;US) 

Cross-Linking 


Investigation of coal structure: Quarterly report, July 1, 1993— 
September 30, 1993, 19:17830 (R;US) 
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Data Base Management 

Maintenance of the coal sample bank and database: Quarterly 
technical progress report, September 29, 1993—December 
28, 1993, 19:17840 (R;US) 

Decarboxylation 

Anaerobic biprocessing of low rank coals: Final technical report, 

September 12, 1990—August 10, 1993, 19:17782 (R;US) 
Desulfurization 

Biotic and abiotic carbon to sulfur bond cleavage: Final report, 
19:17785 (R;US) 

Development of enhanced sulfur rejection processes: Third 
quarterly technical progress report, April 1, 1993—June 31, 
1993, 19:17751 (R;US) 

Studies of incipient oxidation of pyrite for improved rejection: 
Fifth quarterly technical progress report, October 1, 1993— 
December 31, 1993, 19:17754 (R;US) 

Dissolution 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Quarterly technical progress report, September— 
December 1993, 19:17820 (R;US) 

Drying 

Rosebud SynCoal® partnership advanced coal conversion pro- 

cess demonstration project, 19:17742 (RA;US) 
Electron Spin Resonance 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, January 1, 1994—March 31, 
1994, 19:17834 (R;US) 

Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, [January—March 1994], 19:17841 (R;US) 

Flotation 

Liquid chromatographic analysis of coal surface properties: 
Quarterly progress report, October-December 1993, 
19:17746 (R;US) 

New concept for coal wettability evaluation and modulation: 
Technical progress report, January 1, 1994—March 31, 1994, 
19:17753 (R;US) 

Fiuidized-Bed Combustion 

Bed material agglomeration during fluidized bed combustion: 
Technical progress report, October 1, 1993—December 31, 
1993, 19:17895 (R;US) 

Development of fireside performance indices, Task 7.33, Devel- 
opment of methods to predict agglomeration and deposition in 
FBCS, Task 7.36, Enhanced air toxics control, Task 7.45, 
19:17827 (R;US) 

Fluid dynamics of pressurized, entrained coal gasifiers: Second 
quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:17819 (R;US) 

Measurement of alkali vapors in PFBC exhaust: Final report, 
19:19494 (R;US) 

Midwest Power's perspective of circulating PFBC, 19:17890 
(R;US) 

Pressurized circulating fluidized bed combustion research, 
19:17880 (RA;Fl) 

Stochastic analysis of nitrous oxide (NOx) formation and control 
in a second-generation pressurized fluidized-bed electric gen- 
eration plant, 19:17891 (R;US) 

Tidd PFBC demonstration project: Quarterly report, October— 
December 1993, 19:17889 (R;US) 

Volatiles combustion in fluidized beds: Technical progress re- 
port, 4 December 1993-7 March 1994, 19:17896 (R;US) 

Hydraulic Transport 
Multiphase flow problems in coal log pipeline, 19:17860 (RA;US) 
Nmr Spectra 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, October 1, 1993—December 31, 
1993, 19:17832 (R;US) 

Nuclear Magnetic Resonance 

Mitigating crosslinking reactions through preconversion strate- 
gies: [Quarterly report, October-December 1993], 19:17765 
(R;US 

Oxidation 

Molecular accessibility in oxidized and dried coals: Quarterly re- 

port, [January—March 1994], 19:17841 (R;US) 





Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, December 
31, 1993, 19:17829 (R;US) 

Pyrolysis 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, April 
1, 1992—June 30, 1992, 19:17770 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 2, 1992—March 31, 1992, 19:17768 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, July 
1, 1992—September 30, 1992, 19:17769 (R;US) 

Deveispment of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
October—December 1993, 19:17771 (R;US) 

Quality Assurance 

Development of fireside performance indices, Task 7.33, Devel- 
opment of methods to predict agglomeration and deposition in 
FBCS, Task 7.36, Enhanced air toxics control, Task 7.45, 
19:17827 (R;US) 

Radiant Heat Transfer 

Determining the radiative properties of pulverized-coal particles 
from experiments: Final report, 19:17828 (R;US) 

The scattering phase function coefficients of pulverized-coal 
particles in flames, 19:19255 (R;US) 

Resins 

Refining of fossil resin flotation concentrate from Western coal: 
Fourth quarterly final report, October 1, 1993—December 31, 
1993, 19:17839 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Second quarterly final report, April 1, 19938-June 30, 1993, 
19:17837 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Third quarterly final report, July 1, 1998-September 30, 1993, 
19:17838 (R;US) 

Selective flotation of fossil resin from Western coal: Final report, 
July 1, 1990—May 25, 1992, 19:19097 (R;US) 

Scattering 

The scattering phase function coefficients of pulverized-coal 

particles in flames, 19:19255 (R;US) 
Staged Combustion 

Slagging of ash in staged combustion of pulverized coal, 

19:17875 (RA;Fl) 


Structural Chemical Analysis 

Two dimensional NMR and NMR relaxation studies of coal 
Structure: Progress report, October 1, 1993—December 31, 
1993, 19:17832 (R;US) 

Swelling 

Magnetic relaxation: Coal swelling, extraction, pore size: Quar- 
terly technical progress report, January 1, 1994—March 31, 
1994, 19:17834 (R;US) 

Thermal Analysis 

Mitigating crosslinking reactions through preconversion strate- 
gies: Quarterly report Number 7, July-September 1993, 
19:17794 (R;US) 

Mitigating crosslinking reactions through preconversion strate- 
gies: Quarterly report Number 6, Aprit+-June 1993, 19:17793 
(R;US) 

Transport 

Coal log pipeline research at the University of Missouri: 4th 
Quarterly report, October 1, 1993-December 31, 1993, 
19:17867 (R;US) 

Turbulence 

Radiation-turbulence interactions in pulverized-coal flames: 
Quarterly reports | and Il, September 15, 1993—March 15, 
1994, 19:17897 (R;US) 

Wettabiility 


New concept for coal wettability evaluation and modulation: 
Technical progress report, January 1, 1994—March 31, 1994, 
19:17753 (R;US) 


COAL GASIFICATION PLANTS 


COAL FINES 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report 3, July-September, 1993, 
19:17851 (R;US) 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report 4, October-December, 
1998, 19:17852 (R;US) 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report 3, July-September, 1993, 
19:17851 (R;US) 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report 4, October-December, 
1993, 19:17852 (R;US) 

Coal log pipeline research at the University of Missouri: 3rd 
Quarterly report, July 1, 1993-September 30, 1993, 19:17866 
(R;US) 

Mulled coal - a beneficiated coal form for use as a fuel or fuel in- 
termediate: Technical progress report No. 11, October 1, 
1992—December 31, 1992, 19:17865 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 10, July 1, 1992— 
September 30, 1992, 19:17864 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 9, April 1, 1992— 
June 30, 1992, 19:17863 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 8, January 1, 
1992—March 31, 1992, 19:17862 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 10, July 1, 1992— 
September 30, 1992, 19:17864 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 8, January 1, 
1992—March 31, 1992, 19:17862 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 9, April 1, 1992— 
June 30, 1992, 19:17863 (R;US) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 10, October 1, 
1993—December 31, 1993, 19:17846 (R;US) 

The coal quality expert: A focus on slagging and fouling, 
19:17884 (RA;US) 


COAL GAS 
Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, October 1, 1993— 
December 31, 1993, 19:17806 (R;US) 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Oc- 
tober 1, 1993—December 31, 1993, 19:17802 (R;US) 


COAL GASIFICATION 

Fabrication of full-scale fiber reinforced hot-gas filters by chemi- 
cal vapor deposition: Final technical report, 19:17822 (R;US) 

Fluid dynamics of pressurized, entrained coal gasifiers: Second 
quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:17819 (R;US) 

Fundamental and exploratory studies of catalytic steam gasifi- 
cation of carbonaceous materials: Final report, fiscal years 
1985-1994, 19:17821 (R;US) 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1992, 19:18445 (R;US) 

Rate inhibition of steam gasification by adsorbed hydrogen: 
Technical progress report, December 1, 1993—February 28, 
1994, 19:17817 (R;US) 


COAL GASIFICATION PLANTS 

IGCC demonstration project status combustion engineering 
IGCC repowering project, 19:17760 (RA;US) 

Pinon Pine IGCC project status, 19:17761 (RA;US) 

Tampa Electric Company integrated gasification combined cycle 
system, 19:17763 (RA;US) 

The Wabash River coal gasification repowering project program 
update, 19:17762 (RA;US) 
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COAL GASIFICATION PLANTS 


The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report Number 9, 
October 1, 1993—December 31, 1993, 19:18337 (R;US) 

Toms Creek Integrated Gasification Combined Cycle Demon- 
stration Project: Annual report, [January 1, 1993—-December 
31, 1993], 19:18423 (R;US) 

COAL INDUSTRY 

CCT deployment considerations, 19:17740 (RA;US) 

Coal and public perceptions, 19:17738 (RA;US) 

implementing section 1332, Energy Policy Act of 1992, 
19:17741 (RA;US) 

US Energy Industry Financial Developments, 1993 fourth quar- 
ter, April 1994, 19:17931 (R;US) 


COAL LIQUEFACTION 

See also TSL PROCESS 

Equilibrium and volumetric data and model development for coal 
fluids: Final report, October 1, 1990-September 30, 1993, 
19:17787 (R;US) 

Bench-Scale Experiments 

Catalytic Multi-Stage Liquefaction of Coal: Fifth quarterly final 
report, 1 October 1993-31 December 1993, 19:17810 (R;US) 

Catalytic Two-Stage Liquefaction (CTSL™) process: Laboratory 
scale studies modelling and technical assessment: Final re- 
port, [October 1, 1988—June 30, 1993], 19:17775 (R;US) 

Catalysts 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1993—September 
1993 (Bench-scale experiments insupport of coal liquefaction 
from a numbedr of laboatories are combined in this report.), 
19:17790 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, June 20, 
1993-—September 20, 1993, 19:17804 (R;US) 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
October 1993—December 1998, 19:17792 (R;US) 

Microbiological recovery of metals from spent coal liquefaction 
catalysts: Quarterly status report, January-March 1993, 
19:17850 (R;US) 

Travel to Canada for a project meeting on advanced direct coal 
liquefaction: Foreign trip report, January 18-21, 1994, 
19:17766 (R;US) 

Catalytic Effects 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
July-September 1993, 19:17791 (R;US) 

Chemical Reaction Kinetics 

Mitigating crosslinking reactions through preconversion strate- 
gies: Quarterly report Number 6, Aprit-June 1993, 19:17793 
(R;US) 

Mitigating crosslinking reactions through preconversion strate- 
gies: Quarterly report Number 7, July-September 1993, 
19:17794 (R;US) 

Chemical Reactors 

Optimization of reactor configuration in coal liquefaction: Ninth 
quarterly report, 1 October 1993-31 December 1993, 
19:17796 (R;US) 

Short contact time direct coal liquefaction using a novel batch 
reactor: Progress report, September 27, 1993—December 31, 
1993, 19:17815 (R;US) 

Coal Preparation 

Mitigating crosslinking reactions through preconversion strate- 
gies: [Quarterly report, October-December 1993], 19:17765 
(R;US) 

Contracts 

Travel to Canada for a project meeting on advanced direct coal 
liquefaction: Foreign trip report, January 18-21, 1994, 
19:17766 (R;US) 

Cross-Linking 
Mitigating crosslinking reactions through preconversion strate- 


gies: Quarterly report Number 7, July-September 1993, 
19:17794 (R;US) 
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Mitigating crosslinking reactions through preconversion strate- 
gies: Quarterly report Number 6, April-June 1993, 19:17793 
(R;US) 

Hydrogen Transfer 

Low severity coal liquefaction promoted by cyclic olefins: Quar- 

terly report, October-December 1993, 19:17801 (R;US) 
Materials 

USDOE-Japan ministry of international trade and industry (MITI) 
meetings on SO, NO, processes and coal liquefaction: For- 
eign trip report, January 10-24, 1994, 19:17767 (R;US) 

Meetings 

USDOE-Japan ministry of international trade and industry (MITI) 
meetings on SO, NO, processes and coal liquefaction: For- 
eign trip report, January 10-24, 1994, 19:17767 (R;US) 

Organic Solvents 

Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, October-December 1993, 19:17801 (R;US) 

Progress in donor assisted coal liquefaction: Hydroaromatic 
compound formation, 19:17825 (R;US) 

Oxidation 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
July-September 1993, 19:17791 (R;US) 

Residues 

Coal liquefaction process streams characterization and evalua- 
tion: The preliminary evaluation of the kinetics of coal 
liquefaction distillation resid conversion, 19:17781 (R;US) 

Yields 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1993—September 
1993 (Bench-scale experiments insupport of coal liquefaction 
from a numbedr of laboatories are combined in this report.), 
19:17790 (R;US) 

Travel to Canada for a project meeting on advanced direct coal 
liquefaction: Foreign trip report, January 18-21, 1994, 
19:17766 (R;US) 


COAL LIQUEFACTION PLANTS 


Start-up and operation of the ENCOAL mild coal gasification 
project, 19:17759 (RA;US) 


COAL LIQUIDS 


Advanced coal liquefaction: Final quarterly report, October 1, 
1993—December 31, 1993, 19:17808 (R;US) 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1993-September 
1993 (Bench-scale experiments insupport of coal liquefaction 
from a numbedr of laboatories are combined in this report.), 
19:17790 (R;US) 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Final quarterly technical progress report, Oc- 
tober 1i—-December 31, 1993, 19:17811 (R;US) 

Development of an extraction process for removal of het- 
eroatoms from coal liquids: Technical progress report No. 7, 
October 1, 1993—December 31, 1993, 19:17799 (R;US) 

Equilibrium and volumetric data and model development for coal 
fluids: Final report, October 1, 1990-September 30, 1993, 
19:17787 (R;US) 

Hindered diffusion of coal liquids: Quarterly report No. 5, 
September 18, 1993—December 17, 1993, 19:17813 (R;US) 
Molecular catalytic coal liquid conversion: Quarterly progress 

report, [Apri-June 1993], 19:17798 (R;US) 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, 1 October 1993-31 December 
1993, 19:17814 (R;US) 

Refining and end use of coal liquids: Quarterly report, 
November—December 1993, 19:17788 (R;US) 

Start-up and operation of the ENCOAL mild coal gasification 
project, 19:17759 (RA;US) 


COAL MINERS 


Injury experience in coal mining, 1992, 19:17905 (R;US) 
Noise exposures in US coal mines, 19:17904 (R;US) 


COAL PREPARATION 


Bench-scale testing of the Multi-Gravity Separator in combina- 
tion with Microcel: Fifth quarterly report, October 1, 
1993—December 31, 1993, 19:17750 (R;US) 





Development of enhanced sulfur rejection processes: Third 
quarterly technical progress report, April 1, 1993-June 31, 
1998, 19:17751 (R;US) 

Engineereing development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical progress 
report No. 5, October-December 1993, 19:18426 (R;US) 

Micro-agglomerate location flotation for deep cleaning of coal: 
Quarterly progress report, October 1—December 31, 1993, 
19:17752 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Fourth quarterly final report, October 1, 1993—December 31, 
1993, 19:17839 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Second quarterly final report, April 1, 1993—June 30, 1993, 
19:17837 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Third quarterly final report, July 1, 1998—September 30, 1993, 
19:17838 (R;US) 

COAL PREPARATION PLANTS 

Self-scrubbing coal: An integrated approach to clean air, 
19:17743 (RA;US) 

The Healy Clean Coal Project: 
19:17744 (RA;US) 

COAL-DERIVED GASES 
See COAL GAS 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Development of a dry-feed system for a coal-fired gas turbine, 
19:17886 (R;US) 

COAL-OIL MIXTURES 

See COAL 

FUEL SLURRIES 

COARSE MESH METHOD 

See FINITE DIFFERENCE METHOD 
COATINGS 

See also PAINTS 

PROTECTIVE COATINGS 

Dual cure low-VOC coating process: Final technical report, 

Phase 3, 19:18964 (R;US) 
COBALT 
Field test of the Rapid Transuranic Monitoring Laboratory, 
19:18053 (R;US) 
COBALT 60 
The role of ®°Cobait as a radiation source, 19:18300 (IA;CA) 
COBALT COMPLEXES 

Intramolecular energy transfer reactions in polymetallic com- 

plexes.: Progress report, 1991-1992, 19:19130 (R;US) 
COBALT SILICIDES 
Irradiation-related amorphization and crystallization: In situ 
transmission electron microscope studies, 19:19027 (R;US) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COIL PROCESS 

See COAL LIQUEFACTION 
COILS (MAGNETIC) 

See MAGNET COILS 
COINCIDENCE SPECTROMETRY 

Cold fission studies using a double-ionization chamber, 
19:19451 (RA;DE) 

Multi-parameter spectroscopy of fission fragments and related 
emission products, 19:20127 (RA;DE) 

COKE 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 2, 1992—March 31, 1992, 19:17768 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, July 
1, 1992-September 30, 1992, 19:17769 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, April 

1, 1992—June 30, 1992, 19:17770 (R;US) 
COKE-OVEN GAS 
See COAL GAS 


Design verification tests, 


COMBUSTION 


COLD PLASMA 

The spectrum of discrete Alfven wave Eigenmodes, 19:20403 

(IA;AU) 
COLLISIONAL PLASMA 

Attractors of dissipative structure in three dissipative fluids, 
19:20416 (R;JP) 

Equilibria and dynamics of temperature in a fusion reactor 
plasma, 19:20331 (iA;XA) 

COLLOIDS 
See also FOAMS 
GELS 

Colloids or artefacts?: A TVO/SKB cooperation project in Olkilu- 
oto, Finland, 19:19649 (R;Fl) 

Flow of colloidal crystals, 19:19084 (RA;US) 

Measurements of microstructure of colloidal dispersions: Ratio- 
nale & prospects, 19:19085 (RA;US) 

Statistical mechanics of colloidal 
19:19263 (RA;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLORADO 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado: Revision 
1, 19:18205 (R;US) 

Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado: Revision 1, 
19:18217 (R;US) 

Gunnison, Colorado, subpile study report, 19:18211 (R;US) 

Laser ablation ICP-mass spectrometry determination of Th?°° in 
soils at the Gunnison, Colorado UMTRA site, 19:18227 (R;US) 

Long-term surveillance plan for the Bodo Canyon Disposal Site, 
Durango, Colorado, 19:18209 (R;US) 

COLUMBIA RIVER 

Artificial cooling of the Columbia River by dam regulation, 1960, 
19:18684 (R;US) 

Columbia River Pathway Dosimetry Report, 1944-1992: Hanford 
Environmental Dose Reconstruction Project, 19:19663 (R;US) 

Effects of Hanford Operations on Columbia River temperatures: 
Interim report No. 2, 19:18631 (R;US) 

Radionuclide concentrations in white sturgeon from the 
Columbia River: Revision 1, 19:19661 (R;US) 

Table: Average monthly river temperature, Richland Operations 
Office, AEC, 19:19655 (R;US) 

Tritium in Hanford sagebrush samples, 19:19538 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 

Clean Coal Power at Toms Creek, 19:17764 (RA;US) 

Development of a high-performance coal-fired power generating 
system with pyrolysis gas and char-fired high temperature 
furnace (HITAF): Quarterly progress report No. 7, July— 
September 1993, 19:18424 (R;US) 

IGCC demonstration project status combustion engineering 
IGCC repowering project, 19:17760 (RA;US) 

Pinon Pine IGCC project status, 19:17761 (RA;US) 

Preparations for including coal gasification in the design of a 
power plant firing natural gas, 19:18422 (RA;Fl) 

Tampa Electric Company integrated gasification combined cycle 
system, 19:17763 (RA;US) 

Toms Creek Integrated Gasification Combined Cycle Demon- 
stration Project: Annual report, [January 1, 1993—December 
31, 1993], 19:18423 (R;US) 

Update on the operation and performance testing of the Tidd 
PFBC Demonstration Plant, 19:17888 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
STAGED COMBUSTION 

Application of higher-order multipoint statistics to the ideal 
spray, 19:19177 (R;US) 

Combustion of biosludge, 19:18314 (RA;Fl) 


suspension rheology, 
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COMBUSTION 


Detailed kinetic modeling of gas-phase reactions at combustion 
and gasification, 19:19169 (RA;Fl) 

LIEKK| Combustion Research Program: 
1988-1992, 19:19167 (R;Fl) 

Near-extinction and final burnout in coal combustion, 19:17902 
(R;US) 

Numerical modelling of combustion processes, 19:17935 (RA;Fl) 

Numerical simulation of combustion and nitrogen pollutants in 
furnaces, 19:17903 (R;Fl) 

Reducing NO, emissions from _ peat-fired power 
19:17881 (RA;FIl) 

Simulation of furnaces firing pulverized fuel, 19:17869 (RA;Fl) 


COMBUSTION CHAMBERS 

A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, July 1993— 
September 1993, 19:17893 (R;US) 

COMBUSTION CONTROL 
Control of combustion for jet flow burners based on both qualita- 

tive and quantitative models, 19:19168 (RA;Fl) 

COMBUSTION KINETICS 
A new comprehensive reaction mechanism for combustion of 

hydrocarbon fuels, 19:19181 (R;US) 

COMBUSTION PRODUCTS 
See also ASHES 
Emissions of organic 

19:19519 (RA;FI) 
Measurement of alkali vapors in PFBC exhaust: Final report, 
19:19494 (R;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
Comparison of lime and iron oxide for high temperature sulfur 
removal: Final technical report, September 1, 1989— 
December 31, 1991, 19:18450 (R;US) 

The Healy Clean Coal Project: Design verification tests, 
19:17744 (RA;US) 


COMMERCIAL BUILDINGS 


Technical Review 


plants, 


chloro-compounds in combustion, 


District heating consumption of buildings: Commercial buildings 
and renovated residential buildings, 19:18916 (R;Fl;In Finnish) 

The C-2000 program for advanced commercial buikiings, 
19:18949 (RA;Fl) 


COMMUNICATIONS 
See also DATA TRANSMISSION : 
Meta-Transport Library, A protocol base class library: Release 
1.1, 19:20576 (R;US) 
SandiaXTP, An object-oriented implementation of XTP 3.7: Re- 
lease 1.1, 19:20577 (R;US) 
Using International English to prepare technical text for transla- 
tion, 19:20604 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 


COMPLEX TERRAIN 

Atmospheric and dispersion modeling in areas of highly com- 
plex terrain employing a four-dimensional data assimilation 
technique, 19:19574 (R;US) 

Rescaled box counting for the topological analysis of spatial 
data, 19:19524 (R;US) 

COMPOSITE MATERIALS 

See also SUPERCONDUCTING COMPOSITES 

A method and apparatus for making continuous-reinforced ther- 
moplastic/cellulose composites from recycled materials, 
19:18996 (RA;US) 

Fabrication of full-scale fiber reinforced hot-gas filters by chemi- 
cal vapor deposition: Final technical report, 19:17822 (R;US) 

High performance materials in coal conversion utilization: Tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:17899 (R;US) 

—— modeling of advanced materials, 19:19106 
(R;US) 

The effect of prolonged exposure to 750°C air on the tribologi- 
cal performance of PM212, 19:19096 (R;!JS) 

Zirfon"-composite membranes: properties and applications, 
19:19082 (R;BE) 
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COMPOUND NUCLEI 

Mass-energy distributions of fragments and fission dynamics, 
19:20171 (IA;RU) 

Statistical model analysis of level densities and facilities of 
excited compound nuclei for heavy ion induced nuclear reac- 
tions, 19:20178 (IA;RU) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER ARCHITECTURE 

Workshop and conference on Grand Challenges applications 
and software technology, 19:20560 (R;US) 

Workstations as consoles for the CERN-PS complex, setting-up 
the environment, 19:19385 (RA;JP) 


COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 


COMPUTER CODES 

See also A CODES 
B CODES 
D CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
G CODES 
H CODES 
M CODES 
O CODES 
P CODES 
R CODES 
S CODES 
T CODES 
W CODES 

Applying observations of work activity in designing prototype 
data analysis tools, 19:20580 (R;US) 

Case study: November 17 virus incident, 19:20579 (R;US) 

Computerized systems for high level information processing and 
decision making in the fiekd of PSA, 19:18478 (1;BG) 

Netlib services and resources, 19:20567 (R;US) 

Uncertainty analysis of suppression pool heating during an ATWS 
in a BWR-5 plant: An application of the CSAU methodology 
using the BNL engineering plant analyzer, 19:18489 (R;US) 

COMPUTER GRAPHICS 

GRIZ: Finite element analysis results visualization for unstruc- 

tured grids: User manual, 19:20581 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 


COMPUTER NETWORKS 
16th Department of Energy Computer Security Group Training 
Conference: Proceedings, 19:20531 (R;US) 
ANFC: Device Driver for Ancor Fibre Channel Adapter, 
19:20550 (CM;US) 
Eliminating livelock in flusnable routing networks, 19:20568 
(PA;US) 
Intelligent trigger by massively parallel processors for high en- 
ergy physics experiments, 19:19368 (RA;JP) 
Policies for implementing network firewalls, 19:20574 (R;US) 
The Atmospheric Radiation Measurement Program and inter- 
faces with external data sources, 19:19557 (R;US) 
Using Gopher on the Internet, 19:20585 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTERIZED CONTROL SYSTEMS 

Computer control system of the cooler-synchrotron TARN-ll, 
19:19353 (R;JP) 

Development of a diagnostic system for Klystron modulators us- 
ing a neural network, 19:19393 (RA;JP) 

Functional issues and environmental qualification of digital pro- 
tection systems of advanced light-water nuclear reactors, 
19:18800 (R;US) 

NIPER Lab WARDEN - Description and LabVIEW® executable 
code of a general-purpose laboratory-automation program: 
Volume 1, 19:18427 (R;US) 

NIPER Lab WARDEN - Descriptive panels and diagrams for 
NIPER Lab WARDEN software: Volume 2, 19:18428 (R;US) 





RTAP evaluation process for the U-AVLIS supervisory system, 
19:17950 (R;US) 

VME computer monitoring system of KEK-PS fast pulsed mag- 
net currents and beam intensities, 19:19361 (RA;JP) 

Visually guided control systems: A new generation of system 
analysis and design, 19:18963 (R;US) 


COMPUTERS 


16th Department of Energy Computer Security Group Training 
Conference: Proceedings, 19:20531 (R;US) 

Caching in on Sisal: Cache performance of Sisal vs. Fortran, 
19:20520 (RA;US) 


CONCENTRATIONS (RADIONUCLIDES) 


See RADIOACTIVITY 


CONCRETES 


Corrosion considerations for life management of Hanford high- 
level waste tanks, 19:18144 (R;US) 

Diffusion in concrete, crushed rock and mixtures of crushed rock 
and bentonite, 19:18180 (R;Fl) 

Durability of concrete materials in high-magnesium brine, 
19:19079 (R;US) 

Hanford high-level waste evaporator/crystallizer corrosion eval- 
uation, 19:18145 (R;US) 

Individual and combined effects of chloride, sulfate, and magne- 
sium ions on hydrated Portland-cement paste, 19:19156 
(R;US) 

Modeling approaches for concrete barriers used in low-level 
waste disposal, 19:18091 (R;US) 


CONTAINMENT 


Certification 
Development of methodology for certification of Type B shipping 
containers using analytical and testing techniques, 19:19216 
(IA;JP) 
Chemical Wastes 
The development of a Type B sample container, 19:19221 (IA;JP) 
Computerized Tomography 
Characterization of waste drums using nonintrusive NDE/NDA 
methods, 19:18133 (R;US) 
Corrosion 
The role of multiple barriers in assuring waste package reliabil- 
ity: Yucca Mountain Project, 19:18130 (R;US) 
Criticality 
SRTC criticality safety technical review: Phase 1 criticality 
analysis for the 9972-9975 family of shipping casks: (SRT- 
CMA-940003), 19:19237 (R;US) 
Decomposition 
The impact of repository heat on hydrological behavior at Yucca 
Mountain, 19:18134 (R;US) 
Design 
Evaluation of the B-cask in accordance with proposed regula- 
tions of the AEC and ICC for off-site shipments of irradiated 
bismuth, 19:19184 (R;US) 
Failures 
The role of multiple barriers in assuring waste package reliabil- 
ity: Yucca Mountain Project, 19:18130 (R;US) 
Fires 


Numerical simulation of dynamic fracture and failure in solids, 
19:19107 (R;US) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PYRENE 
Progress in donor assisted coal liquefaction: Hydroaromatic 
compound formation, 19:17825 (R;US) 
CONDITION RATIO 
See FORMATION DAMAGE 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFINEMENT TIME 
Alpha physics issues in ITER and BPX, 19:20313 (IA;XA) 
CONFORMAL INVARIANCE 
Conformal symmetry breaking and the energy-momentum ten- 
sor in four dimensions, 19:19969 (RA;DE) 
CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 
See DESULFURIZATION 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 
See COAL LIQUEFACTION 
CONSOLES 
A virtual control panel configuration tool for the X-Window sys- 
tem, 19:19389 (RA;JP) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Air Transport 
The development of ISO freight containers as IP-2 packagings, 
19:19195 (IA;JP) 
Alpha-Bearing Wastes 
A new type B ISO container for transportation of alpha waste, 
19:19207 (IA;JP) 
Cavities 
VOC transport in vented drums containing simulated waste 
sludge, 19:19595 (R;US) 


An experimental examination of the IAEA fire test parameters, 
19:19199 (IA;JP) 
Fissile Materials 
An evaluation of department of transportation specification 
packages, 19:19193 (IA;JP) 
impact Tests 
Technical and management considerations in conducting type B 
shipping container tests, 19:19245 (R;US) 
Leak Testing 
The transport of micron-sized particles through short capillaries, 
19:19192 (IA;JP) 
Low-Level Radioactive Wastes 
The development of ISO freight containers as IP-2 packagings, 
19:19195 (IA;JP) 
Mathematical Models 
VOC transport in vented drums containing simulated waste 
sludge, 19:19595 (R;US) 
Pertormance Testing 
Testing type-A packaging for a solution containing molybdenum- 
99, 19:19191 (IA;JP) 
Radioactive Materials 
An experimental examination of the IAEA fire test parameters, 
19:19199 (IA;JP) 
Road Transport 
A new type B ISO container for transportation of alpha waste, 
19:19207 (IA;JP) 
Safety 
Event tree analysis of accidents during transport of radioactive 
materials in Japan: The assessment about the tunnel fire, 
19:19212 (IA;JP) 
Shielding 
Fabrication options for depleted uranium components in 
shielded containers, 19:19247 (R;US) 
Spent Fuels 
Activities in support of licensing Ontario Hydro’s Dry Storage Con- 
tainer for radioactive waste transportation, 19:19185 (IA;JP) 
Development of methodology for certification of Type B shipping 
containers using analytical and testing techniques, 19:19216 
(IA;JP) 
Thermal Testing 
Fire testing of 55 gallon metal waste drums for dry waste stor- 
age, 19:18127 (R;US) 
Thermal testing transport packages for radioactive materials: 
Reality vs regulation, 19:19241 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 


ERA Vol. 19, No. 7 591 





CONTAINMENT 


Concrete containment aging study, 19:18585 (R;US) 
internal event analysis for the Laguna Verde NPP: Core vulner- 
able sequence evaluation, applications and interface with 
containment analysis, 19:18483 (RA;XA) 
CONTAINMENT BUILDINGS 
Pickering ’A’ NGS calandria vault corrosion program, 19:18529 
(IA;CA) 
CONTAINMENT SYSTEMS 
A simulation study of moisture movement in proposed barriers 
for the subsurface disposal area, INEL, 19:18049 (R;US) 
An investigation of bergmounds as analogs to erosion control 
factors on protective barriers, 19:18105 (R;US) 
Evaluation of an air drilling cuttings containment system, 
19:18244 (R;US) 
Observations of quenching of downward-facing surfaces, 
19:18535 (R;US) 
PCCS model development for SBWR using the CONTAIN code, 
19:18490 (R;US) 
Performance modeling of concrete/metal barriers used in low- 
level waste disposal, 19:18199 (R;US) 
Structural analysis of closure cap barriers: A pre-test study for 
the Bentonite Mat Demonstration Project: Revision 1, 
19:19110 (R;US) 
Summary of 1990 eolian characterization studies, Hanford Site, 
Washington, 19:18237 (R;US) 
Water erosion field tests for Hanford protective barriers: FY 
1992 status report, 19:18240 (R;US) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 


Controls on marine 


carbon fluxes via 


phytoplankton- 


microzooplankton interactions in continental shelf waters: 
Progress report, 19:19653 (R;US) 
CONTRACTOR PERSONNEL 
Audit of Sandia Corporation’s pension plans and other pre- 


funded benefits, 19:20486 (R;US) 

The follow-up inspection of selected aspects of the Department 
of Energy's administration of post retirement health benefits, 
19:20488 (R;US) 

CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

Horizontal control rod corrosion, KW Reactor, 19:18790 (R;US) 

Measured cadmium burnup in C reactor HCR’s, 19:18689 (R;US) 

Old pile HCR operating temperatures, 19:18727 (R;US) 

Tritium production horizontal control rods, 19:18725 (R;US) 

CONTROL EQUIPMENT 
Visually guided contro! systems: A new generation of system 
analysis and design, 19:18963 (R;US) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 

Review of advanced control rooms: Methodological considera- 

tions for the use of HFE guidelines, 19:18584 (R;US) 
CONTROL SYSTEMS 

See also REACTOR CONTROL SYSTEMS 

A CAMAC-resident microprocessor for the monitoring of po- 
larimeter spin states, 19:19378 (RA;JP) 

A new VME timing module: TG8, 19:19370 (RA;JP) 

Automated contro] system structure of the USSR Academy of 
Science Kaon facility, 19:19422 (RA;JP) 

Beam extraction control systems of the fast-cycling synchrotron, 
19:19358 (RA;JP) 

Generalized fast feedback system in the SLC, 19:19381 (RA;JP) 

Smart machine protection system, 19:19337 (RA;JP) 

Software Use Control, 19:19511 (R;US) 

Status of the control and beam diagnostic systems of the 
CRYRING project, 19:19356 (RA;JP) 

CONTROL THEORY 
Feedback - closing the loop digitally, 19:19380 (RA;JP) 


592 ERA Vol. 19, No. 7 


CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 

See ANALOG-TO-DIGITAL CONVERTERS 
CONVERTERS (DIGITAL-ANALOG) 

See DIGITAL-TO-ANALOG CONVERTERS 
COOLANT CLEANUP SYSTEMS 

Purification of power plant waters with high gradient magnetic 

fitters, 19:18594 (R;Fl;in Finnish) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 

Sediment and process water characterization in support of 300 
Area North Process Pond physical soil washing test, 
19:18257 (R;US) 

COOLERS 
See HEAT EXCHANGERS 
COOLING 

See also REFRIGERATION 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COORDINATED RESEARCH PROGRAMS 
Preparing for the next generation of nuclear power in the US, 
19:20491 (IA;CA) 
COPOLYMERS 
Polymer research by neutron scattering, 19:20246 (RA;JP) 
COPPER 

An equilibrium model for ligand-modified micellar-enhanced 
ukrafiltration, selective separation of metal ions using imi- 
noacetic substituted polyamines and a theoretical model for 
the titration behavior of polyamines, 19:19116 (R;US) 

Atomic copper density measurement in a cylindrical magnetron 
discharge, 19:20370 (IA;AU) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 8, July-September 1993, 19:18457 (R;US) 

Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,eamn=60 MeV/nucleon, 19:20218 (R;US) 

Methyl chioride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 7, Apri-+-June 1993, 19:19137 
(R;US) 

Statistical multifragmentation: Is the distinction between simul- 
taneous and sequential decay inessential?, 19:20219 (R;US) 

Structures and properties of materials recovered from high 
shock pressures, 19:19080 (R;US) 

Use of ligand-modified micelliar-enhanced ultrafittration to selec- 
tively separate copper ions from wastewater streams, 
19:19117 (R;US) 

COPPER 64 TARGET 

Subthreshold antiproton and K~ production in heavy ion colli- 

sions, 19:20142 (R;DE) 
COPPER ALLOYS 

Alloys studied by neutron scattering, 19:19042 (RA;JP) 

Irradiation-related amorphization and crystallization: In situ 
transmission electron microscope studies, 19:19027 (R;US) 

COPPER OXIDES 

Superconducting TiCasBapCu3O, thick films: 

19:19058 (R;US) 
COPPER SELENIDES 

New plasma source of hydrides for epitaxial growth: Final sub- 
contract report, 15 April 1991-3 September 1993, 19:19103 
(R;US) 

COPROCESSING 

Bench-Scale Co-Processing, 19:17774 (R;US) 

Bench-scale co-processing: Quarterly report No. 16, April 1, 
1992—June 30, 1992, 19:17927 (R;US) 

CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 


Final report, 





CORIUM 

Applied physical chemistry progress report, October 1991-— 
September 1992, 19:18754 (R;US) 

DIANA: A multi-phase, multi-component hydrodynamic model 
for the analysis of severe accidents in heavy water reactors 
with multiple-tube assemblies, 19:18757 (R;US) 

Estimates of durability of TMI-2 core debris canisters and cask 
liners, 19:19047 (R;US) 

Large-scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:18806 (R;US) 

MARTINS: A foam/film flow model for molten material relocation 
in HWRs with U-Al-fueled multi-tube assemblies, 19:18761 
(R;US) 

CORN (MAIZE) 

See MAIZE 

CORN STOVER 
See MAIZE 
CORROSION 

Study on development of geothermal-use materials, 19:18399 

(IA;JP;In Japanese) 
COSMOGONY 

See COSMOLOGY 
COSMOLOGY 

Aspects of the cosmological electroweak phase transition, 
19:19992 (R;DE) 

COSY STORAGE RING 
Response function of the trigger scintillation detector for the 
COSY 11 installation, 19:19465 (R;DE) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TECHNIQUES 

Combined investigations of heavy nucleus fission in the reaction 

with slow neutrons, 19:19456 (RA;DE) 
CP INVARIANCE 
CP violation and strong phases from penguins in B>—VV de- 
cays, 19:20032 (R;DE) 
CP-5 REACTOR 
CP-5 Reactor yard characterization study, 19:18755 (R;US) 
CRABS 

Dungeness crab and razor clam surveys at sites near Grays 
Harbor, Washington, and at Willapa Bay bar entrance, 
September 1993, 19:19662 (R;US) 

CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Fatigue case study and loading spectra for wind turbines, 
19:18420 (R;US) 
CREEKS 
See STREAMS 
CRIME DETECTION 
Energy & Technology Review, March 1994, 19:19515 (R;US) 
CRITICAL CURRENT 
Anisotropy of the critical current density in Bi-2223/Ag tapes, 
19:19075 (R;US) 
CRITICAL GROUP (ICRP) 
See ICRP CRITICAL GROUP 
CRITICAL HEAT FLUX 
Natural circulation and stability limits in advanced plants: The 
Galilean law, 19:18767 (R;US) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
The whole crop biorefinery project: Midterm assessment. Con- 
cept - status - perspectives, 19:18311 (R;DK) 

CRUDE OIL 

See PETROLEUM 
CRYSTAL PHASE TRANSITIONS 

See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL-PHASE TRANSFORMATIONS 

Phase transitions and neutron scattering, 19:20243 (RA;JP) 
CRYSTALS 

Flow of colloidal crystals, 19:19084 (RA;US) 


D PLUS RESONANCES 


Radiation amorphization of materials., 19:19044 (R;UA;In Rus- 
sian) 
CSF PROCESS 
See COAL LIQUEFACTION 
CSIRO PROCESS 
See COAL GASIFICATION 
CT SCANNING 
See CAT SCANNING 
CULTURAL RESOURCES 
Environmental guidelines for Development of Cultural Resource 
Management plans: Working draft for comment, 19:20484 
(R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Crystal structures of new cuprates containing CO3 analyzed by 
the Rietveld method of neutron powder diffraction, 19:20264 
(RA;JP) 
Neutron diffraction analysis of BaCuOz at 7 K, 19:20239 (RA;CZ) 
CURIUM 242 
Cluster decay, 19:20108 (IA;RU) 
CURIUM 247 TARGET 
Measurement and analysis of the neutron-induced fission cross 
sections of 247Cm, 2°Cr and Es, 19:20216 (R;US) 
CURIUM 248 TARGET 
Method for calculation of yields of neutron-rich heavy nuclei in 
nuclei in incomplete fusion reactions, 19:20203 (IA;RU) 
CURRENT ALGEBRA 
On bosonic and supersymmetric current algebras for non-semi- 
simple groups, 19:19952 (R;DE) 
CYANIDES 
A novel photocatalytic detoxification process for cyanide 
wastes, 19:18984 (RA;US) 
CYCLIC ACCELERATORS 
See also SYNCHROTRONS 
Application package DeCA. Version 3.3: 
19:20563 (R;UA) 
CYCLOTRON INSTABILITY 
lon cyclotron instability of real and simulated fusion product pop- 
ulations, 19:20336 (IA;XA) 
CYLINDERS 
Basic tests on 48Y-Cylinder for integrity evaluation, 19:19215 
(IA;JP) 
Consideration of impact behaviour of radioactive packages onto 
real targets, 19:19218 (IA; JP) 
CYTRIPHOS 
See AMINES 
RADIOPROTECTIVE SUBSTANCES 
CZECHOSLOVAKIA 
See SLOVAKIA 


Users quide., 


D 


D CODES 
DARTS: SAS Mainframe Energy/Housing Data Cross- 
Tabulation Report Generator, 19:20543 (CM;US) 
DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20546 (CM;US) 
DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20547 (CM;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 
DIANS3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20544 (CM;US) 
DYNASD: Explicit 3-D Hydrodynamic FEM Program, 19:20535 
(CM;US) 
D MESONS 
Beauty physics in lattice gauge theory, 19:20039 (R;DE) 
The Isgur-Wise function for a potential model in the bilocal field 
approach, 19:20017 (RA;DE) 
D PLUS RESONANCES 
See DMESONS 


ERA Vol. 19, No. 7 593 





D-1865 RESONANCES 


D-1865 RESONANCES 
See DMESONS 
D-T REACTORS 
See also STEADY-STATE D-T REACTORS 
Burn stability of tokamak fusion plasmas with synergetic current 
drive, 19:20329 (1A;XA) 
Transition to thermonuclear burn in fusion plasmas, 19:20330 
(IA;XA) 
DAMAGE FACTOR 
See FORMATION DAMAGE 
DAMAGE RATIO 
See FORMATION DAMAGE 
DAMAGE ZONE 
See FORMATION DAMAGE 
DAMS 
Artificial cooling of the Columbia River by dam regulation, 1960, 
19:18684 (R;US) 
Artificial cooling of the Columbia River by dam regulation, 1961, 
19:18700 (R;US) 
Presentations from the 1992 Coal Mining impoundment Infor- 
mational Meeting, 19:17859 (R;US) 
Qualitative assessment of the impacts of proposed system oper- 
ating strategies to resident fish within selected Columbia 
River Reservoirs, 19:18348 (R;US) 
DATA ACQUISITION 
Influence of PSA methodology on NPP data collection, 
19:18505 (RA;XA) 
DATA ACQUISITION SYSTEMS 
Data acquisition systems: Final report, 19:19294 (R;US) 
DATA BASE MANAGEMENT 
QUESTEL, 19:20591 (IA;DE) 
Semantic modeling for theory clarification: The realist vs liberal 
international relations perspective, 19:18831 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA FORMS 
Using PL/SQL to automatically enhance CASE*Generator 2.0 
generated forms, 19:20583 (R;US) 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
Application of linear associative neural network to Nail(TI) 
gamma-ray spectrum analysis, 19:19467 (RA;JP) 
Application of neural networks in the ARGUS-experiment for the 
analysis of B- and Tau-physics, 19:19440 (R;DE) 
Development of a signal-analysis algorithm for the ZEUS 
transition-radiation detector under application of a neural net- 
work, 19:19436 (R;DE;in German) 
Performance analysis of sequential tests in process control, 
19:20507 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 
Travel to France to attend ISO IEC JTC1 SC21/WG3/CSMF 
meeting: Foreign trip report, 19:20587 (R;US) 
DATA-FLOW PROCESSING 
Systematic control of parallelism in array-based dataflow com- 
putation, 19:20529 (RA;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECANE 
Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, April 15, 1993-July 15, 1993, 
19:19136 (R;US) 
DECARBOXYLASE 
See DECARBOXYLASES 
DECARBOXYLASES 
Anaerobic biprocessing of low rank coals: Final technical report, 
September 12, 1990—August 10, 1993, 19:17782 (R;US) 
Regulation of polyamine synthesis in plants: Annual progress 
report, 19:19680 (R;US) 
DECAY (BIOLOGICAL) 
See DECOMPOSITION 


594 ERA Vol. 19, No. 7 


DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Estimating pressurized water reactor decommissioning costs: A 
user's manual for the PWR Cost Estimating Computer Program 
(CECP) software: Draft report for comment, 19:18515 (R;US) 

Waste management aspects of Decontamination and Decom- 
missioning (D&D) projects, 19:18035 (R;US) 

DECOMPOSITION 

Direct catalytic decomposition of nitric oxide: Quarterly technical 

progress report No. 8, July-September 1993, 19:18457 (R;US) 
DECONTAMINATION 

An assessment and evaluation for recycie/reuse of contami- 
nated process and metallurgical equipment at the DOE Rocky 
Flats Plant Site — Building 865: Final report, 19:18023 (R;US) 

Hanford surplus facilities programs facilities listings and descrip- 
tions: Revision 1, 19:18164 (R;US) 

Waste management aspects of Decontamination and Decom- 
missioning (D&D) projects, 19:18035 (R;US) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

Fission of spin-aligned projectile-like nuclei from ?°Pb 
(29MeV/u) + Au, 19:20128 (RA;DE) 

High p; pions as probes of the early dense reaction phase in 
heavy ion collisions at 1 GeV/nucleon, 19:20138 (R;DE) 

Is there A-matter at 1 GeV/nucleon?, 19:20139 (R;DE) 

Photon production in an expanding and chemically equilibrating 
gluon-enriched plasma, 19:20004 (R;DE) 

DEEP INELASTIC SCATTERING 

Correlation of partial waves in deep inelastic reaction and fis- 
sion, 19:19928 (IA;RU) 

Do deep inelastic scattering data favor a light gluino?, 19:20036 
(R;DE) 

Jets in deep inelastic scattering, 19:20028 (R;DE) 

The analytic structure of the anomalous dimension of the four- 
gluon operator in deep inelastic scattering, 19:20030 (R;DE) 

The triple Regge limit of diffractive dissociation in deep inelastic 
scattering, 19:20041 (R;DE) 

DEFORMED NUCLEI 

The new spectroscopy of excited superdeformed bands, 
19:20080 (IA;RU) 

[Nuclear masses: Tasks 1-9]: Final report, 19:20096 (R;US) 

DEGRADATION (CHEMICAL) 
See DECOMPOSITION 
DEGRADATION (THERMAL) 
See THERMAL DEGRADATION 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DENITRIFICATION 
Efficiency and economy of the SNCR process, 19:18430 (RA;Fl) 
DENMARK 

Hydrogen as an energy carrier, 19:18886 (R;DK) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements on a solar heating system from Ar-Con 
Solvarme A/S (Danish firm producing solar heating systems), 
19:18369 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements taken on solar heating systems produced by 
Dansk Solvarme A/S (Danish firm producing solar heating 
systems), 19:18367 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements on a solar heating system from Batec 
Solvarme A/S (Danish firm producing solar heating systems), 
19:18368 (R;DK;In Danish) 

Source separation and waste to energy in Denmark, 19:18993 
(R;DK) 

Transport of radioactive materials, 19:18281 (R;DK;In Danish) 

DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 





DEOXYRIBONUCLEIC ACID 
See DNA 

DEPARTMENT OF DEFENSE 
See US DOD 

DEPARTMENT OF TRANSPORTATION 
See US DOT 

DEPLETED URANIUM 

Fabrication options for depleted uranium components in 
shielded containers, 19:19247 (R;US) 

Production test IP-694-A: Depleted uranium irradiation, K reac- 
tors, 19:18738 (R;US) 

Supplement 1 to Production Test IP-694-A depleted uranium ir- 
radiation, K Reactors, 19:18739 (R;US) 

DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPTH DOSE DISTRIBUTIONS 
The influence of collimator factor on absorbed dose calculation, 
19:19855 (RA;XA) 
DEPTH DOSES 
See DEPTH DOSE DISTRIBUTIONS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 
Sealed tube comparisons of the compatibility of desiccants with 
refrigerants and lubricants, 19:19092 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFOVIBRIO 

Microbial reduction of SO. and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 

DESULFURIZATION 

DIANSD: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 

DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20544 (CM;US) 

Land application uses of dry FGD by-products: Monthly project 
Status report No. 33, [October 1, 1993—December 31, 1993], 
19:18965 (R;US) 

DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATORS 

Detonator cable initiation system safety investigation: Conse- 
quences of energizing the detonator and actuator cables, 
19:19513 (R;US) 

Explosive laser light initiation of propeliants, 19:19503 (PA;US) 

DEUTERIUM 
[Mechanism of hydrogen incorporation in coal liquefaction]: 
Progress report, December 31, 1993, 19:19139 (R;US) 
DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 

Development of a hydrogen and deuterium polarized gas target 
for application in storage rings: Progress report, [March 1, 
1993—February 28, 1994], 19:19347 (R;US) 

Effect of the resonant structure of “He on some of its charge- 
conjugate reactions, 19:20215 (R;US) 

Measurement of the asymmetry in the electro-disintegration of 
tensor polarized deuterons at the Novosibirsk VEPP-3 ring, 
19:20123 (R;US) 

Measurement of the magnetic neutron form factor at a four- 
momentum transfer of Q? = 0.255 (GeV/c)*, 19:20016 
(R;DE;In German) 

The deuteron spin-dependent structure function within an effec- 
tive meson-nucleon theory, 19:20133 (R;DE) 

The neutron-deuteron problem in close coupling formalism with 
Sturmian functions, 19:20067 (R;DE;In German) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON BEAMS 

Results from the Argonne, Los Alamos, JAERI collaboration, 

19:20145 (RA;XA) 


DIFFERENTIAL EQUATIONS 


DEUTERON REACTIONS 

High-spin nuclear target of '7®msHf: creation and nuclear reac- 
tion studies, 19:20185 (IA;RU) 

Review of the activation data for fast charged particle induced 
reactions, 19:20156 (RA;XA) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 

DEUTERONS 

The cascade-deuteron system, 19:20050 (R;US) 
DEVICES 

See EQUIPMENT 
DIAGNOSIS 

Complex radionuclide diagnostics of thyroid cancer remote 
metastases, 19:19754 (IA;UA;In Ukrainian) 

DIAL PAINTERS 

Dose-response relationships for female radium dial workers: A 
new look, 19:19820 (R;US) 

Prevalence of technical mesothorium in self-luminous compounds 
used by New Jersey radium dial workers, 19:19821 (R;US) 

Survival times of pre-1950 US women radium dial workers, 
19:19818 (R;US) 

Tumorigenesis in the U.S. radium luminizers: How unsafe was 
this occupation?, 19:19819 (R;US) 

DIAMONDS 
Demonstration of a high heat removal CVD diamond substrate 
edge-cooled multichip module, 19:19303 (R;US) 
DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Search for the H dibaryon by =~ capture on the deuteron, 
19:20058 (R;US) 

The cascade-deuteron system, 19:20050 (R;US) 

DIELECTRIC TRACK DETECTORS 

Evaluation of passive alpha detectors for  sen- 
sitive/inexpensive/fast characterization of radiological 
contamination on surfaces and in soils, 19:19580 (R;US) 

DIES 
Exploratory study on H13 steel dies, 19:19054 (R;US) 
DIESEL ENGINES 

Coal-fueled diesel technology development — Fuel injection 
equipment for coal-fueled diesel engines, 19:17887 (R;US) 

Design and operation of a medium speed 12-cylinder coal-fueled 
diesel engine: Phase 2 improvements, 19:19001 (R;US) 

Effects of natural gas composition on ignition delay under diesel 
conditions, 19:19006 (R;US) 

Electronic injection and control of diesel engines, 19:19005 
(R;DK) 

In-cylinder NO, reduction measures for medium speed diesel 
engines, 19:19000 (RA;FIl) 

Operational experience and maintenance programs of 
Transamerica Delaval, Inc., diesel generators, 19:18588 
(R;US) 

The effect of alternative fuels on the stability and lubricity of 
crankcase lubricants: Final report, September 1992— 
September 1993, 19:19013 (R;US) 

DIESEL FUELS 
Underground storage tank 431-D1U1, Closure Plan, 19:19238 
(R;US) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIET 

Comparison of chemical and extrinsic tag @*Fe and ®Zn) 
method on the in vitro bioavailability of Fe and Zn from food 
stuffs and human diets, 19:19800 (RA;CZ) 

DIFFERENTIAL CALCULUS 

A collection of tools in support of automatic differentiation, 

19:20505 (R;US) 
DIFFERENTIAL EQUATIONS 

See also NEUTRON DIFFUSION EQUATION 

A numerical method for singular boundary value problem of or- 
dinary differential equation, 19:20510 (R;CN;In Chinese) 
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DIFFRACTION (NEUTRON) 


DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSION 
A Monte Carlo model of boron diffusion in an argon plasma, 
19:20289 (iA;AU) 
Equilibria and dynamics of temperature in a fusion reactor 
plasma, 19:20331 (IA;XA) 
DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Proceedings of the Digital Systems Reliability and Nuclear 
Safety Workshop, 19:18799 (R;US) 
DIGITAL-TO-ANALOG CONVERTERS 
High accuracy ADC and DAC systems for accelerator control 
applications, 19:19373 (RA;JP) 
DIODE TRANSISTORS 
See TRANSISTORS 
DIOXIN 
Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRECTIONAL DRILLING 
Interim report for SNL/NM environmental drilling project, 
19:18868 (R;US) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (BIOLOGICAL) 
See DECOMPOSITION 
DISINTEGRATION (CHEMICAL) 
See DECOMPOSITION 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR PARTICLE) 
See ANNIHILATION 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSE SYSTEMS 
See DISPERSIONS 
DISPERSIONS 
See also COLLOIDS 
MIXTURES 
SUSPENSIONS 
Bridging microstructural and continuum theories of dispersed sys- 
tems with parallel computer architectures, 19:19268 (RA;US) 
Measurements of microstructure of colloidal dispersions: Ratio- 
nale & prospects, 19:19085 (RA;US) 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPLACEMENT GAGES 
Innovative directional and position specific sampling technique: 
Phase 2, Final report, [July 28, 1992—February 15, 1994], 
19:19495 (R;US) 
DISPLAY DEVICES 
Low-voltage cathodoluminescent properties of 
activated anion-deficient fluorites, 19:19161 (R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
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DISSOLVERS 

200 Area: Dissolver off-gases, 19:17954 (R;US) 

Fission product studies with plant dissolver solutions: [X-lodine, 
X-Arsenic: SE-PC No. 61, 19:18648 (R;US) 

Particle size of particulate matter in the dissolver off-gas stream, 
19:17957 (R;US) 

DISTRIBUTED DATA PROCESSING 

Travel to France for European Message Passing Interface 
Workshop: Foreign trip report, January 16-19, 1994, 
19:20565 (R;US) 

DISTRIBUTION FACTOR (RAD DOSES) 

See SPATIAL DOSE DISTRIBUTIONS 

DIVERTORS 

Travel to Germany for discussions on ITER divertor physics 
design and test program: Foreign trip report, February 19— 
March 5, 1994, 19:20460 (R;US) 

DNA 

Fluorescence spectroscopic studies of 
19:19687 (R;US) 

Structure-function studies of DNA damage using AB INITIO 
quantum mechanics and molecular dynamics simulation, 
19:19688 (R;US) 

Theoretical study of the conformation and energy of supercoiled 
DNA, 19:19686 (R;US) 

DNA ADDUCTS 

An exploration of sequence specific DNA-duplex/pyrene interac- 
tions for intercalated and surface-associated pyrene species: 
Technical progress report, 19:19907 (R;US) 

[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: Final report, 19:19905 (R;US) 

DNA SEQUENCING 

Accurate restoration of DNA sequences: 
19:19684 (R;US) 

New approaches to recognizing functional domains in biological 
sequences: Progress report, 19:19694 (R;US) 

Sequencing of megabase plus DNA by hybridization: Method 
development ENT: Final technical progress report, 19:19682 
(R;US) 

DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOGS 

Urogenital tumors, 19:19804 (R;US) 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DORIS STORAGE RING 

Application of neural networks in the ARGUS-experiment for the 

analysis of B- and Tau-physics, 19:19440 (R;DE) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE REDUCTION FACTOR 

See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 

See RADIOPROTECTIVE SUBSTANCES 
DOSE-RESPONSE RELATIONSHIPS 

Which parameters of the dose distribution are best related to the 
radiation response of tumours and normal tissues?, 19:19702 
(RA;XA) 

DOSEMETERS 

Development of an alanine dosimeter for gamma dosimetry in 
mixed environments — Summary of research, 19:19477 (R;US) 

Performance testing of dosimetry equipment. Postal dose inter- 
comparison of electron beams, 19:19860 (RA;XA) 

Radiation dosimetry in Cyprus, 19:19865 (RA;XA) 

Simple geometric phantom to be used in the IAEA network, 
19:19861 (RA;XA) 

The calibration chain. Role of the IAEA/WHO network of SSDLs, 
19:19851 (RA;XA) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also GAMMA DOSIMETRY 
PERSONNEL DOSIMETRY 


DNA _ dynamics, 


Progress report, 





Analysis of area monitoring options for Westinghouse Hanford 
Company, 19:18239 (R;US) 
Experience in in-vivo dosimetry investigations in Leuven, 
19:19858 (RA;XA) 
Radiotherapy dosimetry intercomparisons, 19:19852 (RA;XA) 
SEECAL: Program to calculate age-dependent, 19:19895 (R;US) 
Techniques used for in-vivo dosimetry, 19:19857 (RA;XA) 
What accuracy is needed in dosimetry, 19:19850 (RA;XA) 
DOWA PROCESS 
See DESULFURIZATION 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT (ELECTRON) 
See ELECTRON DRIFT 
DRIFT CHAMBERS 
Design, construction and test results of the ZEUS forward track- 
ing detector, 19:19441 (R;DE) 
DRIFT INSTABILITY 
Comparison of initial value and eigenvalue codes for kinetic 
toroidal plasma instabilities, 19:20419 (R;US) 
Excitation of magnetohydrodynamic modes by energetic trapped 
ions in reactive and dissipative systems, 19:20327 (IA;XA) 
DRILL BITS 
Analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18402 (IA;JP;in Japanese) 
Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 
DRILL CORES 
Three-dimensional imaging of drill core samples using syn- 
chrotron computed microtomography: Progress report, Year 
two, 19:17918 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING 
See also DIRECTIONAL DRILLING 
ROCK DRILLING 
WELL DRILLING 
Drill string enclosure, 19:18236 (PA;US) 
DRILLING (ROCK) 
See ROCK DRILLING 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 
Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 19:18404 (IA;JP) 
DRINKING WATER 
Guidelines for acceptable soil concentrations in the old F- and 
H-Area Retention Basins, 19:18196 (R;US) 
Sanitary Landfill groundwater monitoring report: Third quarter 
1993, 19:19645 (R;US) 
DRY STORAGE 
Activities in support of licensing Ontario Hydro’s Dry Storage Con- 
tainer for radioactive waste transportation, 19:19185 (iIA;JP) 
DTO 
See HEAVY WATER 
DUAL-PURPOSE POWER PLANTS 
Implementation plan for operating alternatives for the Naval 
Computer and Telecommunications Station cogeneration fa- 
cility at Naval Air Station North Island, San Diego, California, 
19:18976 (R;US) 
DUKOVANY V-2 REACTOR 
Experience from the preliminary nuclear power piant Dukovany 
PSA study, 19:18498 (RA;XA) 
Presentation and basic applications of PSA results, 19:18502 
(RA;XA) 
DUOPLASMATRONS 
The HOLOCROSS high current ion source system, 19:20446 
(IA;AU) 


EFFLUENTS (RADIOACTIVE) 


DUSTS 
Simulations of particle transport in plasma processing dis- 
charges, 19:19264 (RA;US) 
DYE LASERS 
Inter-amplifier pupil relay systems for a high average power dye 
laser at Lawrence Livermore National Laboratory, 19:17951 
(R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
Complex temporal and spatial patterns in nonequilibrium pro- 
cesses: Final report, December 1, 1987-November 30, 1992, 
19:20533 (R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 


E 


E CODES 
EQ3/6 V7.2A: Geochemical Modeling of Aqueous Systems, 
19:20537 (CM;US) 
User's manual for EROSION/MOD1: A computer program for 
fluids-solids erosion, 19:19276 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
TROPOSPHERE 
An experimental and numerical study of boundary layer struc- 
ture over areas of inhomogeneous sensible heat fluxes, 
19:19559 (R;US) 
Proceedings of the third Atmospheric Radiation Measurement 
(ARM) science team meeting, 19:19526 (R;US) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
Random and periodic substorms and their origins in the solar 
wind, 19:19939 (R;US) 
Substorm statistics: Occurrences and amplitudes, 19:19938 
(R;US) 
EARTHMOVING EQUIPMENT 
End effectors and attachments for buried waste excavation 
equipment, 19:18052 (R;US) 
EBR-2 REACTOR 
Method for the determination of technical specifications limiting 
temperature in EBR-II operation, 19:18538 (R;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Vegetation communities associated with the 100-Area and 200- 
Area facilities on the Hanford Site, 19:19634 (R;US) 
ECR HEATING 
State-of-the-art of high power gyro-devices and free electron 
masers, 19:20454 (R;DE) 
EDGE LOCALIZED MODES 
Edge density fluctuation diagnostic for DIll-D using lithium 
beams: 1992 annual report, 19:20307 (R;US) 
EDUCATION 
See also TRAINING 
Education programs catalog, 19:20480 (R;US) 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See SPATIAL DOSE DISTRIBUTIONS 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
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EFFLUENTS (THERMAL) 


EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EIGENSTATES 
Coherence and chaos, 19:19925 (R;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEINIUM 254 TARGET 
Measurement and analysis of the neutron-induced fission cross 
sections of 247Cm, 7°°Cr and *4Es, 19:20216 (R;US) 
EINSTEINIUM ADDITIONS 
See ALLOYS 
EKA-GOLD 
See ELEMENT 111 
EKA-HAFNIUM 
See ELEMENT 104 
EKA-OSMIUM 
See ELEMENT 108 
EKA-PLATINUM 
See ELEMENT 110 
EKA-TUNGSTEN 
See ELEMENT 106 
EKU 
See EREVAN SYNCHROTRON 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTICITY 
HEMP: hydrodynamic elasticmagneto plastic, 19:20559 (CM;US) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 
Aging management guideline for commercial nuclear power 
plants-stationary batteries: Final report, 19:18492 (R;US) 
Kansas State University DOE/KEURP Site Operator Program: 
Year 3, Third quarter report, January 1, 1994—March 31, 
1994, 19:19009 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
CABPRO: An expert system for process planning multiwire ca- 
bles: Final report, 19:19229 (R;US) 
ELECTRIC CONDUCTORS 
Cu ion disordering in high ionic conductor Rb4gCuy¢6l7Cl,s, 
19:20279 (RA;JP) 
Synthesis, structure and electrical properties of the thallium 
ruthenate pyrochlores, 19:20277 (RA;JP) 
ELECTRIC CONTACTS 
Non-alloyed, refractory metal contact optimization with shallow 
implantations of Zn and Mg, 19:19301 (R;US) 
ELECTRIC COOPERATIVES 
See ELECTRIC UTILITIES 
ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
HIGH-FREQUENCY DISCHARGES 
A_ self-consistent simulation of a magnetron discharge, 
19:19936 (IA;AU) 
ELECTRIC FIELDS 
Further studies of 60-Hz exposure effects on human function: 
Final report summary, July 3, 1989-September 15, 1993, 
19:19909 (R;US) 
ELECTRIC GENERATORS 
Application of PSA techniques for evaluation of proposed changes 
to DG maintenance at Kozloduy-3 NPP, 19:18509 (RA;XA) 
Operational experience and maintenance programs of 
Transamerica Delaval, inc., diesel generators, 19:18588 
(R;US) 
Test strategies for standby diesel generators, 19:18484 (RA;XA) 
ELECTRIC HEATING 
Electronic circuit for use in an analog circuit analysis program 
for the simulation of the temperature behaviour of a heating 
section, 19:18915 (R;DE;in German) 
ELECTRIC POTENTIAL 
See also PLASMA POTENTIAL 
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Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;In Japanese) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;in Japanese) 

Electric sales and revenue 1992, April 1994, 19:18822 (R;US) 

State externality trends, 19:18887 (RA;US) 

ELECTRIC POWER INDUSTRY 
Electric power monthly, April 1994, 19:18888 (R;US) 
Electric power monthly, May 1994, 19:18889 (R;US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC UTILITIES 

Electric-utility DSM programs in a competitive market, 19:18890 
(R;US) 

Energy efficiency, market failures, and government policy, 
19:18992 (R;US) 

RPG1.01: Resource Planning Guide, 19:20549 (CM;US) 

US Energy Industry Financial Developments, 1993 fourth quar- 
ter, April 1994, 19:17931 (R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

Kansas State University DOE/KEURP Site Operator Program: 
Year 3, Third quarter report, January 1, 1994—March 31, 
1994, 19:19009 (R;US) 

Load calculation and system evaluation for electric vehicle cli- 
mate control, 19:19010 (R;US) 

Research and Development of Proton-Exchange Membrane 
(PEM) Fuel Cell System for Transportation Applications: Ini- 
tial Conceptual Design Report, 19:19008 (R;US) 

ELECTRICITY 
Electric power monthly, April 1994, 19:18888 (R;US) 
Electric power monthly, May 1994, 19:18889 (R;US) 
ELECTROCATALYSTS 

IGR NO,/SO, control technology: Quarterly report, October 1, 
1993—December 31, 1993, 19:18459 (R;US) 

IGR NO,/SO, control technology: [Quarterly] report, July 1, 
1993—September 30, 1993, 19:18458 (R;US) 

ELECTRODES 

See also ANODES 

Investigation of electrode melting by electric arcs, 19:19935 
(IA;AU) 

Theoretical and experimental study of air and hydrogen elec- 
trodes, 19:18909 (R;Fl) 

ELECTROLYTES 

Travel to Argentina to conduct a series of discussions with 
members of the Reactor Chemistry Division and Corrosion Di- 
vision and the University of Buenos Aires concerning those 
topics of research at ORNL: Foreign trip report, March 14— 
March 21, 1994, 19:19153 (R;US) 

ELECTROMAGNETIC FIELDS 

Draft environmental impact statement for construction and oper- 
ation of the proposed Bangor Hydro-Electric Company's 
second 345-kV transmission tie line to New Brunswick, 
19:18816 (R;US) 

TSAR modeling of a TEM horn and surrounding structure, 
19:19944 (R;US) 

ELECTROMAGNETIC PULSES 

EMP from a chemical explosion originating in a tunnel, 

19:19020 (R;US) 
ELECTROMAGNETIC SURVEYS 

See also MAGNETOTELLURIC SURVEYS 

Geophysical data fusion for subsurface imaging: Phase 1, 
19:19916 (R;US) 

ELECTRON ACCEPTOR 

See ELECTRONS 

ELECTRON BEAMS 

Expectations for neutron experiments: An electron physicist's 

view, 19:20292 (RA;JP) 





ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 

ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 

ELECTRON DETECTION 

Development of a signal-analysis algorithm for the ZEUS 
transition-radiation detector under application of a neural net- 
work, 19:19436 (R;DE;In German) 

ELECTRON DONOR 

See ELECTRONS 
ELECTRON DRIFT 

Calculation of drift waves in heliac geometry, 19:20394 (IA;AU) 
ELECTRON MICROSCOPY 

See also TRANSMISSION ELECTRON MICROSCOPY 

High-resolution imaging using Z-contrast Scanning Transmis- 
sion Electron Microscopy: Foreign trip report, February 
19-25, 1994, 19:19496 (R;US) 

The application of maximum entropy to Z-contrast imaging in a 
stem, 19:19115 (R;US) 

ELECTRON PARAMAGNETIC RESONANCE 

See ELECTRON SPIN RESONANCE 

ELECTRON REACTIONS 

Measurement of the asymmetry in the electro-disintegration of 
tensor polarized deuterons at the Novosibirsk VEPP-3 ring, 
19:20123 (R;US) 

Measurement of the magnetic neutron form factor at a four- 
momentum transfer of Q* = 0.255 (GeV/c)*, 19:20016 
(R;DE;In German) 

ELECTRON SOURCES 

Proceedings of the workshop on photocathodes for polarized 

electron sources for accelerators: Revision, 19:19400 (R;US) 
ELECTRON SPIN RESONANCE 

Magnetic resonance studies of photoinduced electron transfer in 
homogeneous and heterogeneous media: Progress report, 
June 1, 1993—May 31, 1994, 19:20102 (R;US) 

ELECTRON TEMPERATURE 

A spectroscopic study of a hydrogen/methane microwave 

plasma, 19:20402 (IA;AU) 
ELECTRON TRANSFER 

Magnetic resonance studies of photoinduced electron transfer in 
homogeneous and heterogeneous media: Progress report, 
June 1, 1993—May 31, 1994, 19:20102 (R;US) 

ELECTRON-NUCLEON INTERACTIONS 

See also ELECTRON-PROTON INTERACTIONS 

The spin observables of electron-nucleon scattering from the 
formalism of nucleon-nucleon scattering, 19:20052 (R;US) 

ELECTRON-POSITRON INTERACTIONS 

A calorimetric measurement of the strong coupling constant in 
electron-positron annihilation at a center-of-mass energy of 
91.6 GeV, 19:20054 (R;US) 

Observation of polarization effects in A*, semileptonic decay, 
19:20034 (R;DE) 

Single top quark production at LEP2007?, 19:20038 (R;DE) 

Strongly interacting Higgs sector and W-pair production in e*e~ 
collisions, 19:20023 (R;DE) 

Studies on the independence of the strong interactions on the 
flavor quantum numbers with bottom, charm, strange, and 
light quarks, 19:19989 (R;DE;In German) 

The reaction e*e- —wbb and the Higgs signal at LEP200 and 
NLC, 19:20027 (R;DE) 

ELECTRON-PROTON INTERACTIONS 

Diffractive hard scattering at ep and pp colliders, 19:20029 (R;DE) 

Exotic particle searches, photoproduction and diffraction in DIS 
at HERA, 19:20042 (R;DE) 

Hard diffractive scattering in high energy ep collisions and the 
Monte Carlo generator RAPGAP, 19:20026 (R;DE) 

Hard processes at HERA: Theoretical status, 19:20040 (R;DE) 

Inclusive particle production at HERA: Resolved and direct 
quasi-real photon contributions in next-to-leading order QCD, 
19:20037 (R;DE) 

New results from ZEUS on e-p collisions at HERA, 19:20022 
(R;DE) 

Results from the H1 experiment at HERA, 19:20035 (R;DE) 

Results from the ZEUS experiment at HERA, 19:20021 (R;DE) 
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Searches for new particles at HERA, 19:20019 (R;DE) 

Study of jet reconstruction algorithms for HERA ep collider 
events, 19:20031 (R;DE) 

The hadronic final state in the deep inelastic electron-proton 
scattering. A comparison between the ZEUS data measured 
1992 and theoretical models, 19:20015 (R;DE;in German) 

ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 

Characterization of lithium niobate electro-optic modulators at 
cryogenic temperatures, 19:19311 (R;US) 

Close-out report: Schematics and documentation, 19:19410 
(R;US) 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
ANALOG-TO-DIGITAL CONVERTERS 
DIGITAL-TO-ANALOG CONVERTERS 

Designing aluminum sealing glasses for manufacturability, 
19:19104 (R;US) 

High-speed digital project, HSD test capability, 19:19297 (R;US) 

ELECTRONS 

Spin dynamics in storage rings and linear accelerators, 

19:19339 (R;US) 
ELECTROSTATIC PRECIPITATORS 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, October 
1—December 31, 1993, 19:18454 (R;US) 

Flue gas conditioning for improved particle collection in electro- 
Static precipitators: Second topical report, Results of 
bench-scale screening of additives, 19:18453 (R;US) 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, October 
1—December 31, 1993, 19:18454 (R;US) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 10, October 1, 
1993—December 31, 1993, 19:17846 (R;US) 

Pulsed electrostatic precipitators to enhance dust precipitation, 
19:18463 (R;DE;in German) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 

ELEMENT 104 

Dirac-Slater calculations of element 104(Ku) tetrachloride, and 
basic properties of volatile molecules, 19:19164 (IA;RU) 

On-line study of neutron deficient hafnium isotopes as homolo- 
gous of 104 element, 19:20165 (IA;RU) 

ELEMENT 104 261 

Comparative determination of ion exchange equilibria of ele- 
ment 104 and hafnium by a novel chromatographic method, 
19:20074 (IA;RU) 

ELEMENT 104 262 
On-line gas chemistry experiments with transactinide elements, 
19:20166 (IA;RU) 
ELEMENT 104 ISOTOPES 
See also ELEMENT 104 261 
ELEMENT 104 262 

Chemical studies of element 104-106; search for relativistic ef- 

fects, 19:20071 (IA;RU) 
ELEMENT 105 262 

On-line gas chemistry experiments with transactinide elements, 

19:20166 (IA;RU) 
ELEMENT 105 ISOTOPES 

See also ELEMENT 105 262 

Chemical studies of element 104-106; search for relativistic ef- 
fects, 19:20071 (IA;RU) 

ELEMENT 106 

The possibilities of chemical isolation of element 106 from aque- 
ous solutions according to the model experiments with short 
lived tungsten isotopes, 19:20072 (IA;RU) 

ELEMENT 106 263 

Chemical identification of element 106 by the thermochromato- 

graphic method, 19:20073 (IA;RU) 
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ELEMENT 106 ISOTOPES 


ELEMENT 106 ISOTOPES 
See also ELEMENT 106 263 
Chemical studies of element 104-106; search for relativistic ef- 
fects, 19:20071 (IA;RU) 
ELEMENT 108 
Search for enhanced nuclear stability near the new deformed 
shells N=162 and Z=108, 19:20070 (IA;RU) 
ELEMENT 110 
Formation of transfermium nuclei in fusion reactions of Z>10 
heavy ions with actinide targets and possibilities to synthesize 
the element 110, 19:20162 (IA;RU) 
identification of rare heavy nuclei at cross-sections of one pico- 
bam, 19:20105 (IA;RU) 
ELEMENT 111 
identification of rare heavy nuclei at cross-sections of one pico- 
bam, 19:20105 (IA;RU) 
ELEMENTARY PARTICLES 
See also HADRONS 
INTERMEDIATE BOSONS 
POSTULATED PARTICLES 
STRANGE PARTICLES 
Travel to Aosta Valley, Italy for meeting on particle physics, and 
CERN to discuss ES&H issues: Foreign trip report, March 6— 
17, 1993, 19:19318 (R;US) 
ELM (PLASMA PHYSICS) 
See EDGE LOCALIZED MODES 
EMBANKMENTS 
Presentations from the 1992 Coal Mining Impoundment Infor- 
mational Meeting, 19:17859 (R;US) 
EMERGENCY PLANS 
Emergency Planning and Community Right-to-Know Act 
(EPCRA) requirements: CERCLA Information Brief, 19:18840 
(R;US) 
Radiological Assistance Program plan, Region 8: Revision 1, 
19:19842 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENDOCRINE GLANDS 
See also PANCREAS 
THYROID 
Diagnosis and management of endocrine gland neoplasmas: 
Revision 1, 19:19803 (R;US) 
ENDONUCLEASES 
Viruses of eukaryotic green algae: Final technical report, June 
1, 1989-February 1, 1992, 19:19676 (R;US) 
ENDOTHELIUM 
Plasma thrombomodulin and von Willebrand factor as molecular 
markers of endothelial cell injury in patients undergoing regu- 
lar radiotherapy, 19:19837 (R;CN) 
ENERGY ANALYSIS 
DARTS: SAS Mainframe Energy/Housing Data Cross- 
Tabulation Report Generator, 19:20543 (CM;US) 
ENERGY CONSERVATION 
Cape Canaveral Air Force Station integrated resource assess- 
ment: Volume 3, Resource assessment, 19:18926 (R;US) 
DOE-2 sample run book: Version 2.1E, 19:18917 (R;US) 
DOE-2 supplement: Version 2.1E, 19:18919 (R;US) 
Need for multiple criteria decision techniques for evaluating low- 
energy concepts, 19:18937 (RA;Fl) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
DOE-2, BDL summary: Version 2.1E, 19:18918 (R;US) 
Monthly energy review, April 1994, 19:18892 (R;US) 
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ENERGY DEMAND 

Short-term energy outlook: Quarterly projections, 2nd quarter 
1994, 19:18882 (R;US) 

The National Energy Modeling System: An overview, 19:18827 
(R;US) 

ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES 

1991 Annual performance report for environmental oversight 
and monitoring at Department of Energy Facilities in New 
Mexico, 19:19527 (R;US) 

Characterization of past and present waste streams from the 
325 Radiochemistry Building, 19:18138 (R;US) 

Orientation to pollution prevention for facility design, 19:18143 
(R;US) 

ENERGY INFORMATION ADMINISTRATION 
See US ENERGY INFORMATION ADMINISTRATION 
ENERGY MANAGEMENT 

Cape Canaveral Air Force Station integrated resource assess- 

ment: Volume 3, Resource assessment, 19:18926 (R;US) 
ENERGY POLICY 

The econometric submodels of the Energy Policy Socioeco- 
nomic Impact Model (EPSIM), 19:18910 (R;US) 

Workshop on women and global energy policy: Foreign trip re- 
port, January 17-24, 1994, 19:18829 (R;US) 

ENERGY RECOVERY 

Data analysis and assessment accompanied with technology 
development for increasing geothermal energy recovery.: 
Analysis and assessment on geothermal fluid flow, 19:18401 
(IA;JP;in Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
Production and re-injection of hot water/development of tech- 
nology for increasing geothermal energy recovery), 19:18390 
(IA;JP;In Japanese) 

Development of technology for increasing geothermal energy 
recovery, 19:18407 (IA;JP) 

ENERGY SOURCE DEVELOPMENT 
Process evaluation of the Regional Biomass Energy Program, 
19:18321 (R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Monthly energy review, April 1994, 19:18892 (R;US) 
ENERGY SUPPLIES 

Short-term energy outlook: Quarterly projections, 2nd quarter 
1994, 19:18882 (R;US) 

The National Energy Modeling System: An overview, 19:18827 
(R;US) 

ENERGY TRANSFER 

See also HEAT TRANSFER 

A-TOUGH: A multimedia fluid-flow/energy-transport model for 
fully- coupled atmospheric-subsurface interactions, 19:19281 
(RUS) 

ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
REACTOR PROTECTION SYSTEMS 

Airbags to Martian Landers: Analyses at Sandia National Labo- 
ratories, 19:19236 (R;US) 

An evaluation of the B&W Owners Group BAW-10182 topical 
report: Justification for increasing the engineered safety fea- 
tures actuation system on-line test intervals: Technical 
evaluation report, 19:18776 (R;US) 

ENGINEERING 
See also HUMAN FACTORS ENGINEERING 
NUCLEAR ENGINEERING 
SAFETY ENGINEERING 
Careers in science and technology, 19:20483 (R;US) 
ENGINEERING PERSONNEL 
See ENGINEERS 





ENGINEERS 
Transfer Retention at City College in Engineering (TRACC): Fi- 
nal report, September 30, 1992—September 29, 1993, 
19:20481 (R;US) 
ENGINES 
See also HEAT ENGINES 
Heat pipe radiation cooling (HPRC) for high-speed aircraft 
propulsion: Phase 2 (feasibility) final report, 19:19011 (R;US) 
ENGLAND 
See UNITED KINGDOM 


ENHANCED RECOVERY 

See also MICROBIAL EOR 

National Institute for Petroleum and Energy Research annual re- 
port for October 1, 1991—September 30, 1992, 19:17919 
(R;US) 

ENRICHED URANIUM REACTORS 
See also BWR TYPE REACTORS 
CP-5 REACTOR 
CHERNOBYLSK-4 REACTOR 
JMTR REACTOR 
JRR-3M REACTOR 
KUR REACTOR 
N-REACTOR 
NIEDERAICHBACH REACTOR 
PWR TYPE REACTORS 
SLOWPOKE TYPE REACTORS 
TRIGA TYPE REACTORS 
VR-1 REACTOR 
Nuclear power for the Philippines, 19:18514 (1;PH) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 

Dosimetry of external photon fields, 19:19540 (RA;CZ) 

| think that | shall never see --- a lovely forestry policy: Land 
use programs for conservation of forests, 19:19561 (R;US) 

Program director's overview report for the Office of Health & En- 
vironmental Research, 19:18850 (R;US) 

Quality assurance plan for the Basic Environmental Compliance 
and Monitoring Program (BECAMP): Revision 1, 19:18228 
(R;US) 

Radionuclide concentrations in white sturgeon from the 
Columbia River: Revision 1, 19:19661 (R;US) 

Savannah River Site environmental report for 1993 summary 
pamphlet, 19:19575 (R;US) 

Significance of FIZ Technik Databases in nuclear safety and en- 
vironmental protection, 19:20596 (IA;DE) 

State of Georgia's environmental and emergency preparedness 
activities for the Savannah River Site: Quarterly progress re- 
port, July 1, 1993—December 31, 1993, 19:19534 (R;US) 

The 1986 law on the prevention of radiation injuries: Surveil- 
lance of environmental radioactivity and preventive measures, 
19:18873 (IA;DE;in German) 

The 5th All-Union scientific conference on ionizing radiation pro- 
tection of nuclear-technical installations, 19:19322 (I;RU;in 
Russian) 

Toxicological benchmarks for screening potential contaminants 
of concern for effects on sediment-associated biota: Environ- 
mental Restoration Program ESD Publication 4107, 19:19599 
(R;US) 

Toxicological benchmarks for wildlife: Environmental Restora- 
tion Program, 19:18225 (R;US) 

Using news databases for an inhouse press cutting service, 
19:20595 (IA;DE) 

ENVIRONMENTAL EFFECTS 

SIHTI - Energy and environmental technology: Final report on 

the energy research programme 1991-1992, 19:19544 (R;Fl) 
ENVIRONMENTAL EXPOSURE 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities: Progress report, August 
1993—January 1994, 19:18807 (R;US) 

ENVIRONMENTAL EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 


EQUIPMENT 


ENVIRONMENTAL IMPACT STATEMENTS 
Draft programmatic environmental impact statement for the Ura- 
nium Mill Tailings Remedial Action Ground Water Project: 
Revision 3, 19:18220 (R;US) 
ENVIRONMENTAL IMPACTS 
Environmental planning and decision making: A case study, 
19:18852 (R;DK) 
Pricing of traffic noise and exhaust gases in road planning, 
19:18989 (R;Fl) 
Response to comments received from the State of Colorado 
and the public on the Environmental Assessment for resump- 
tion of thermal stabilization of plutonium oxide in Building 707, 
19:18837 (R;US) 
ENVIRONMENTAL POLICY 
Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and 
Reauthorization Act Section 120(e)(5): Annual report to 
Congress for Fiscal year 1992, 19:18016 (R;US) 
Environmental implementation plan: Chapter 14, Environmental 
compliance tracking and data management: Revision, 
19:18855 (R;US) 
Environmental planning and decision making: A case study, 
19:18852 (R;DK) 
Environmental regulatory update table, 
19:18851 (R;US) 
| think that | shall never see --- a lovely forestry policy: Land 
use programs for conservation of forests, 19:19561 (R;US) 
Report of the German Government about the conference for the 
environment and development held by the United Nations in 
June 1992 in Rio de Janeiro, 19:18848 (i;DE;In German) 
ENVIRONMENTAL PROTECTION AGENCY 
See USEPA 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
1991 Annual performance report for environmental oversight 
and monitoring at Department of Energy Facilities in New 
Mexico, 19:19527 (R;US) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Ecotoxicity literature review of selected Hanford Site contami- 
nants, 19:19618 (R;US) 
F-Area Seepage Basins groundwater monitoring report: First 
and second quarters 1993: Volume 1, 19:19642 (R;US) 
ENZYME INHIBITORS 
Restriction of virus infection by plants: Final report, July 1, 
1987—June 30, 1992, 19:19677 (R;US) 


March—April 1994, 


EPA 
See USEPA 
EPR 
See ELECTRON SPIN RESONANCE 
EPRI 
EPRI outreach program approach and accomplishments, 
19:17739 (RA;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Equations of state valid continuously from zero to extreme pres- 
sures with H2O and CO>2 as examples, 19:19150 (R;US) 
EQUIPMENT 
See also CONTROL EQUIPMENT 
DISSOLVERS 
ELECTRONIC EQUIPMENT 
FARM EQUIPMENT 
MACHINERY 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
WELL LOGGING EQUIPMENT 
Contaminated equipment renovation shop: A preliminary study, 
19:18059 (R;US) 
Guidelines for seismic qualification by experience in ALWRs, 
19:18768 (R;US) 
Handling and disposal of SP-100 ground test nuclear fuel and 
equipment, 19:18555 (R;US) 
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EQUIPMENT 


The use of ultra high pressure water for installation of instru- 
mentation in “assumed” leaker tanks, 19:18152 (R;US) 
Upgrading a 1944 plutonium-extraction plant to a modern de- 
contamination facility, 19:18251 (R;US) 
EQUIPMENT PROTECTION DEVICES 
Establishment of testing methods for protective functions and 
others relating to demonstration of new distributed power gen- 
eration technology commercialization, 19:18814 (R;JP;In 
Japanese) 
ERBIUM 152 
In-beam +-ray spectroscopy of N=84 nuclei above Gd and the 
impact of the (wh;1/2vhg/2)1* attraction on their yrast lines, 
19:20091 (R;DE) 
ERBIUM COMPOUNDS 
See also ERBIUM OXIDES 
Crystal structure and superconductivity of LnBapCu,O,(Ln = 
Ho, Er, Y, Dy and Gd) superconductors, 19:20266 (RA;JP) 
ERBIUM OXIDES 
Polarization analysis on two-dimensional 
ErFe2O,4_ 5, 19:20265 (RA;JP) 
EREVAN SYNCHROTRON 
Beam extraction control systems of the fast-cycling synchrotron, 
19:19358 (RA;JP) 
ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
EROSION 
User’s manual for EROSION/MOD1: A computer program for 
fluids-solids erosion, 19:19276 (R;US) 
ERUPTIVE VARIABLE STARS 
The winds of cataclysmic variables, 19:19946 (R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROPOIESIS 
Studies on erythropoiesis in bilharzial hematosplenomegalic 
cases and response to splenectomy using tracer technique, 
19:19722 (RA;CZ) 
ESCHERICHIA COLI 
Biotic and abiotic carbon to sulfur bond cleavage: Final report, 
19:17785 (R;US) 


antiferromagnet 


ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL 
Ethanol synthesis and water gas shift over bifunctional sulfide 


catalysts: Technical progress report, September 1993— 
November 1993, 19:17803 (R;US) 


High pressure synthesis gas conversion: Final report, 19:18336 
(R;US) 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Probing flame chemistry with MBMS, theory, and modeling: An- 
nual progress report, July 15, 1993—July 14, 1994, 19:19171 
(R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYRONE 
See ORGANIC SULFUR COMPOUNDS 
RADIOPROTECTIVE SUBSTANCES 
ETHYRONEETHYL PHOSPHINATE 
See ORGANIC SULFUR COMPOUNDS 
RADIOPROTECTIVE SUBSTANCES 
EUROPEAN COMMUNITIES 
Commission of the European Communities: Review of fast re- 
actor activities performed during 1992, 19:18551 (RA;XA) 
Impact of Finlands’ membership in the EU: Import of nuclear 
and other radioactive wastes, 19:18280 (R;Fl;In Finnish) 
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Status report on the irradiation testing of four low-enriched fuel 
elements (U3Si2-Al and UdSi1.6-A1) by the Netherlands En- 
ergy Research Foundation (ECN), 19:18603 (RA;US) 

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 

See CERN 

EUROPIUM 150 

Some results of the production of long-lived radionuclides in fast 

neutron induced reactions, 19:20144 (RA;XA) 
EVAPORATORS 
A review of the United Kingdom fast reactor programme, 
19:18548 (RA;XA) 

EXCAVATORS 

See EARTHMOVING EQUIPMENT 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCRETION ANALYSIS 

See PERSONNEL MONITORING 
EXECUTIVE CODES 

OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20541 (CM;US) 

OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20542 (CM;US) 

EXHAUST SYSTEMS 
SP-100 inert gas act activation, 19:18558 (R;US) 
EXHIBITS 
SciTech Clubs for Girls: [Annual] technical report, 19:20479 
(R;US) 

EXOTIC ATOMS 

See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-2 

See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 

CABPRO: An expert system for process planning multiwire ca- 

bles: Final report, 19:19229 (R;US) 

EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 

Effects of structural setting and rock peroperties on amplitudes 
of surface motions in the vicinity of small explosive tests, 
19:19173 (R;US) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 

EXPOSURE CHAMBERS 

Growth and physiological responses of Pinus ponderosa to 
long-term elevated CO, concentrations, 19:19795 (RA;US) 

Open-top chamber environments and foliage temperatures of 
ponderosa pine saplings and seedlings exposed to long-term 
elevated COz, 19:19794 (RA;US) 

EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 


- 


F CODES 
FORCE2: A multidimensional flow program for gas solids flow 
theory guide, 19:19279 (R;US) 
FORCE2: A multidimensional flow program for gas solids flow 
user's guide, 19:19278 (R;US) 
User’s manual for FLUFIX/MOD2: A computer program for fluid- 
solids hydrodynamics, 19:19277 (R;US) 
FABRIC FILTERS 
Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1— 
December 31, 1993, 19:18452 (R;US) 
FABRICATION 
See also MATERIALS WORKING 
Large scale molecular dynamics modeling of materials fabrica- 
tion processes, 19:19055 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 





FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TERMINAL) 

See TERMINAL FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FALLOUT DEPOSITS 

In-situ -y spectrometry of the Chernobyl fallout using soil-sample 
independent corrections for surface roughness and migration: 
Results from measurement campaigns in high contamination 
areas in Sweden, Russia and Ukraine, 19:19629 (R;SE) 

FALLOUT PARTICULATES 

See PARTICLES 

FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT 

Elgaard project: Energy saving project. Summary, 19:18967 

(R;DK;In Danish) 
FARMS 

Project Elgaard: Operational measurements (Danish farms), 
19:18974 (R;DK;in Danish) 

The Elgaard project: Energy-saving experiments. Corn-drying 
and dry-air generator (heat pumps) (Danish farms), 19:18969 
(R;DK;In Danish) 

The Elgaard project: Energy-saving experiments. Fouling of ven- 
tilation systems (Danish farms), 19:18971 (R;DK;in Danish) 

The Elgaard project: Energy-saving experiments. Lighting sys- 
tems in barns, 19:18922 (R;DK;in Danish) 

The Elgaard project: Energy-saving experiments. Micro-climatic 
environment for piglets (Danish farms), 19:18970 (R;DK;In 
Danish) 

The Elgaard project: Energy-saving experiments. Milk-cooling 
(Danish farms), 19:18972 (R;DK;In Danish) 

The Elgaard project: Energy-saving experiments. Older versus 
modern ventilation of barns (Danish farms), 19:18973 
(R;DK;In Danish) 

The Elgaard project: Operational mesurements. Appendix (Dan- 
ish farms. Energy conservation), 19:18975 (R;DK;In Danish) 

The Elgaard project: Survey based on questionnaires and en- 
ergy analysis (Danish farms), 19:18968 (R;DK;in Danish) 

FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST MAGNETOACOUSTIC WAVES 
Experimental fast wave studies in Sheila, 19:20375 (IA;AU) 
FAST REACTORS 
See also FBR TYPE REACTORS 
IFR REACTOR 

A review of fast reactor activities in Italy, 19:18545 (RA;XA) 

A review of the United Kingdom fast reactor programme, 
19:18548 (RA;XA) 

A review of the collaborative programme on the European Fast 
Reactor (EFR), 19:18550 (RA;XA) 

A review of the fast reactor program in Japan, 19:18546 (RA;XA) 

Commission of the European Communities: Review of fast re- 
actor activities performed during 1992, 19:18551 (RA;XA) 

The status of fast reactor technology in China, 19:18552 (RA;XA) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 

FAUJASITE 

Computer simulations of benzene in faujasite-type zeolites, 

19:19147 (R;US) 
FBR TYPE REACTORS 

See also LMFBR TYPE REACTORS 

A review of the Indian fast reactor programme. April 1992 - 
March 1993, 19:18544 (RA;XA) 

Status of fast reactor development in Germany, 19:18543 
(RA;XA) 


FERMIONS 


The story of the European fast reactor cooperation, 19:18553 
(R;DE) 
FEDERAL BUILDINGS 
See GOVERNMENT BUILDINGS 
FEDERAL REGION | 
See USA 
FEDERAL REGION Il 
See USA 
FEDERAL REGION Il 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION Vi 
See USA 
FEDERAL REGION VII 
See USA 
FEDERAL REGION Vill 
See USA 
FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 
LWR spent fuel management in the Federal Republic of Ger- 
many, 19:18067 (RA;XA) 
Report of the German Government about the conference for the 
environment and development heid by the United Nations in 
June 1992 in Rio de Janeiro, 19:18848 (1;DE;in German) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACTS 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado, 19:18204 
(R;US) 
Gunnison, Colorado, subpile study report, 19:18211 (R;US) 
Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix 
A of Attachment 3: Calculations, Final, 19:18202 (R;US) 
Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Reme- 
dial Action Selection Report, Appendix B of Attachment 2: 
Geology report, Final, 19:18200 (R;US) 
Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix B 
of Attachment 3: Groundwater hydrology report, Attachment 4: 
Water resources protection strategy, Final, 19:18201 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Environment, Safety and Health independent evaluation of Fer- 
nald Environmental Restoration Management Company's 
(FERMCO) Comprehensive Environmental Occupational 
Safety and Health Program (CEOSHP), 19:18218 (R;US) 
Solubility measurement of uranium in uranium-contaminated 
soils, 19:18234 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Exploiting the X-Window environment to expand the number, 
reach, and usefulness of Fermilab accelerator control con- 
soles, 19:19388 (RA;JP) 
Feedback - closing the loop digitally, 19:19380 (RA;JP) 
Impedance and instability threshold estimates in the main injec- 
tor |, 19:19332 (R;US) 
FERMILAB TEVATRON 
Phenomenological optimization of weekly integrated collider lu- 
minosity, 19:19415 (R;US) 
Proposed Fermilab fixed target experiment: Kaons at the Teva- 
tron: Environmental Assessment, 19:19346 (R;US) 
FERMIONS 
See also QUARKS 
Universal SU(2/1) and the Higgs and fermion masses, 19:19979 
(R;US) 
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FERMIONS 


Why do we live in 3+1 dimensions?, 19:19973 (RA;DE) 
FERNALD PRODUCTION PLANT 

See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 

See IRON COMPOUNDS 
FERROCYANIDES 

Ferrocyanide Safety Program: Quarterly report for the period 
ending March 31, 1994, 19:18246 (R;US) 

X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 

FERROELECTRIC MATERIALS 
Soft modes and phase transition at 74K in Rb2ZnCl4, 19:20273 
(RA;JP) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERROX PROCESS 
See DESULFURIZATION 
FERTILIZERS 

Energy in synthetic fertilizers and pesticides: Revisited: Final 

project report, 19:18303 (R;US) 
FEYNMAN PATH INTEGRAL 
6’-function perturbations and Neumann boundary-conditions by 
path integration, 19:19924 (R;DE) 
FIBER OPTICS 
Guiding hard x rays with glass polycapillary fiber, 19:19932 (R;US) 
FIBROBLASTS 

Uptake of silver in L-292 fibroblasts measured by application of 

Ag-110m, 19:18293 (RA;CZ) 
FIELD ALGEBRA 
A class of W-algebras with infinitely generated classical limit, 
19:19951 (R;DE) 
FIELD THEORIES 
See aiso GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 

Recent progress in irrational conformal field theory, 19:19982 
(R;US) 

FIELD-REVERSED THETA PINCH DEVICES 

Burst of energetic ions from reversed field pinch plasma, 
19:20422 (R;JP) 

Far-infrared laser interferometry measurements on the STP- 
3(M) reversed-field pinch, 19:20420 (R;JP) 

Global dynamo in a reversed field pinch plasma, 19:20421 (R;JP) 

FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
MAGNETIC FILTERS 

Fabrication of full-scale fiber reinforced hot-gas filters by chemi- 
cal vapor deposition: Final technical report, 19:17822 (R;US) 

The influence of carbon granule sizes on butane breakthrough 
curves, 19:19230 (R;US) 

FINITE DIFFERENCE METHOD 

Elimination of numerical dispersion in finite-difference modeling 

and migration by flux-corrected transport, 19:20534 (R;US) 
FINITE ELEMENT METHOD 

Experience with automatic, dynamic load balancing and adap- 
tive finite element computation, 19:20572 (R;US) 

GRIZ: Finite element analysis results visualization for unstruc- 
tured grids: User manual, 19:20581 (R;US) 

FINITE-RANGE INTERACTIONS 

Muttifragmentation: surface and Coulomb instabilities of sheets, 

bubbles and drops and drops, 19:20089 (IA;RU) 
FINLAND 

An approach to quality classification of deep groundwaters in 
Sweden and Finland, 19:19668 (R;Fl) 

Gamma-emitting radionuclides in the bottom sediments of some 
Finnish lakes, 19:19665 (R;Fl) 
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Impact of Finlands’ membership in the EU: Import of nuclear 
and other radioactive wastes, 19:18280 (R;Fl;in Finnish) 

Nuclear waste management programme 1994, 19:18089 
(R;Fl;In Finnish) 

FIRE HAZARDS 

WHC fire hazards analysis policy, 19:18494 (R;US) 
FIRE PREVENTION 

WHC fire hazards analysis policy, 19:18494 (R;US) 
FIREDAMP 

See METHANE 
FIRES 

Event tree analysis of accidents during transport of radioactive 
materials in Japan: The assessment about the tunnel fire, 
19:19212 (IA;JP) 

Fire protection for inactive contaminated structures, 19:18254 
(R;US) 

FIREWOOD 
See WOOD FUELS 
FISCHER-TROPSCH SYNTHESIS 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 10, January 1, 1992— 
March 31, 1992, 19:17777 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch cat- 
alyst: Technical progress report No. 11, April 1, 1992—June 
30, 1992, 19:17778 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 12, July 1, 1992— 
September 30, 1992, 19:17779 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 13, October 1, 1992— 
December 31, 1992, 19:17780 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Final 
technical report: Project 6464, 19:17776 (R;US) 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, September 1, 1993—November 30, 1993, 
19:19140 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 11, March 26, 1993—June 26, 
1993, 19:17783 (R;US) 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Analysis of historic data for juvenile and adult salmonid produc- 
tion: Phase 1, Final report, 19:18346 (R;US) 

Minthorn Springs Creek summer juvenile release and adult col- 
lection facility: Annual report, 1992, 19:18344 (R;US) 

Redeployment as an alternative to decommissioning: Conver- 
sion of a US Department of Energy facility to fish rearing, 
19:18256 (R;US) 

Yakima Species Interactions Study: 
19:18343 (R;US) 

FISHES 

See also TROUT 

Qualitative assessment of the impacts of proposed system oper- 
ating strategies to resident fish within selected Columbia 
River Reservoirs, 19:18348 (R;US) 

Radionuclide concentrations in white sturgeon from the 
Columbia River: Revision 1, 19:19661 (R;US) 

FISSILE MATERIALS 

Criticality assessment of initial operations at the Defense Waste 
Processing Facility, 19:18168 (R;US) 

Experience with performance based training of nuclear criticality 
safety engineers, 19:19246 (R;US) 

SRTC criticality safety technical review: Phase 1 criticality 
analysis for the 9972-9975 family of shipping casks: (SRT- 
CMA-940003), 19:19237 (R;US) 

FISSION 
See also PHOTOFISSION 
SPONTANEOUS FISSION 
THERMAL FISSION 

Correlation of partial waves in deep inelastic reaction and fis- 

sion, 19:19928 (IA;RU) 


Annual report, 1992, 





Low-energy fission studies of neutron-deficient projectile frag- 
ments of 8, 19:20136 (R;DE;In German) 

Neutron emission from primary fragments and mass determina- 
tion, 19:20129 (RA;DE) 

Spectroscopy of fission fragments, 19:19449 (RA;DE) 

FISSION NEUTRONS 

Modulation of expression of genes encoding nuclear proteins 
following exposure to JANUS neutrons or +-rays, 19:19814 
(R;US) 

FISSION PRODUCT RELEASE 

ETEX and the participation of the National Institute of Meteorol- 
ogy and Hydrology in it, 19:19602 (IA;BG;In Bulgarian) 

State of Georgia’s environmental and emergency preparedness 
activities for the Savannah River Site: Quarterly progress re- 
port, July 1, 1998—December 31, 1998, 19:19534 (R;US) 

TDACE1: Fission Product Transport and Offsite Dose Calcula- 
tion, 19:20557 (CM;US) 

FISSION PRODUCTS 

Fission product security problem, 19:18271 (R;US) 

Fission product studies with plant dissolver solutions: |X-lodine, 
X-Arsenic: SE-PC No. 61, 19:18648 (R;US) 

Methods for decorporation of important fission products, 
19:19883 (RA;JP;In Japanese) 

Reaction fission production detector S-11,703, 19:18644 (R;US) 

Status of fast reactor development in Germany, 19:18543 
(RA;XA) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FLAMES 

Effects of molecular transport on turbulence-chemistry interac- 
tions in a hydrogen-argon-air jet diffusion flame, 19:19178 
(R;US) 

IR spectroscopy and acoustic pyrometry in combustion studies, 
19:17877 (RA;Fl) 

Laser sheet visualization: 
19:17900 (R;DK) 

Premixed burner studies of NO, formation and control, 
19:18446 (R;US) 

Probing flame chemistry with MBMS, theory, and modeling: An- 
nual progress report, July 15, 1993—July 14, 1994, 19:19171 
(R;US) 

Some effects of heat release in premixed flames, 19:19174 
(R;US) 

Spatially resolved models for small turbulent flames, 19:19180 
(R;SE) 

FLASKS 

See CASKS 
FLATTENING (NEUTRON FLUX) 

See NEUTRON FLUX FLATTENING 
FLAVOR MODEL 

A light scalar-HLQBS interplay and a HLOBS weak decay test, 
19:20018 (RA;DE) 

Studies on the independence of the strong interactions on the 
flavor quantum numbers with bottom, charm, strange, and 
light quarks, 19:19989 (R;DE;iIn German) 

The Isgur-Wise function for a potential model in the bilocal field 
approach, 19:20017 (RA;DE) 

FLORIDA UNIVERSITY REACTOR 
See UFTR REACTOR 
FLOW (BLOOD) 

See BLOOD FLOW 
FLOW (FLUID) 

See FLUID FLOW 
FLOW MODELS 

Hanford Site ground-water model: Geographic information sys- 
tem linkages and model enhancements, FY 1993, 19:19615 
(R;US) 

Review and selection of unsaturated flow models, 19:19918 
(R;US) 

FLOW VISUALIZATION 

Visualization and measurement of fluid phenomena using neu- 

tron radiography techniques, 19:18751 (RA;JP) 


Applied to power station flames, 


FLUE GAS 
Desulfurization 


FLOWMETERS 
190-H drawdown test, 19:18706 (R;US) 
The in situ permeable flow sensor: A device for measuring 
groundwater flow velocity, 19:19627 (R;US) 


FLUE GAS 
Additives 
Flue gas conditioning for improved particle collection in electro- 
static precipitators: Second topical report, Results of 
bench-scale screening of additives, 19:18453 (R;US) 
Cadmium 
Determination of heavy metal species at high temperatures, 
19:19520 (RA;Fl) 
Cleaning 
Flue gas conditioning for improved particle collection in electro- 
static precipitators: Second topical report, Results of 
bench-scale screening of additives, 19:18453 (R;US) 


Deashing 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison’s Niles Station, 19:18436 (RA;US) 

SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 

Denitrification 

Clean Coal Power at Toms Creek, 19:17764 (RA;US) 

Defining utility trace substance emissions and risks, 19:18440 
(RA;US) 

Enchancing the use of coal by gas reburning and sorben injec- 
tion, 19:18434 (RA;US) 

Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 

NOx control accomplishments and future challenges for coal- 
fired boilers, 19:18441 (RA;US) 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison’s Niles Station, 19:18436 (RA;US) 

Preliminary performance and operating results from the integrated 
dry NO,/SOz emissions control system, 19:18437 (RA;US) 
SOx-NOx-Rox Box™ demonstration project review, 19:18435 

(RA;US) 

The Milliken Station Clean Coal Demonstration Project: There’s 
more to it than concrete and steel, 19:18439 (RA;US) 

The NOXSO combined SO2NO, removable flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 

USDOE-Japan ministry of international trade and industry (MIT) 
meetings on SO, NO, processes and coal liquefaction: For- 
eign trip report, January 10-24, 1994, 19:17767 (R;US) 

Desulfurization 

Clean Coal Power at Toms Creek, 19:17764 (RA;US) 

Defining utility trace substance emissions and risks, 19:18440 
(RA;US) 

Enchancing the use of coal by gas reburning and sorben injec- 
tion, 19:18434 (RA;US) 

IGCC demonstration project status combustion engineering 
IGCC repowering project, 19:17760 (RA;US) 

Land application uses of dry FGD by-products: Monthly project 
status report No. 33, [October 1, 1993—December 31, 1993], 
19:18965 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Final report, September 1, 1992—November 30, 1993, 
19:17857 (R;US) 

Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison’s Niles Station, 19:18436 (RA;US) 

Pinon Pine IGCC project status, 19:17761 (RA;US) 

Preliminary performance and operating results from the integrated 
dry NO,/SO, emissions control system, 19:18437 (RA;US) 
Process configurations/modeling — Project 3.1: Final report, 
September 1, 1992—November 30, 1993, 19:17856 (R;US) 
Recovery and recycling of limestone in LEC flue gas desulfur- 

ization: Final report, third year, 19:17855 (R;US) 

SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 
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FLUE GAS 
Desulfurization 


The Milliken Station Clean Coal Demonstration Project: There’s 
more to it than concrete and steel, 19:18439 (RA;US) 

The NOXSO combined SO2NO, removabie flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 

USDOE-Japan ministry of international trade and industry (MITI) 
meetings on SO, NO, processes and coal liquefaction: For- 
eign trip report, January 10-24, 1994, 19:17767 (R;US) 

Gas Analysis 

Aerosols in black liquor combustion, 19:18313 (RA;Fl) 

IR spectroscopy and acoustic pyrometry in combustion studies, 
19:17877 (RA;Fl) 

Meetings 

USDOE-Japan ministry of international trade and industry (MITI) 
meetings on SO, NO, processes and coal liquefaction: For- 
eign trip report, January 10-24, 1994, 19:17767 (R;US) 

Mercury 

Determination of heavy metal species at high temperatures, 

19:19520 (RA;Fl) 
Nitrous Oxide 

Nitrous oxide emission and emission control in CFB boilers, 

19:18429 (RA;Fl) 
Scrubbing 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 7, [October-December 1993], 19:18460 
(R;US) 

Sodium Compounds 

Sodium and sulfur chemistry in combustion gases, 19:19166 

(R;Fl) 
Spray Drying 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Final report, September 1, 1992—November 30, 1993, 
19:17857 (R;US) 

Sulfur Dioxide 
Sodium and sulfur chemistry in combustion gases, 19:19166 
(R;Fl) 
FLUID FLOW 

See also CAPILLARY FLOW 
GAS FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
POTENTIAL FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

A multi-tiered wavefront sensor using binary optics, 19:19489 
(R;US) 

A report to the Department of Energy on studies of complexity in 
fluid systems, 19:19275 (R;US) 

A-TOUGH: A multimedia fiuid-flow/energy-transport model for 
fully- coupled atmospheric-subsurface interactions, 19:19281 
(R;US) 

Analysis of anelastic flow and numerical treatment via finite ele- 
ments, 19:19284 (R;US) 

Data analysis and evaluation on the development of hot dry rock 
power generation technology, 19:18412 (IA;JP) 

HEMP: hydrodynamic elasticmagneto plastic, 19:20559 (CM;US) 

Researches on fracturing and heat extraction from hot dry rock, 
19:18405 (IA;JP) 

The growth of disturbances in fluidized beds: Capturing gas and 
liquid behavior in a single framework, 19:19259 (RA;US) 

FLUID INJECTION 
See also STEAM INJECTION 
WATERFLOODING 

A novel approach to modeling unstable EOR displacements: Fi- 

nal report, 19:17908 (R;US) 
FLUID MECHANICS 

See also HYDRAULICS 

A comparison between direct spark ignition and prechamber ig- 
nition in an internal combustion engine, 19:17944 (R;US) 

Data analysis and assessment accompanied with technology 
development for increasing geothermal energy recovery.: 
Analysis and assessment on geothermal fluid flow, 19:18401 
(IA;JP;In Japanese) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
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FLUIDIZED BED BOILERS 

Control concept for fluidized bed coal, peat and wood combustion: 
optimization of flue gas emissions, control of process distur- 
bances and modeling of bed fuel inventory, 19:17870 (RA;Fl) 

Midwest Power's perspective of circulating PFBC, 19:17890 
(R;US) 

Nitrous oxide emission and emission control in CFB boilers, 
19:18429 (RA;FI) 

FLUIDIZED BED REACTORS 

Gasifier gas desulfurization at high temperatures and pressures, 
19:17756 (RA;Fl) 

Optical diagnostic techniques for fluidized bed combustion and 
gasification, 19:17878 (RA;Fl) 

FLUIDIZED BEDS 

Fabrication of full-scale fiber reinforced hot-gas filters by chemi- 
cal vapor deposition: Final technical report, 19:17822 (R;US) 

Heat transfer in the pressurized fluidized bed, 19:19249 (RA;Fl) 

Pressurized fluidized bed gasification of wood, peat and coal - Re- 
search at the Otaniemi PFBC/G test facility, 19:17758 (RA;Fl) 

Reactivity and fragmentation of low grade solid fuels in fluidized 
bed gasification, 19:17755 (RA;Fl) 

The growth of disturbances in fluidized beds: Capturing gas and 
liquid behavior in a single framework, 19:19259 (RA;US) 

FLUIDIZED-BED COMBUSTION 

Aerosol formation in fluidized bed solid fuel conversion pro- 
cesses, 19:17874 (RA;Fl) 

Bed material agglomeration during fluidized bed combustion: 
Technical progress report, October 1, 1993—December 31, 
1993, 19:17895 (R;US) 

Control concept for fluidized bed coal, peat and wood combustion: 
optimization of flue gas emissions, control of process distur- 
bances and modeling of bed fuel inventory, 19:17870 (RA;Fl) 

Modeling and paraliel-computer technique for simulation of fluid 
dynamics and combustion in circulating fluidized beds, 
19:17868 (RA;Fl) 

Optical diagnostic techniques for fluidized bed combustion and 
gasification, 19:17878 (RA;Fl) 

Pressurized circulating fluidized bed combustion research, 
19:17880 (RA;Fl) 

Pressurized fluidized bed combustion, 19:17879 (RA;Fl) 

Reactivity of fuels and formation of nitrogen oxides in pressur- 
ized fluidized bed combustion, 19:17873 (RA;Fl) 

Sulphur and nitrogen chemistry under pressurized combustion 
and gasification conditions, 19:17871 (RA;Fl) 

FLUIDIZED-BED COMBUSTORS 

Development of fireside performance indices, Task 7.33, Devel- 
opment of methods to predict agglomeration and deposition in 
FBCS, Task 7.36, Enhanced air toxics control, Task 7.45, 
19:17827 (R;US) 

Fiuid dynamics of pressurized, entrained coal gasifiers: Second 
quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:17819 (R;US) 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1992, 19:18445 (R;US) 

Measurement of alkali vapors in PFBC exhaust: Final report, 
19:19494 (R;US) 

Tidd PFBC demonstration project: Quarterly report, October— 
December 1993, 19:17889 (R;US) 

Update on the operation and performance testing of the Tidd 
PFBC Demonstration Plant, 19:17888 (R;US) 

FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
Direct numerical simulation of particle-turbulence interaction in 
channel flow, 19:19267 (RA;US) 
FLUOR SOLVENT PROCESS 
See DESULFURIZATION 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORINE 18 

Positron emission tomographic imaging of tumors using 
monocional antibodies: Progress report, November 1, 1992— 
October 31, 1993, 19:19698 (R;US) 





FLUORINE 19 REACTIONS 

High-energy +-rays in heavy-ion fusion-fission, 

(RA;DE) 
FLUORINE COMPOUNDS 

See also HYDROFLUORIC ACID 

Nuclear criticality safety assessment of the proposed CFC re- 
placement coolants, 19:18235 (R;US) 

FLUORS 

See PHOSPHORS 
FLUX (MAGNETIC) 

See MAGNETIC FLUX 
FLUX (METALLURGY) 

See METALLURGICAL FLUX 
FLUX (NEUTRON) 

See NEUTRON FLUX 
FLUX (RADIATION) 

See RADIATION FLUX 
FLUX JUMPS 

See MAGNETIC FLUX 
FLUX PINNING 

See MAGNETIC FLUX 
FLUXOIDS 

See MAGNETIC FLUX 
FLY ASH 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Second topical report, Results of 
bench-scale screening of additives, 19:18453 (R;US) 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 3, October 1, 
1993—December 31, 1993, 19:17749 (R;US) 

Hydrothermal reactions of fly ash: Quarterly report, October 1, 
1993—December 31, 1993, 19:17848 (R;US) 

Hydrothermal reactions of fly ash: [Quarterly] report, January 1, 
1994—March 31, 1994, 19:17849 (R;US) 

Hydrothermal reactions of fly ash: [Quarterly] report, July 1, 
1993—September 30, 1993, 19:17847 (R;US) 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison's Niles Station, 19:18436 (RA;US) 

SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 

Study of combustion originated ash particles, 19:18466 (R;US) 

Vitrification of heavy metal containing fly ashes, 19:18991 
(R;DE;In German) 

FOAMS 

Effects of capillarity on microscopic flow in porous media: 

Progress report, June 1, 1998—May 31, 1994, 19:19583 (R;US) 
FOOD 

Comparison of chemical and extrinsic tag G°Fe and ®Zn) 
method on the in vitro bioavailability of Fe and Zn from food 
stuffs and human diets, 19:19800 (RA;CZ) 

Model for transfer of cesium and strontium to domestic animal 
products as a consequence of accidental deposition on 
ground, 19:19807 (R;Fl;in Finnish) 

FOODSTUFFS 

See FOOD 
FORENSIC SCIENCE 

See CRIME DETECTION 
FORESTRY 

Removal of forest fuel when thinning, 19:18305 (R;SE;In 
Swedish) 

Responses of Miombo to harvesting: Ecology and manage- 
ment, 19:18304 (R;SE) 

FORESTS 

Draft environmental impact statement for construction and oper- 
ation of the proposed Bangor Hydro-Electric Company’s 
second 345-kV transmission tie line to New Brunswick, 
19:18816 (R;US) 

Examining the use of an existing western coniferous forest 
growth and succession model in elevated CO2 scenarios, 
19:19808 (RA;US) 

FORMATION DAMAGE 

Predictability of formation damage: An assessment study and 

generalized models: Final report, 19:17909 (R;US) 


19:20130 


FOSSIL-FUEL POWER PLANTS 
Comparative Evaluations 


FORMING (MATERIALS) 
See MATERIALS WORKING 


FORTRAN 
ADIFOR working note No. 11: ADIFOR strategies related to 
POINTER usage in MM5, 19:20506 (R;US) 


FOSSIL FUEL RESERVES 
See FOSSIL FUELS 


FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
Electric power monthly, April 1994, 19:18888 (R;US) 
Electric power monthly, May 1994, 19:18889 (R;US) 
Integrated science model for assessment of climate change, 
19:19572 (R;US) 
Travel to Germany to participate in an overview of Global Analy- 
sis, Interpretation, and Modeling Task Force activities: 
Foreign trip report, March 14—19, 1994, 19:19550 (R;US) 


FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 26, January 1—March 31, 1994, 19:18447 
(R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 14, January 1, 1994— 
March 31, 1994, 19:18455 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 13, October 1993—December 1993, 
19:18456 (R;US) 

Reduction of NO, emissions from power plants firing pulverized 
peat, through combustion control, 19:18431 (RA;Fl) 


Air Pollution Control 

Advanced aerogel materials for in-situ capture of waste gases 
from fossil fuel combustion, 19:18464 (RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1— 
December 31, 1993, 19:18452 (R;US) 

Development of the integrated environmental control model: 
Cost models of selective catalytic reduction (SCR) NO, con- 
trol systems: Quarterly progress report, October-December 
1993, 19:18461 (R;US) 

Direct sulfur recovery during the regeneration of flue-gas sor- 
bents, 19:18465 (RA;US) 

Flue gas conditioning for improved particle collection in electro- 
Static precipitators: Quarterly technical report, October 
1—December 31, 1993, 19:18454 (R;US) 

IGR NO,/SO, control technology: [Quarterly] report, July 1, 
1993-—September 30, 1993, 19:18458 (R;US) 

Measurement of chemical emissions under the influence of low- 
NO, combustion modifications: Final report, 19:18448 (R;US) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
burner boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 

Ashes 

Radiative heat transfer in pulverized-coal-fired boilers: Develop- 
ment of the absorptive/reflective character of initial ash 
deposits, 19:17842 (R;US) 

Bollers 

The coal quality expert: A focus on slagging and fouling, 

19:17884 (RA;US) 
Combustors 

The Healy Clean Coal Project: 

19:17744 (RA;US) 


Comparative Evaluations 
Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
burner boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 


Design verification tests, 
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FOSSIL-FUEL POWER PLANTS 
Computerized Simulation 


Computerized Simulation 

Numerical simulation of industrial power plant furnaces: Prelimi- 

nary results, 19:17883 (RA;Fl) 
Design 

Coal-fired high performance power generating system: Quar- 
terly progress report, October 1, 1993—December 31, 1993, 
19:18425 (R;US) 

The Wabash River coal gasification repowering project program 
update, 19:17762 (RA;US) 

Emission 

Measurement of chemical emissions under the influence of low- 
NO, combustion modifications: Final report, 19:18448 (R;US) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 

Energy Efficiency 

Coal-fired high performance power generating system: Quar- 
terly progress report, October 1, 1993-December 31, 1993, 
19:18425 (R;US) 

Environmental impacts 

Air quality implications associated with the selection of power 
plants in the Pacific Northwest, 19:18467 (R;US) 

Clean coal technologies and global climate change, 19:18442 
(RA;US) 

Flue Gas 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 7, [October-December 1993], 19:18460 
(R;US) 

Land application uses of dry FGD by-products: Monthly project 
status report No. 33, [October 1, 1993—December 31, 1993], 
19:18965 (R;US) 

Hazardous Materials 

Measurement of chemical emissions under the influence of low- 

NO, combustion modifications: Final report, 19:18448 (R;US) 
Hot Gas Cleanup 

Defining utility trace substance emissions and risks, 19:18440 
(RA;US) 

Enchancing the use of coal by gas reburning and sorben injec- 
tion, 19:18434 (RA;US) 

NOx control accomplishments and future challenges for coal- 
fired boilers, 19:18441 (RA;US) 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison's Niles Station, 19:18436 (RA;US) 

Preliminary performance and operating results from the integrated 
dry NO,/SOz emissions control system, 19:18437 (RA;US) 

SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 

The Milliken Station Clean Coal Demonstration Project: There’s 
more to it than concrete and steel, 19:18439 (RA;US) 

The NOXSO combined SO2NO, removable flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 

Nitrogen Oxides 

Reduction of NO, emissions from power plants firing pulverized 
peat, through combustion control, 19:18431 (RA;Fl) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 

Retrofitting 

Engineereing development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical progress 
report No. 5, October—December 1993, 19:18426 (R;US) 

Thermal Effiuents 

Impact of a 1,000-foot thermal mixing zone on the steam electric 

power industry, 19:18433 (R;US) 
FOUNDRIES 

Concrete application for magnetic sand waste from steel 

foundries, 19:18977 (RA;US) 
FOUR-BODY PROBLEM 

Effect of the resonant structure of “He on some of its charge- 

conjugate reactions, 19:20215 (R;US) 
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FOURIER TRANSFORMATION 

Developing a high-performance FFT algorithm in Sisal for a vec- 
tor supercomputer, 19:20527 (RA;US) 

Even and quarter-even prime length symmetric FFTs and their 
SISAL implementations, 19:20514 (RA;US) 

FFT algorithms on a shared-memory multiprocessor, 19:20521 
(RA;US) 

FRACTURE MECHANICS 

Biaxial loading and shallow-flaw effects on crack-tip constraint 

and fracture-toughness, 19:19031 (R;US) 
FRACTURE PROPERTIES 
Biaxial loading and shallow-flaw effects on crack-tip constraint 
and fracture-toughness, 19:19031 (R;US) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 

See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Aquicludes 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Depth 1-3 Km 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Electromagnetic Surveys 

Analysis and evaluation on exploration methods for fractured 

type geothermal reservoir, 19:18379 (IA;JP) 
Fluid Flow 

Research consortium on fractured petroleum reservoirs: Third 

quarterly report, July 1-September 30, 1993, 19:17916 (R;US) 
Geobarometry 

Analysis and evaluation on the heat extraction system form hot 

dry rocks, 19:18403 (IA;JP;in Japanese) 
Geologic Fractures 

Analysis and evaluation on exploration methods for fractured 

type geothermal reservoir, 19:18379 (IA;JP) 
Geothermal Systems 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;in 
Japanese) 

Gravity Surveys 

Analysis and evaluation on exploration methods for fractured 

type geothermal reservoir, 19:18379 (IA;JP) 
Heat Extraction 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Hydraulic Conductivity 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;in 
Japanese) 

Hydraulic Fracturing 

Analysis and evaluation on the heat extraction system form hot 
dry rocks, 19:18403 (IA;JP;in Japanese) 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Injection Wells 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;in 
Japanese) 





Magnetotelluric Surveys 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
Mapping 
Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 
Multiphase Flow 
A study of multiphase flow in fractured porous media using a mi- 
croscale lattice Boltzmann approach, 19:19920 (R;US) 
Progress Report 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (iIA;JP) 
Prospecting 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
Rock-Fluid Interactions 
Analysis and evaluation on the heat extraction system form hot 
dry rocks, 19:18403 (IA;JP;In Japanese) 
Seismic Surveys 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, October 1, 1993-December 
31, 1993, 19:17936 (R;US) 
Strain Gages 
Analysis and evaluation on the heat extraction system form hot 
dry rocks, 19:18403 (IA;JP;in Japanese) 
Sunshine Project 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
Two-Phase Flow 
Two-phase flow in fractured rock, 19:18087 (R;US) 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Fast reactor development programme in France during 1992, 
19:18542 (RA;XA) 
Spent fuel management in France: 
prospects, 19:18066 (RA;XA) 
FRANCO-GERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREE ELECTRON LASERS 
Recent progress of the Los Alamos advanced free electron 
laser, 19:19299 (R;US) 
State-of-the-art of high power gyro-devices and free electron 
masers, 19:20454 (R;DE) 
FREE RADICALS 
See RADICALS 
FREIGHT PIPELINES 
See also SLURRY PIPELINES 
Multiphase flow problems in coal log pipeline, 19:17860 (RA;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 
FRICTION FACTOR 
SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:20548 (CM;US) 
FRUIT (SEEDS) 
See SEEDS 
FUEL ADDITIVES 
The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report Number 9, 
October 1, 1993—December 31, 1993, 19:18337 (R;US) 
FUEL ASSEMBLIES 
Handling and disposal of SP-100 ground test nuclear fuel and 
equipment, 19:18555 (R;US) 
FUEL CANS 
Contoured I&E sleeves, 19:18676 (R;US) 
Vanadium-lined HT9 cladding tubes, 19:18537 (R;US) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 


Current status and 


FUEL ELEMENTS 
Fabrication 


FUEL CELL POWER PLANTS 
MCFC product development test, 19:18904 (R;US) 
FUEL CELLS 
See also ALCOHOL FUEL CELLS 
ALKALINE ELECTROLYTE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

Fuel Cell Handbook update, 19:18901 (R;US) 

Novel carbon-ion fuel cells: Fourth quarterly technical progress 
report 1993, 19:18905 (R;US) 

FUEL CONSUMPTION 

Energy use in the urban transport sector in Tanzania, 19:18895 
(R;SE) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

See also THORIUM CYCLE 

Status report of the back end of the fuel cycle for research reac- 
tors, 19:18619 (RA;US) 

Travel to France as Chief US Delegate at a meeting of Inter- 
national Standards Organization ISO/TC-85, “Nuclear 
Technology”: Foreign trip report, March 17—March 26, 1994, 
19:17945 (R;US) 

FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
Extension of Battelle work for du Pont, 19:18646 (R;US) 
Bonding 

Measurement of fuel element bond strength, 19:18668 (R;US) 

PT-IP-344-A-FP, Evaluation of Al-Si bond characteristics, 
19:18677 (R;US) 

Burnout 
Uranium burnout values, 19:18721 (R;US) 
Burnup 

Burnup determination of LEU fuel at the SAPHIR reactor, 

19:18481 (RA;US) 
Cladding 

Design of production test IP-297-A-FP, The effect of autoclave 
film damage on the incidence of groove pitting on X-8001 al- 
loy fuel jackets, 19:18663 (R;US) 

Configuration 
40-tube overbore facility location, C Reactor, 19:18688 (R;US) 
Conversion 

Georgia Tech research reactor conversion to low enrichment- 
calculational capabilities assessment, 19:18616 (RA;US) 

HEU-LEU conversion of FRJ-2 DIDO at KFA Juelich, 19:18522 
(RA;US) 

Power upgrade and conversion of the Colombia R-1 reactor to 
TRIGA-Leu fuel, 19:18618 (RA;US) 

State of the LEU conversion effort at the University of Virginia 
reactor, 19:18617 (RA;US) 

Status report on the conversion of the Rhodel Island Nuclear 
Science Center Reactor, 19:18615 (RA;US) 

Status report on the core conversion of the OSIRIS reactor, 
19:18614 (RA;US) 

Design 

Long cartridge fuel elements for safe failure, 19:18783 (R;US) 

Status of reduced enrichment program for research reactors in 
Japan, 19:18597 (RA;US) 

Status of the RERTR Program, 19:18595 (RA;US) 

The ORR whole-core LEU fuel demonstration final report, 
19:18607 (RA;US) 

Fabrication 

Advances in fuel fabrication at the Chilean Commission for Nu- 
clear Energy (CCHEN), 19:18622 (RA;US) 

Atomization of U3Si nuclear fuel, 19:18601 (RA;US) 

Nuclear Metals, Inc., period ending January 6, 1955: Progress 
report, 19:18645 (R;US) 

Processing data for NIE and NIN KER Loop charges (PT 377), 
19:18687 (R;US) 
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FUEL ELEMENTS 
Fabrication 


Production test IP-665-A, evaluation of hot-die-sized end bond- 
ing processes, 19:18732 (R;US) 

Recovery of weapon plutonium as feed material for reactor fuel, 
19:19017 (R;US) 

Silicide fuel development, 19:18602 (RA;US) 

Supply of enriched uranium and specification for metal suitable 
for the production of fuel elements for research reactors, 
19:18620 (RA;US) 

Failures 

C Reactor fuel failures tubes 2562 and 3361, 19:18772 (R;US) 

Radiochemistry for the rupture of a Zircaloy-2 clad uranium fuel 
element in KER-2, 19:18788 (R;US) 


Inspection 

Advances in fuel fabrication at the Chilean Commission for Nu- 
clear Energy (CCHEN), 19:18622 (RA;US) 

Preliminary report on CX-2 N-inner fuel tube number 1055-8, 
19:18710 (R;US) 

installation 

K reactor mixer recommendation aluminum spline tubes, 
19:18735 (R;US) 

irradiation 

Axial flux data for fuel measurement, 19:18730 (R;US) 

Burnup determination of LEU fuel at the SAPHIR reactor, 
19:18481 (RA;US) 

DR Gas Loop test No. 1 limitations, 19:18662 (R;US) 

Design of production test IP-310-A-FP, determination of the di- 
mensional stability of uranium fuel cores classified by the fuel 
core tester (UT-2), 19:18685 (R;US) 

Design of production test IP-468-A-FP, program for evaluation 
of alpha extruded fuel cores, 19:18695 (R;US) 

Development Test IP-556-D, supplement A, irradiation service 
request HAPO-278 outgassing rate of tritium at high tempera- 
ture, 19:18722 (R;US) 

GEH-4-32, Bonded segmented fuel 


element irradiation, 


19:18661 (R;US) 
GETR graphite irradiation capsules: H-4, 5, 6 equivalent N Re- 


actor exposure, 19:18733 (R;US) 

Hanford contribution for the eighteenth high temperature fuels 
committee meeting, May 19-21, 1964, 19:18736 (R;US) 

KER-3 operating report test K-3-16, PT IP-477-A, 19:18702 
(R;US) 

Loading, operating conditions, and water shutoff times for a 
charge of twelve 17-inch N inner fuel tubes or twelve 18-inch 
U-2 w/o Zr elements, PT-IP-536-A and PT-IP-536-A, Supple- 
ment B, 19:18708 (R;US) 

Mechanistic model for the irradiation behavior of dispersion fuel 
for research reactors, 19:18605 (RA;US) 

Process improvement transition authorization IP-2-I-99-FP: Irra- 
diation of X-8001 alloy jacketed fuel elements in production 
quantities, 19:18656 (R;US) 

Production Test IP-584-D, supplement B, irradiation of target as- 
semblies in the KER Loops, 19:18718 (R;US) 

Production Test-IP-616-A irradiation of enriched hot-die-size 
diffusion-bonded fuel elements, 19:18726 (R;US) 

Production test IP-468-A-FP, Program for evaluation of alpha 
extruded fuel cores, 19:18696 (R;US) 

Production test IP-544-A, irradiation of 1.6% enriched thick 
walled single tube elements in KER-1 and 2, 19:18703 (R;US) 

Production test IP-584-D: Irradiation of target assemblies in the 
KER Loops, 19:18717 (R;US) 

Proposal for charging heat treatment test elements GEH-10-44 
& 45, 19:18683 (R;US) 

Status report on the irradiation testing of four low-enriched fuel 
elements (U3Si2-Al and UdSi1.6-A1) by the Netherlands En- 
ergy Research Foundation (ECN), 19:18603 (RA;US) 

The foaming of U-A1 fuel under simulated reactor accident con- 
ditions, 19:18606 (RA;US) 

Manufacturing 
Atomization of U3Si nuclear fuel, 19:18601 (RA;US) 
Silicide fuel development, 19:18602 (RA;US) 
Performance 


Judgment analysis of comparative C-64-F and X-8001-F alloy 
canned fuel element performance, 19:18665 (R;US) 
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Physical Properties 
Status of the RERTR Program, 19:18595 (RA;US) 
Post-irradiation Examination 
Internal pressures of NP-MHTGR target particles at elevated 
temperatures, 19:18647 (R;US) 
Radiation Monitoring 
Zircaloy-2 process tube activity, C Reactor, 19:18743 (R;US) 
Reactor Fueling 

Supplement A to PT-IP-183-A-98-FP: Evaluation of projection 

fuel elements for use in K process tubes, 19:18652 (R;US) 
Research Programs 

The ORR whole-core LEU fuel demonstration final report, 

19:18607 (RA;US) 
Ruptures 

Behavior of mixed-oxide fuel elements during the TOPI-1E tran- 
sient overpower test, 19:18536 (R;US) 

| & E regular metal ruptures No. 2, 3, and 4, 19:18653 (R;US) 

Proposal for charging the eighth fuel rupture experiment, GEH 
10-57, 19:18694 (R;US) 

Radiochemistry for the rupture of a Zircaloy-2 clad uranium fuel 
element in KER-1, 19:18787 (R;US) 

Safety Analysis 

Experimental study on DNB heat flux correlations for JMTR 
safety analysis, 19:18612 (RA;US) 

Safety review of LEU silicide fuel in the KUR, 19:18611 (RA;US) 

Specifications 

Supply of enriched uranium and specification for metal suitable 
for the production of fuel elements for research reactors, 
19:18620 (RA;US) 

Swelling 

Mechanistic model for the irradiation behavior of dispersion fuel 
for research reactors, 19:18605 (RA;US) 

PT IP-200-A, Temperature measurement of uranium swelling 
capsule, 19:18659 (R;US) 

The foaming of U-A1 fuel under simulated reactor accident con- 
ditions, 19:18606 (RA;US) 

Technology Assessment 

Status of reduced enrichment program for research reactors in 

Japan, 19:18597 (RA;US) 
Testing 

Commissioning test of low enriched UA1, fuel core on upgraded 
JRR-3, 19:18609 (RA;US) 

Measurements and experiences during conversion of DR 3 to 
low enriched silicide fuel, 19:18608 (RA;US) 

Production test IP-324-C upstream flux depression correction at 
C Reactor, 19:18669 (R;US) 

Status of LEU fuel development and irradiation testing at Chalk 
River Laboratories, 19:18600 (RA;US) 

Status report on the irradiation testing of four low-enriched fuel 
elements (U3Si2-Al and UdSi1.6-A1) by the Netherlands En- 
ergy Research Foundation (ECN), 19:18603 (RA;US) 

Status report: Protection fuel testing program, July 1960, 
19:18672 (R;US) 

Update on world-wide use of TRIGA-LEU fuel including loss of 
flow tests, 19:18613 (RA;US) 

Thermal Analysis 

Commissioning test of low enriched UA1, fuel core on upgraded 

JRR-3, 19:18609 (RA;US) 
Thermal Expansion 
Correlation of irradiation-induced microstructural changes and 
fission gas swelling in uranium compounds, 19:18604 (RA;US) 
Tubes 
Tube wall thickness isotope production tubes, 19:18723 (R;US) 
FUEL FABRICATION PLANTS 

Decommissioning of the NUKEM-AIt facility. The decommission- 
ing procedure adopted for the Hanau fuel element fabrication 
plants NUKEM-A and HOBEG, 19:17952 (RA;DE;In German) 

Field test of short-notice random inspections for inventory- 
change verification at a low-enriched-uranium fuel-fabrication 
plant: Preliminary summary, 19:18266 (R;US) 

Hazard analysis for 300 Area N Reactor Fuel Fabrication and 
Storage Facilty, 19:18258 (R;US) 





FUEL INJECTION SYSTEMS 
Coal-fueled diesel technology development — Fuel injection 
equipment for coal-fueled diesel engines, 19:17887 (R;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
A transient overpower experiment in EBR-Il, 19:18762 (R;US) 
Implementation, verification, and validation of the FPIN2 metal 
fuel pin mechanics model in the SASSYS/SAS4A LMR tran- 
sient analysis codes, 19:18758 (R;US) 
FUEL PLATES 
Flat plate bonded fuel elements: Report No. 4, December 11, 
1953—February 10, 1954, 19:18643 (R;US) 
Fuel plate defects for research reactors with UAlx-Al core, 
19:18621 (RA;US) 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Upgrading a 1944 plutonium-extraction plant to a modern de- 
contamination facility, 19:18251 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Defect-tests of power generating co-extruded fuel rods, 
19:18670 (R;US) 
Examination of selected ruptures from the 1956 KE outbreak, 
19:18660 (R;US) 
Goal exposure for rupture-prone fuel element lots, 19:18714 
(R;US) 
Proposal for irradiation of uranium swelling capsule, 19:18654 
(R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Coal-fueled diesel technology development — Fuel injection 
equipment for coal-fueled diesel engines, 19:17887 (R;US) 
Design and operation of a medium speed 12-cylinder coal-fueled 
diesel engine: Phase 2 improvements, 19:19001 (R;US) 
Engineereing development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical progress 
report No. 5, October-December 1993, 19:18426 (R;US) 
Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, September 15, 
1993—December 15, 1993, 19:17833 (R;US) 
Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS): Quarterly progress report, December 15, 
1993—March 15, 1994, 19:17894 (R;US) 
FUEL STORAGE POOLS 
Sand filter backwash pit criticality analysis, 19:19242 (R;US) 
Travel to England to resolve anomalies on the Channel 
Monitoring System: Foreign trip report, November 7, 1993— 
November 16, 1993, 19:17971 (R;US) 
FUEL SUBSTITUTION 
Transesterified rape seed oil: Characteristics and production, 
19:19015 (R;SE;in Swedish) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Proceedings of the CSNI specialists meeting on fuel-coolant in- 
teractions, 19:18798 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FULHAM-SIMON-CARVES PROCESS 
See DESULFURIZATION 
FULLERENES 
A new family of superconducting fullerides, Nag(NH3)xCgo(x = 
2-8), 19:19081 (R;US) 
Supersonic bare metal cluster beams: Technical progress re- 
port, February 1, 1993—March 31, 1994, 19:20234 (R;US) 


FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURANS 
Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
burner boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION (BONDING, NONMETALLIC) 
See BONDING 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUSION YIELD 
Fast particles in JET plasmas, 19:20316 (IA;XA) 
lon cyclotron instability of real and simulated fusion product pop- 
ulations, 19:20336 (IA;XA) 
FW-STOIC PROCESS 
See COAL GASIFICATION 


G 


G CODES 
GAUGE3: Two-Dimensional Neutron Diffusion-Depletion for 
Hexagonal Lattice, 19:20556 (CM;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
Angular momentum in the Local Group, 19:19937 (R;US) 
GALLIUM ARSENIDES 

Etching and deposition in the helicon reactor with SiCl,, 

19:20288 (IA;AU) 
GAME THEORY 

A parallel implementation of nonnumeric search problems in 

SISAL, 19:20522 (RA;US) 
GAMMA CASCADES 

Self-consistent description of isomer yields in neutron reactions, 

19:20103 (RA;XA) 
GAMMA DOSIMETRY 

Development of an alanine dosimeter for gamma dosimetry in 

mixed environments — Summary of research, 19:19477 (R;US) 
GAMMA SOURCES 

High energy decomposition of halogenated hydrocarbons FY93 

final report, 19:18047 (R;US) 
GAMMA SPECTRA 

Application of linear associative neural network to Nal(Tl) 

gamma-ray spectrum analysis, 19:19467 (RA;JP) 
GAMMA SPECTROMETERS 

Heidelberg-Darmstadt Crystal-Ball-Spectrometer as 4 -neutron 
detector, 19:19455 (RA;DE) 

X-ray and gamma-ray spectrometry systems developed at the 
Nuclear Research Institute at Rez, 19:19459 (RA;CZ) 

GAMMA SPECTROSCOPY 

"spectroscopy as a means to investigate mass and charge dis- 
tributions in the fission of actinides, 19:19453 (RA;DE) 

Determination of the total efficiency for point sources in volume- 
sample geometries in gamma-ray spectrometry, 19:19458 
(RA;CZ) 

To attend and present an invited talk on Identical Bands at Low 
Spins and Low Excitation Energies, Switzerland: Foreign trip 
report, September 19-25, 1993, 19:20100 (R;US) 

GANGLIOSIDES 

Single chain FV constructs of anti-ganglioside GD2 antibodies 
for radioimaging and radioimmumotheraphy: Progress report, 
19:19700 (R;US) 

GANIL 
See GANIL CYCLOTRON 
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GANIL CYCLOTRON 


GANIL CYCLOTRON 


Database management in the new GANIL control system, 


19:19319 (R;FR) 
GAS COOLANTS 
See GASES 


GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
A nonconservative scheme for isentropic gas dynamics, 
19:19253 (R;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20544 (CM;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 
GAS GENERATORS 
Pneumatic solids feeder for coal gasification reactor, 19:17823 
(PA;US) 
GAS TURBINE POWER PLANTS 
integrated gasification combined cycle and steam injection gas 
turbine powered by biomass joint-venture evaluation, 
19:18320 (R;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Feasibility study for an advanced coal fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant: Techni- 
cal report, January 1, 1993—March 31, 1993, 19:19003 (R;US) 
Feasibility study for an advanced coal fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant: Techni- 
cal report, April 1, 1993—June 30, 1993, 19:19004 (R;US) 
Heavy duty gas turbine combustion tests with simulated low 
BTU coal gas, 19:19002 (R;US) 
University participation in the ATS program, 19:19293 (R;US) 
GASES 
See also AIR 
COAL GAS 
RARE GASES 
SYNTHESIS GAS 
Flammable gas generation, retention, and release in high-level 
waste tanks — physical and chemical models, 19:18154 (R;US) 
Laser-matter interaction at extreme intensity, 19:20440 (IA;AU) 
Progress toward mitigation of flammable gas Tank 241-SY-101, 
19:18157 (R;US) 
The DEFUZE code for modeling gaseous diffusion of volatile 
contaminants in the vadose zone, 19:19631 (R;US) 
Thermodynamical and transport properties of gases, 19:17824 
(R;DK) 
GASIFICATION 
See also COAL GASIFICATION 
Aerosol formation in fluidized bed solid fuel conversion pro- 
cesses, 19:17874 (RA;Fl) 
Gasifier gas desulfurization at high temperatures and pressures, 
19:17756 (RA;FI) 
LIEKKI Combustion Research Program: 
1988-1992, 19:19167 (R;Fl) 
Pressurized fluidized bed gasification of wood, peat and coal - Re- 
search at the Otaniemi PFBC/G test facility, 19:17758 (RA;Fl) 
Reactivity and fragmentation of low grade solid fuels in fluidized 
bed gasification, 19:17755 (RA;Fl) 
Sulphur and nitrogen chemistry under pressurized combustion 
and gasification conditions, 19:17871 (RA;Fl) 
GASOLINE 
Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
See also STOMACH 
Dynamic scintigraphy of the esophagus in young patients with 
algic-dyspeptic disorder, 19:19750 (IA;CZ;In Czech) 


Technical Review 
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GE SEMICONDUCTOR DETECTORS 

Assessment of ambient-temperature, high-resolution detectors 

for nuclear safeguards applications, 19:18276 (R;US) 
GELATION 

User's guide and documentation manual for “PC-Gel” simulator, 

19:17922 (R;US) 
GELS 

Advanced aerogel materials for in-situ capture of waste gases 
from fossil fuel combustion, 19:18464 (RA;US) 

User's guide and documentation manual for “PC-Gel” simulator, 
19:17922 (R;US) 

GENE LOCI 
See GENES 
GENE MUTATIONS 

PCR detection of retinoblastoma gene deletions in radiation- 

induced mouse lung adenocarcinomas, 19:19813 (R;US) 
GENE REGULATION 

Molecular characterization of a maize regulatory gene: Annual 
progress report, November 1991—October 1992, 19:19678 
(R;US) 

GENERAL CIRCULATION MODELS 

Clouds and radiation in GCM's: Proceedings from workshop, 
19:19548 (R;SE) 

Global tropospheric chemistry models for radiatively important 
trace species: Design and research recommendations, 
19:19552 (R;US) 

MPMM: A Massively Parallel Mesoscale Model, 19:19913 (R;US) 

Modernization of the graphics post-processors of the Hamburg 
German Climate Computer Center Carbon Cycle Codes, 
19:19921 (R;US) 

GENERAL RELATIVITY THEORY 
A time dependent tachyon in a linear expanding Robertson- 
Walker space time, 19:19933 (RA;DE) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 

See also ONCOGENES 

The human genome project and the downside of federal tech- 
nology transfer, 19:19692 (RA;US) 

GENETIC MAPPING 

Technology transfer and the Human Genome Project: Some 
problems with patenting research tools, 19:19691 (RA;US) 

The human genome project and the downside of federal tech- 
nology transfer, 19:19692 (RA;US) 

GEOCHEMISTRY 

EQ3/6 V7.2A: Geochemical Modeling of Aqueous Systems, 

19:20537 (CM;US) 
GEOLOGIC FAULTS 

Groundwater penetrating radar and high resolution seismic for 
locating shallow faults in unconsolidated sediments, 19:18191 
(R;US) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Development of hot dry rock power generation technology, 
19:18395 (IA;JP) 

Radially converging tracer test in a low-angle fracture zone at 
the Finnsjoen site, central Sweden. The fracture zone project 
- phase 3, 19:18126 (R;SE) 

GEOLOGIC SURVEYS 
Nationwide geothermal resources exploration project, 19:18382 
(IA;JP;In Japanese) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

INEL cold test pit demonstration of improvements in information 
derived from non-intrusive geophysical methods over buried 
waste sites: Phase 2, Final report, 19:18025 (R;US) 





GEOPRESSURE ANOMALIES 
Data analysis and evaluation on the development of hot dry rock 
power generation technology, 19:18412 (IA;JP) 
GEOPRESSURED SYSTEMS 
An integrated approach to reservoir engineering at Pleasant 
Bayou Geopressured-Geothermal reservoir, 19:18397 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY 
Binary-Fluid Systems 
Japan's Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (1;JP;In Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;in Japanese) 
Energy Recovery 
Development of technology for increasing geothermal energy 
recovery, 19:18407 (IA;JP) 
Geothermal Exploration 
Analysis and Evaluation on the nation-wide geothermal re- 
sources exploration project, 19:18377 (IA;JP;in Japanese) 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (1;JP;ln Japanese) 
Nationwide geothermal resources exploration project, 19:18376 
(IA;JP) 
Geothermal Resources 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mai enregy R and D, 19:18380 (1;JP;In Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (i;JP;In Japanese) 
Heat Extraction 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (1;JP;ln Japanese) 
Heat Sources 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;ln Japanese) 
Hot-Dry-Rock Systems 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (|;JP;in Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;in Japanese) 
Hydraulic Fracturing 
Development of technology for increasing geothermal energy 
recovery, 19:18407 (IA;JP) 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (|;JP;ln Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;ln Japanese) 
Hydrothermal Systems 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (i;JP;In Japanese) 
Progress Report 
Confirmation study On the effectiveness of prospecting tech- 
niques for deep geothermal resources, 19:18378 (IA;JP) 
Research Programs 
Analysis and Evaluation on the nation-wide geothermal re- 
sources exploration project, 19:18377 (IA;JP;in Japanese) 
Confirmation study On the effectiveness of prospecting tech- 
niques for deep geothermal resources, 19:18378 (IA;JP) 
Japan's Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (I;JP;ln Japanese) 
Nationwide geothermal resources exploration project, 19:18376 
(1A;JP) 
Surveys 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (I;JP;ln Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (1;JP;In Japanese) 
Well Drilling 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;in Japanese) 
Well Stimulation 
Development of technology for increasing geothermal energy 
recovery, 19:18407 (IA;JP) 


GEOTHERMAL EXPLORATION 
Verification 


Japan's Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (I;JP;in Japanese) 

Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (|;JP;In Japanese) 

GEOTHERMAL EXPLORATION 
Data Analysis 

Analysis and Evaluation on the nation-wide geothermal re- 
sources exploration project, 19:18377 (IA;JP;in Japanese) 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Data analysis and evaluation accompanied with confirmation 
study on the effectiveness of prospecting.: Analysis and eval- 
uation of fracture type reservoir prospecting, 19:18385 
(IA;JP;in Japanese) 

Depth 

Japan’s Sunshine Project.: 1992 annual summary of geother- 

mal enregy R and D, 19:18380 (|;JP;in Japanese) 
Depth 1-3 Km 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;in 
Japanese) 

Evaluation 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Data analysis and evaluation accompanied with confirmation 
study on the effectiveness of prospecting.: Analysis and eval- 
uation of fracture type reservoir prospecting, 19:18385 
(IA;JP;in Japanese) 

Feasibility Studies 

Japan’s Sunshine Project.: 1992 annual summary of geother- 

mal enregy R and D, 19:18380 (1;JP;in Japanese) 
Geothermal Fields 

Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;in Japanese) 

Geothermal Resources 

Geothermal energy prospecting technology.: Study on evalua- 
tion technology for nationwide geothermal resources, 
19:18381 (IA;JP;in Japanese) 

Progress Report 

Analysis and Evaluation on the nation-wide geothermal re- 

sources exploration project, 19:18377 (IA;JP;ln Japanese) 
Resource Assessment 

Analysis and Evaluation on the nation-wide geothermal re- 

sources exploration project, 19:18377 (IA;JP;in Japanese) 
Seismic Surveys 

Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;in Japanese) 

Sunshine Project 

Analysis and Evaluation on the nation-wide geothermal re- 
sources exploration project, 19:18377 (IA;JP;in Japanese) 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Geothermal energy prospecting technology.: Study on evalua- 
tion technology for nationwide geothermal resources, 
19:18381 (IA;JP;in Japanese) 

Nationwide geothermal resources exploration project, 19:18376 
(iA;JP) 

Tomography 

Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;In Japanese) 

Verification 

Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;In Japanese) 

Data analysis and evaluation accompanied with confirmation 
study on the effectiveness of prospecting.: Analysis and eval- 
uation of fracture type reservoir prospecting, 19:18385 
(IA;JP;In Japanese) 
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GEOTHERMAL FIELDS 


GEOTHERMAL FIELDS 
An integrated approach to reservoir engineering at Pleasant 
Bayou Geopressured-Geothermal reservoir, 19:18397 (R;US) 


GEOTHERMAL FLUIDS 
Hydrodynamic/kinetic reactions in liquid dominated geothermal 
systems: Hydroscale Test Program, Mercer 2 well site South 
Brawley, California (Tests No. 15-20): Final report, 27 Octo- 
ber 1980-6 February 1981, 19:18413 (R;US) 


GEOTHERMAL POWER PLANTS 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;In Japanese) 

Development of 10MW-class power plant, 19:18394 (IA;JP) 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (deve'i- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;in Japanese) 

Development of power generation plant using hot water-.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant/development of 
a 10MW-class plant), 19:18388 (IA;JP;in Japanese) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;In Japanese) 

Development of power generation plant using hot water-.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration planvdevelopment of 
a downhole pump), 19:18389 (IA;JP;in Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
Production and re-injection of hot water/development of tech- 
nology for increasing geothermai energy recovery), 19:18390 
(IA;JP;In Japanese) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant/development of 
a 10MW-class plant), 19:18388 (IA;JP;in Japanese) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
Production and re-injection of hot water/development of tech- 
nology for increasing geothermal energy recovery), 19:18390 
(IA;JP;in Japanese) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 1OMW-class demonstration plant/development of 
a downhole pump), 19:18389 (IA;JP;in Japanese) 


GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 


GEOTHERMAL RESOURCES 
Depth 
Geothermal energy prospecting technology.: Study on technol- 
y for deep-seated geothermal resources exploration, 
19:18375 (IA;JP;in Japanese) 
Depth 1-3 Km 
Confirmation study On the effectiveness of prospecting tech- 
niques for deep geothermal resources, 19:18378 (IA;JP) 
Data analysis and evaluation accompained with nationwide 


geothermal resources exploration project, 19:18383 (IA;JP;in 
Japanese) 


Electromagnetic Surveys 
Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;in 
Japanese) 
Experimental Data 


Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 
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Geologic Surveys 

Nationwide geothermal resources exploration project, 19:18382 

(IA;JP;In Japanese) 
Geothermal Energy 

Confirmation study On the effectiveness of prospecting tech- 

niques for deep geothermal resources, 19:18378 (IA; JP) 
Geothermal Exploration 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;in 
Japanese) 

Geothermal energy prospecting technology.: Study on technol- 
ogy for deep-seated geothermal resources exploration, 
19:18375 (IA;JP;in Japanese) 

Nationwide geothermal resources exploration project, 19:18382 
(IA;JP;In Japanese) 

Geothermal Systems 

Nationwide geothermal resources exploration project, 19:18382 

(IA;JP;in Japanese) 
Hot-Dry-Rock Systems 

Nationwide geothermal resources exploration project, 19:18382 

(IA;JP;In Japanese) 
Hydrothermal Systems 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Geothermal energy prospecting technology.: Study on technol- 
ogy for deep-seated geothermal resources exploration, 
19:18375 (IA;JP;ln Japanese) 

Japan 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Geothermal energy prospecting technology.: Study on evalua- 
tion technology for nationwide geothermal resources, 
19:18381 (IA;JP;In Japanese) 

Magma 

Nationwide geothermal resources exploration project, 19:18382 

(IA;JP;in Japanese) 
Magnetic Surveys 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Maps 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 

Prospecting 

Confirmation study On the effectiveness of prospecting tech- 

niques for deep geothermal resources, 19:18378 (IA;JP) 
Sunshine Project 

Confirmation study On the effectiveness of prospecting tech- 
niques for deep geothermal resources, 19:18378 (IA;JP) 

Geothermal energy prospecting technology.: Study on technol- 
ogy for deep-seaied geoinermal resources exploration, 
19:18375 (IA;JP;In Japanese) 

Technology Assessment 

Basic study on nationwide and regional geothermal assess- 

ment, 19:18386 (IA;JP) 
Volcanic Regions 

Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;In 
Japanese) 


GEOTHERMAL SYSTEMS 


See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
Data analysis and evaluation accompained with nationwide 
geothermal resources exploration project, 19:18383 (IA;JP;in 
Japanese) 
Nationwide geothermal resources exploration project, 19:18382 
(IA;JP;In Japanese) 


GEOTHERMAL WELLS 


Analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18402 (IA;JP;in Japanese) 





Basic study on nationwide and regional geothermal assess- 
ment, 19:18386 (IA;JP) 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Design of a pressure/temperature logging system for geother- 
mal applications, 19:18387 (R;US) 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Hydrodynamic/kinetic reactions in liquid dominated geothermal 
systems: Hydroscale Test Program, Mercer 2 well site South 
Brawley, California (Tests No. 15-20): Final report, 27 Octo- 
ber 1980-6 February 1981, 19:18413 (R;US) 

Lightweight CO2-resistant cements for geothermal well comple- 
tions, 19:18396 (R;US) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 19:18404 (IA;JP) 

Study on geothermal well drilling technology, 19:18398 (IA;JP;in 
Japanese) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 68 

Recovery of germanium-68 from irradiated targets, 19:19783 

(PA;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GERONTINE 

See SPERMINE 
GES FUER REAKTORSICHERHEIT 

Tasks and main areas of work of the GRS information and docu- 
mentation service (luD), 19:20603 (IA;DE) 

GIANT RESONANCE 

Electromagnetic excitation of the two-phonon giant dipole reso- 
nance, 19:20069 (R;DE) 

Study of the hot dipole resonance with the medea multi- 
detector, 19:20088 (IA;RU) 

GKN-2 REACTOR (NECKAR) 

See NECKAR-2 REACTOR 

GLASS 

See also BOROSILICATE GLASS 

Multicomponent glass surfaces: Structure and adsorption: 
Progress report, April 1, 1993—October 1993, 19:19095 (R;US) 

Neutron diffraction on random systems, 19:20248 (RA;JP) 

Nuclear waste programs: Semiannual progress report, October 
1991—March 1992, 19:17993 (R;US) 

Optical studies of dynamical processes in disordered systems: 
Progress report, 19:19295 (R;US) 

Optical studies of dynamical processes in disordered systems: 
Progress report, 1993-1994, 19:19094 (R;US) 

Scintillating glass fiber neutron sensors: 2, Light transmission in 
scintillating fibers, 19:19475 (R;US) 

The integrated interaction between high-level waste glass and 
the near field barriers, 19:19578 (R;BE) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLIOMAS 

Positron emission tomographic imaging of tumors using 
monoclonal antibodies: Progress report, November 1, 1992- 
October 31, 1993, 19:19698 (R;US) 

GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL WARMING 

See GREENHOUSE EFFECT 


GRAINS (CEREAL) 


GLOW DISCHARGES 
Calibration procedure for space-resolved line emission mea- 
surements, 19:20357 (IA;AU) 
The simulation of glow discharges, 19:20291 (IA;AU) 
GLUCURONIDASE 
Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1993—March 31, 1994, 19:18309 (R;US) 
GLUONS 
Particle spectra of gluon jet, 19:20005 (RA;JP) 
GOBAR GAS 
See METHANE 
GOITER 
About the possibility of 'S’ | leukosogenic action during diffusion 
toxic goiter treatment, 19:19768 (IA;UA;in Ukrainian) 
Particularities of clinics, hormonal and immune homeostasis in 
persons with diffused toxic goiter after the accident in Cher- 
nobyl NPP, 19:19876 (IA;UA;In Ukrainian) 
GOLD 
Determination of grain boundary volume expansion by HREM, 
19:19028 (R;US) 
Fast light particles in Kr+Au collisions at 43 MeV/u, 19:20207 
(IA;RU) 
GOLD 197 REACTIONS 
Energy dependence of collective flow of neutrons and charged 
particles in 1°” Au+'” Au collisions, 19:20137 (R;DE) 
High p: pions as probes of the early dense reaction phase in 
heavy ion collisions at 1 GeV/nucleon, 19:20138 (R;DE) 
Is there A-matter at 1 GeV/nucleon?, 19:20139 (R;DE) 
Pion-nucleon interactions in relativistic heavy ion collisions: new 
sensitivities to the nuclear equation of state, 19:20141 (R;DE) 
Statistical multifragmentation: Is the distinction between simul- 
taneous and sequential decay inessential?, 19:20219 (R;US) 
Transverse energy dependence of neutron squeeze-out in rela- 
tivistic heavy ion collisions, 19:20140 (R;DE) 
GOLD 197 TARGET 
Energy dependence of collective flow of neutrons and charged 
particles in 187 Au+'®” Au collisions, 19:20137 (R;DE) 
Evaporation residues from complete and incomplete fusion of 
20Ne with '7Au and 2°POb at E/A=8.6 to 15.0 MeV/u, 
19:20198 (IA;RU) 
Fission of spin-aligned projectile-like nuclei from 2°Pb 
(29MeV/u) + Au, 19:20128 (RA;DE) 
Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,..,,=60 MeV/nucleon, 19:20218 (R;US) 
Hadron production in S+nucleus collisions at 200 GeV/nucleon, 
19:20008 (R;US) 
High p; pions as probes of the early dense reaction phase in 
heavy ion collisions at 1 GeV/nucleon, 19:20138 (R;DE) 
High-energy -+-rays in heavy-ion fusion-fission, 19:20130 
(RA;DE) 
Is there A-matter at 1 GeV/nucleon?, 19:20139 (R;DE) 
Photon-photon and photon-hadron processes in relativistic 
heavy ion collisions, 19:20212 (R;DE;in German) 
Pion-nucleon interactions in relativistic heavy ion collisions: new 
sensitivities to the nuclear equation of state, 19:20141 (R;DE) 
Production of ¢ mesons in central Si+Au collisions at 14.6 
A-GeV/c, 19:20124 (R;US) 
Transverse energy dependence of neutron squeeze-out in rela- 
tivistic heavy ion collisions, 19:20140 (R;DE) 
GOVERNMENT BUILDINGS 
Annual report to Congress on Federal Government Energy 
Management and Conservation Programs, 19:18881 (R;US) 
Cape Canaveral Air Force Station integrated resource assess- 
ment: Volume 3, Resource assessment, 19:18926 (R;US) 
DOE-2, BDL summary: Version 2.1E, 19:18918 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Determination of grain boundary volume expansion by HREM, 
19:19028 (R;US) 
GRAINS (CEREAL) 
See SEEDS 
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GRAND UNIFIED THEORY 


GRAND UNIFIED THEORY 

Grand unification for mirror fermions, 19:20000 (R;DE) 

New results from ZEUS on e-p collisions at HERA, 19:20022 
(R;DE) 

GRANITES 

Classification of Japanese Granitic rocks and clays by K, Ca, 

Rb, Sr and its application to archaeology, 19:19604 (RA;JP) 
GRANULAR MATERIALS 

Granular flow studies by NMR, 19:19270 (RA;US) 

Numerical study of the flow of granular materials down an in- 
clined plane: Quarterly report, October 1, 1993—February 28, 
1994, 19:20235 (R;US) 

Observations of granular flow in an inclined chute, 19:19271 
(RA;US) 

Stability analysis for the flow of granular materials down an in- 
clined plane, 19:19262 (RA;US) 

GRAPHITE 

AIP: HTGR Core Air ingress Analysis Code, 19:20554 (CM;US) 

AIP: HTGR Core Air Ingress Analysis Code, 19:20555 (CM;US) 

Destruction of nuclear graphite using closed chamber incinera- 
tion, 19:18113 (R;US) 

Fundamental and exploratory studies of catalytic steam gasifi- 
cation of carbonaceous materials: Final report, fiscal years 
1985-1994, 19:17821 (R;US) 

Production Test IP-550-1, Supplement A routine monitoring for 
moderator oxidation rates, 19:18704 (R;US) 

GRAPHITE MODERATED REACTORS 

See also HTGR TYPE REACTORS 

LWGR TYPE REACTORS 

A transient, HEX-Z nodal code corrected by discontinuity fac- 
tors: Volume 2, Monte Carlo determination of discontinuity 
factors, 19:18641 (R;US) 

GRAPHITE MODERATOR 

See GRAPHITE 
GRAVICHEM PROCESS 

See DESULFURIZATION 
GRAY 

See RADIATION DOSE UNITS 
GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 


GREENHOUSE EFFECT 

Clean coal technologies and global climate change, 19:18442 
(RA;US) 

Integrated science model for assessment of climate change, 
19:19572 (R;US) 

GREENHOUSE GASES 

Advanced aerogel materials for in-situ capture of waste gases 
from fossil fuel combustion, 19:18464 (RA;US) 

Four essays on the economics of climate change - with a sup- 
plement, 19:18830 (R;NO) 

Global tropospheric chemistry models for radiatively important 
trace species: Design and research recommendations, 
19:19552 (R;US) 

| think that | shall never see --- a lovely forestry policy: Land 
use programs for conservation of forests, 19:19561 (R;US) 

Integrated science model for assessment of climate change, 
19:19572 (R;US) 

Travel to Germany to participate in an overview of Global Analy- 
sis, Interpretation, and Modeling Task Force activities: 
Foreign trip report, March 14-19, 1994, 19:19550 (R;US) 

Tropospheric radiative forcing of CH,, 19:19567 (R;US) 

GREENLAND 

Environmental radioactivity in the North Atlantic region including 
the Faroe islands and Greenland. 1990 and 1991, 19:19625 
(R;DK) 

Measurements of the summer surface heat budget of the 
Northeast Water Polynya: USCGC Polar Sea cruise, July 15— 
August 15, 1992, 19:19651 (R;US) 
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GRENOBLE REACTOR 
New ionization chamber for the mass spectrometer LOHEN- 
GRIN (ILL Grenoble), 19:19452 (RA;DE) 
GRILLO PROCESS 
See DESULFURIZATION 


GROUND DISPOSAL 

Environmental Assessment for the new sanitary sludge land ap- 
plication sites at the Savannah River Site, 19:18183 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1993, 19:17844 (R;US) 

GROUND MOTION 

Effects of structural setting and rock peroperties on amplitudes 
of surface motions in the vicinity of small explosive tests, 
19:19173 (R;US) 

GROUND RELEASE 
WHC fire hazards analysis policy, 19:18494 (R;US) 
GROUND WATER 
Baseline Ecology 

identification of subsurface microorganisms at Yucca Mountain: 
Second quarterly report, October 1, 1993—-December 31, 
1993, 19:19786 (R;US) 

Identification of subsurface microorganisms at Yucca Mountain: 
Third quarterly report, January 1, 1994—March 31, 1994, 
19:18184 (R;US) 

Chemical Analysis 

UMTRA Project water sampling and analysis plan: Canonsburg 

and Burrell, Pennsylvania, 19:18210 (R;US) 
Chemical Composition 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, October-December 
1993, 19:17844 (R;US) 

Cleaning 

The use of micellar solutions for novel separation techniques, 

19:19118 (R;US) 
Contamination 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Shiprock, New Mexico: Revi- 
sion 1, 19:18203 (R;US) 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado, 19:18204 
(R;US) 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado: Revision 
1, 19:18205 (R;US) 

Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado: Revision 1, 
19:18217 (R;US) 

F-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18194 (R;US) 

Groundwater level monitoring sampling and analysis plan for en- 
vironmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:18092 (R;US) 

H-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18195 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

Programmatic environmental impact statement for the Uranium 
Mill Tailings Remedial Action Ground Water Project: Revision 
2, 19:18219 (R;US) 

UMTRA project water sampling and analysis plan, Mexican Hat, 
Utah, 19:18215 (R;US) 

UMTRA project water sampling and analysis plan, Monument 
Valley, Arizona, 19:18216 (R;US) 

UMTRA project water sampling and analysis plan, Riverton, 
Wyoming, 19:18214 (R;US) 

UMTRA project water sampling and analysis plan, Spook, 
Wyoming, 19:18213 (R;US) 

Corrosive Effects 

Disposition of actinides released from high-level waste glass, 

19:17997 (R;US) 





Filtration 

Percolation testing at the F- and H-Area Seepage Basins: Final 

report, 19:18171 (R;US) 
Flow Models 

Hanford Site ground-water model: Geographic information sys- 
tem linkages and model enhancements, FY 1993, 19:19615 
(R;US) 

Inverse modeling of test SB4-VM2/216.7 at Wellenberg, 
19:18088 (R;US) 

Review and selection of unsaturated flow models, 19:19918 
(R;US) 

Flow Rate 

Discussion of the paper “the use of conditional simulation in nu- 
clear waste site performance assessment,” by Carol A. 
Gotway, 19:18111 (R;US) 

The in situ permeable flow sensor: A device for measuring 
groundwater flow velocity, 19:19627 (R;US) 

Fluid Flow 

Preliminary potentiometric map and flow dynamic characteristics 

for the upper-basalt confined aquifer system, 19:19612 (R;US) 
Hydrology 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix 
A of Attachment 3: Calculations, Final, 19:18202 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix B 
of Attachment 3: Groundwater hydrology report, Attachment 4: 
Water resources protection strategy, Final, 19:18201 (R;US) 

irradiation 

SSCL groundwater model, 19:19628 (R;US) 

Liquid Flow 

FEFLOW 1.10: Solving of coupled equation for flow, heat trans- 

fer and solute transport, 19:20584 (R;Fl;in Finnish) 
Monitoring 

Aquifer test plan for the 100-HR-3 Operable Unit, 19:19636 
(R;US) 

Environmental assessment for the Groundwater Characteriza- 
tion Project, Nevada Test Site, Nye County, Nevada: Revision 
1, 19:18835 (R;US) 

F-Area Seepage Basins groundwater monitoring report: First 
and second quarters 1993: Volume 1, 19:19642 (R;US) 

H-Area Seepage Basins groundwater monitoring report: Volume 
1, First and second quarters 1993, 19:19643 (R;US) 

Long-term surveillance pian for the Lowman, Idaho, Disposal 
site: Revision 1, 19:18009 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: Second quarter 1993, 
19:19641 (R;US) 

Monitoring groundwater and river interaction along the Hanford 
reach of the Columbia River, 19:19619 (R;US) 

Sanitary Landfill groundwater monitoring report: Fourth quar- 
terly report and summary 1993, 19:19647 (R;US) 

Sanitary Landfill groundwater monitoring report: Third quarter 
1993, 19:19645 (R;US) 

Radioactivity 

Tritium activities in selected wells on the Nevada Test Site, 

19:19586 (R;US) 
Radionuclide Migration 

Aquifer test plan for the 100-HR-3 Operable Unit, 19:19636 
(R;US) 

Determination of site specific distribution coefficients of mixed 
waste contaminants using an in-situ approach, 19:19637 
(R;US) 

Hanford Site ground-water model: Geographic information sys- 
tem linkages and model enhancements, FY 1993, 19:19615 
(R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: Second quarter 1993, 
19:19641 (R;US) 

Radiological performance assessment for the E-Area Vaults at 
the Savannah River Site: Part 2, Simulation of contaminant 
migration in the far-field, 19:19639 (R;US) 

The effect of fuel type in unsaturated spent fuel tests, 19:17996 
(R;US) 


H-1 HELIAC 


Three-dimensional conceptual model for the Hanford Site uncon- 

fined aquifer system, FY 1993 status report, 19:19614 (R;US) 
Remedial Action 

Application of cone penetrometer technology in hydrogeological 
investigations at the Savannah River Site (SRS) South Car- 
olina, 19:19638 (R;US) 

Comparing statistical tests for detecting soil contamination 
greater than background, 19:18241 (R;US) 

Programmatic environmental impact statement for the Uranium 
Mill Tailings Remedial Action Ground Water Project: Revision 
2, 19:18219 (R;US) 

Summary report of the drilling technologies tested at the 
Integrated Demonstration Project for cleanup of organic con- 
taminants in soils and groundwater at non-arid sites, 
19:19644 (R;US) 

US Department of Energy Uranium Mill Tailings Remedial Action 
ground water Project: Revision 1, Version 1: Final project 
plan, 19:18206 (R;US) 

Sampling 

Demonstration of innovative monitoring technologies at the Sa- 
vannah River integrated Demonstration Site, 19:19646 (R;US) 

Sampling and analyses report for December 1992 semiannual 
postburn sampling at the RMI UCG Site, Hanna, Wyoming, 
19:17772 (R;US) 

UMTRA Project water sampling and analysis plan: Canonsburg 
and Burrell, Pennsylvania, 19:18210 (R;US) 

Site Characterization 

Environmental assessment for the Groundwater Characteriza- 
tion Project, Nevada Test Site, Nye County, Nevada: Revision 
1, 19:18835 (R;US) 

Water Quality 

Draft programmatic environmental impact statement for the Ura- 
nium Mill Tailings Remedial Action Ground Water Project: 
Revision 3, 19:18220 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUTING 

Decontamination solution development studies, 19:18102 (R;US) 

Gas generation from Hanford grout samples: Final report, 
19:17994 (R;US) 

Physical and hydraulic properties of sediments and engineered 
materials associated with grouted double-shell tank waste 
disposal at Hanford, 19:18104 (R;US) 

GROWTH FACTORS 

Regulated expression of the MRP8 and MRP14 genes during 
terminal differentiation of human promyelocytic leukemic HL- 
60 cells, 19:19674 (R;US) 

GRS 

See GES FUER REAKTORSICHERHEIT 
GULF COAST 

See US GULF COAST 
GYROTRONS 

See MICROWAVE AMPLIFIERS 


H 


H CODES 
HEAT2: Two-Dimensional Heat Transfer Finite Element Code, 
19:20558 (CM;US) 
HEMP: hydrodynamic elasticmagneto plastic, 19:20559 (CM;US) 
H-1 HELIAC 
Arnold diffusion of electron orbits in the H-1 heliac, 19:20391 
(IA;AU) 
Development of neoclassical transport simulation for the H-1 
Heliac, 19:20388 (IA;AU) 
First results from the H-1 Heliac, 19:20367 (IA;AU) 
Heliac equilibrium, 19:20378 (IA;AU) 
Physics and commercial applications of helicon plasma pro- 
cessing system, 19:20355 (IA;AU) 
Soft x-ray temperature diagnostic for the H-1 Heliac, 19:20387 
(IA;AU) 
The H-1 Heliac: design and construction, 19:20442 (IA;AU) 
The H-1 heliac: a versatile research facility, 19:20438 (IA;AU) 
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H-1 HELIAC 


The H-1 radio frequency power system and the first results on 
plasma formation, 19:20441 (IA;AU) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HABITAT 

1993 study of long-billed curlews on the Yakima Training Cen- 
ter, 19:19622 (R;US) 

Sage grouse on the Yakima Training Center: A summary of 
studies conducted during 1991 and 1992, 19:19621 (R;US) 

HADRONIC ATOMS 

Studies of exotic nuclei at JYFL: first results and future 

prospects, 19:19355 (IA;RU) 
HADRONS 

Hadron production in S+nucleus collisions at 200 GeV/nucleon, 
19:20008 (R;US) 

Polarization phenomena in quantum  chromodynamics, 
19:20012 (R;US) 

Report of study meeting on dynamics of quarks-hadrons in 
atomic nuclei, 19:20011 (R;JP;In Japanese, English) 

HAFNIUM 178 

Collinear laser spectroscopy of 178™2Hf, 19:20077 (IA;RU) 

High-spin nuclear target of '"®maHf: creation and nuclear reac- 
tion studies, 19:20185 (iIA;RU) 

Spectroscopic study of the K=8 and K=16 isomeric states in 
178Hif, 19:20076 (IA;RU) 

HAFNIUM IONS 

Laser spectroscopy of hafnium ions in a paul trap, 19:20078 

(IA;RU) 
HAFNIUM ISOTOPES 

See also HAFNIUM 178 

Changes in nuclear charge radii of hafnium isotopes, 19:20079 
(IA;RU) 

Comparative determination of ion exchange equilibria of ele- 
ment 104 and hafnium by a novel chromatographic method, 
19:20074 (IA;RU) 

On-line study of neutron deficient hafnium isotopes as homolo- 
gous of 104 element, 19:20165 (IA;RU) 

HAINES PROCESS 

See DESULFURIZATION 
HALL GENERATORS 

See MHD GENERATORS 
HALOGEN COMPOUNDS 

See also FLUORINE COMPOUNDS 

Micellar-enhanced absorption for controlling dilute emissions of 
volatile organic compounds and chlorinated solvents, 
19:18999 (RA;US) 

HALOGENATED ALIPHATIC HYDROCARBONS 

See also CHLORINATED ALIPHATIC HYDROCARBONS 

Thermophysical properties of HFC-143a and HFC-152a: Quar- 
terly report, 1 January—31 March 1994, 19:18912 (R;US) 

HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 

Packaging development needs to support environmental 

restoration, 19:19601 (IA;JP) 
HANFORD PRODUCTION REACTORS 
Control Elements 

Horizontal control rod corrosion, KW Reactor, 19:18790 (R;US) 

Measured cadmium burnup in C reactor HCR’s, 19:18689 (R;US) 

Old pile HCR operating temperatures, 19:18727 (R;US) 

Cost Estimation 
Operational fueling incentives cursory estimate, 19:18692 (R;US) 
Decommissioning 

Risk management study for the Hanford Site facilities: Risk re- 
duction cost comparison for the retired Hanford Site facilities: 
Volume 4, 19:18248 (R;US) 

Design 
NPR design basis, 19:18658 (R;US) 
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Fuel Cans 
Contoured I&E sleeves, 19:18676 (R;US) 


Fuel Elements 

40-tube overbore facility location, C Reactor, 19:18688 (R;US) 

Axial flux data for fuel measurement, 19:18730 (R;US) 

C Reactor fuel failures tubes 2562 and 3361, 19:18772 (R;US) 

DR Gas Loop test No. 1 limitations, 19:18662 (R;US) 

Design of production test IP-297-A-FP, The effect of autoclave 
film damage on the incidence of groove pitting on X-8001 al- 
loy fuel jackets, 19:18663 (R;US) 

Design of production test IP-310-A-FP, determination of the di- 
mensional stability of uranium fuel cores classified by the fuel 
core tester (UT-2), 19:18685 (R;US) 

Design of production test IP-468-A-FP, program for evaluation 
of alpha extruded fuel cores, 19:18695 (R;US) 

Development Test IP-556-D, supplement A, irradiation service 
request HAPO-278 outgassing rate of tritium at high tempera- 
ture, 19:18722 (R;US) 

GEH-4-32, Bonded segmented fuel element irradiation, 
19:18661 (R;US) 

| & E regular metal ruptures No. 2, 3, and 4, 19:18653 (R;US) 

Judgment analysis of comparative C-64-F and X-8001-F alloy 
canned fuel element performance, 19:18665 (R;US) 

K reactor mixer recommendation aluminum spline tubes, 
19:18735 (R;US) 

KER-3 operating report test K-3-16, PT IP-477-A, 19:18702 
(R;US) 

Long cartridge fuel elements for safe failure, 19:18783 (R;US) 

Measurement of fuel element bond strength, 19:18668 (R;US) 

PT-IP-344-A-FP, Evaluation of Al-Si bond characteristics, 
19:18677 (R;US) 

Process improvement transition authorization IP-2-l-99-FP: Irra- 
diation of X-8001 alloy jacketed fuel elements in production 
quantities, 19:18656 (R;US) 

Production Test-IP-616-A irradiation of enriched hot-die-size 
diffusion-bonded fuel elements, 19:18726 (R;US) 

Production test IP-324-C upstream flux depression correction at 
C Reactor, 19:18669 (R;US) 

Production test IP-401-A: Irradiation of Zircaloy-2 jacketed UO, 
tubular elements in the KER loops, 19:18686 (R;US) 

Production test IP-468-A-FP, Program for evaluation of alpha 
extruded fuel cores, 19:18696 (R;US) 

Production test IP-544-A, irradiation of 1.6% enriched thick 
walled single tube elements in KER-1 and 2, 19:18703 (R;US) 

Production test IP-665-A, evaluation of hot-die-sized end bond- 
ing processes, 19:18732 (R;US) 

Proposal for charging the eighth fuel rupture experiment, GEH 
10-57, 19:18694 (R:US) 

Radiochemistry for the rupture of a Zircaloy-2 clad uranium fuel 
element in KER-1, 19:18787 (R;US) 

Status report: Protection fuel testing program, July 1960, 
19:18672 (R;US) 

Supplement A to PT-IP-183-A-98-FP: Evaluation of projection 
fuel elements for use in K process tubes, 19:18652 (R;US) 
Tube wall thickness isotope production tubes, 19:18723 (R;US) 

Uranium burnout values, 19:18721 (R;US) 

Zircaloy-2 process tube activity, C Reactor, 19:18743 (R;US) 


Fuel Rods 
Defect-tests of power generating co-extruded fuel rods, 
19:18670 (R;US) 
Examination of selected ruptures from the 1956 KE outbreak, 
19:18660 (R;US) 
Goal exposure for rupture-prone fuel element lots, 19:18714 
(R;US) 
Proposal for irradiation of uranium swelling capsule, 19:18654 
(R;US) 
Hydraulics 
Irradiation analysis, production test IP-672, HAPO 238, irradia- 
tion of impacted UO2-PuO. fuel rod bundles in C reactor, 
19:18744 (R;US) 
Maintenance 


High radiation levels at the discharge faces of the reactors, 
19:18782 (R;US) 





Neutron Flux Flattening 
Longitudinal flux flattening, 19:18678 (R;US) 
Pertormance 

Supplement 1 to Production Test IP-694-A depleted uranium ir- 

radiation, K Reactors, 19:18739 (R;US) 
Pipes 

Test results for unrestrained reactor, Gunbarrel-nozzle assem- 

blies, 19:18709 (R;US) 
Production 

Artificial cooling of the Columbia River by dam regulation, 1960, 
19:18684 (R;US) 

Artificial cooling of the Columbia River by dam regulation, 1961, 
19:18700 (R;US) 

Productivity 
IPD production projections, 19:18740 (R;US) 
Program Management 
Special review of selected reactor construction, operation, and 
program data, 19:18705 (R;US) 
Radiation Monitors 
Beam hole flux monitors, 19:18655 (R;US) 
Radioactive Effluents 

An anion exchange-precipitation procedure for the determina- 
tion of Na? in reactor effluent water, 19:18630 (R;US) 

Effects of Hanford Operations on Columbia River temperatures: 
Interim report No. 2, 19:18631 (R;US) 

Information for reactor safeguard committee, 19:18629 (R;US) 

Interim report 2: Production test |P-581-A half-plant high floccu- 
lation pH test at B Reactor, 19:18712 (R;US) 

Reactor Accidents 

Section 6: Reactor incident file general information from 1945, 
19:18773 (R;US) 

Section 8: Reactor incident file general information from 1945, 
19:18774 (R;US) 

Section 9: Reactor incident file general information from 1945, 
19:18775 (R;US) 

Reactor Cooling Systems 

190-H drawdown test, 19:18706 (R;US) 

A method to determine optimum venturi size, 19:18698 (R;US) 

B and D downcomer prototype data, 19:18693 (R;US) 

Emergency cooling and air filtration systems for HAPO reactors, 
19:18784 (R;US) 

Hydraulic demand curves for K-reactor geometry at low tube 
powers, 19:18679 (R;US) 

Increased coolant flow for H reactor, 19:18728 (R;US) 

Interim flow increases at B, D, DR, F and H reactors related to the 
short-range water plant modification program, 19:18690 (R;US) 

K-pile water shut off, 19:18657 (R;US) 

Low flow tubes, 19:18724 (R;US) 

Pressure and flow data PT IP-573-1, 100-K flow tests, 19:18716 
(R;US) 

Pressure measurements on 19-1/2 crossheader: DR Reactor, 
19:18719 (R;US) 

Production test IP-285-C and supplement a measurement of op- 
erating temperatures of uncooled thermal shield cooling tube: 
Final report, 19:18680 (R;US) 

Production test IP-326-|: Low flow calibration tests at the old re- 
actors, 19:18671 (R;US) 

Production test IP-338-A: DR-reactor heat decay test at high 
outlet waier temperatures, 19:18674 (R;US) 

Results of reverse flow experimental tests for C operational 
charge-discharge tube at low tub powers, 19:18785 (R;US) 

Results of the 105-DR effluent piping stress measurements from 
IP-342-AG, 19:18681 (R;US) 

System curves for 100-K water plant expansion pump analysis, 
19:18651 (R;US) 

Technical note on the determination of K-reactor last-ditch cool- 
ing adequacy, 19:18734 (R;US) 

The effect of fringe poison on heat generation in the shield com- 
plex, 19:18697 (R;US) 

Reactor Cores 

Production Test IP-358-AC: Replacement of carbon dioxide with 
nitrogen as a constituent of the K reactor atmosphere, 
19:18682 (R;US) 


HANFORD RESERVATION 
Hazardous Materials 


Reactor Fueling 
Speed-of-control limits, 105-DR, 19:18789 (R;US) 
Reactor Operation 
A review of Hanford power level limits, 19:18701 (R;US) 
Description of Reactor Operating Limits (ROL) and Reactor 
Master File (RMF) reports, 19:18720 (R;US) 
History of the project as of February 1, 1951, 19:17958 (R;US) 
Operating limits: Hanford production reactors operating and 
performance restrictions, 19:18707 (R;US) 
Reactor Protection Systems 
Preliminary engineering study, Intermediate range instrumenta- 
tion, 19:18794 (R;US) 
Reactor Safety 
High radiation levels at the discharge faces of the reactors, 
19:18782 (R;US) 
Risk management study for the retired Hanford Site facilities: Risk 
management executive summary: Volume 1, 19:18247 (R;US) 
Reactor Shutdown 
Discussion-preliminary review of the safety aspects of the 
crossunder line, Project CG-884: Volume 1, 19:18786 (R;US) 
Radiochemistry for the rupture of a Zircaloy-2 clad uranium fuel 
element in KER-2, 19:18788 (R;US) 
Recommended emergency procedure for extended outage at all 
IDP production reactors, 19:18791 (R;US) 
Samarium Oscillations 
Xenon and Samarium reactivity effects associated with coolant 
loss, 19:18664 (R;US) 
Scram Rods 
Report of GETHC meeting December, 1963 review of IPD Ball 
3X safety philosophy, 19:18792 (R;US) 
Secondary Coolant Circuits 
Design criteria for coolant backup three remaining smaller reac- 
tors: Revision 1, 19:18737 (R;US) 
Shielding 
Final report B, D, F reactor side shield hole boring technology, 
19:18793 (R;US) 
Thermal Effiuents 
Development test IP-342-AG increase of bulk outlet water tem- 
perature 105-DR, 19:18675 (R;US) 
Effects of Hanford Operations on Columbia River temperatures: 
Interim report No. 2, 19:18631 (R;US) 
Water Chemistry 
Reduction of the amount of dichromate added to reactor cooling 
water: Interim report, Production Test-IP-321-A, 19:18691 
(R;US) 
Xenon Oscillations 
Xenon and Samarium reactivity effects associated with coolant 
loss, 19:18664 (R;US) 
HANFORD RESERVATION 
Decommissioning 
Accelerated Decontamination and Decommissioning at the Han- 
ford Site, 19:18155 (R;US) 
Decontamination 
Accelerated Decontamination and Decommissioning at the Han- 
ford Site, 19:18155 (R;US) 
Economic Development 
Redeployment as an alternative to decommissioning: Conver- 
sion of a US Department of Energy facility to fish rearing, 
19:18256 (R;US) 
Environmental Effects 
Wildlife studies on the Hanford Site: 1993 Highlights report, 
19:19617 (R;US) 
Environmental Quality 
Environmental surveillance master sampling schedule, 
19:18189 (R;US) 
Geology 
Geophysical data fusion for subsurface imaging: Phase 1, 
19:19916 (R;US) 
Hazardous Materials 
1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 
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HANFORD RESERVATION 
Hisiorical Aspects 


Historical Aspects 
Legend and legacy: Fifty years of defense production at the 
Hanford Site, 19:18250 (R;US) 
Hydrology 
Monitoring groundwater and river interaction along the Hanford 
reach of the Columbia River, 19:19619 (R;US) 
Three-dimensional conceptual model for the Hanford Site uncon- 
fined aquifer system, FY 1993 status report, 19:19614 (R;US) 
Inorganic Compounds 
1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 
Nuclear Facilities 
Deactivation completed at historic Hanford Fuels Laboratory, 
19:17963 (R;US) 
Establishing a predictive maintenance (PdM) program at the 
Hanford Site, 19:18255 (R;US) 
Organic Compounds 
1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 
Program Management 
Documentation of Hanford Site independent review of the Han- 
ford Waste Vitrification Plant Preliminary Safety Analysis 
Report: Revision 3, 19:18142 (R;US) 
RCRA and operational monitoring 1994 fiscal year work plan, 
WBS 1.5.3, 19:18165 (R;US) 
The Hanford Site focus, 1994, 19:20489 (R;US) 
Progress Report 
Hanford Laboratories Operation monthly activities report, Febru- 
ary 1957, 19:17948 (R;US) 
Public Relations 
Public participation at Hanford: A new approach to a long-lived 
problem, 19:18880 (R;US) 
Radiation Monitoring 
Air pathway effects of nuclear materials production at the Han- 
ford Site, 1983 to 1992, 19:18188 (R;US) 
Radioactive Waste Disposal 
Hanford surplus facilities programs facilities listings and descrip- 
tions: Revision 1, 19:18164 (R;US) 
Radioactive Waste Facilities 
Corrosion considerations for lite management of Hanford high- 
level waste tanks, 19:18144 (R;US) 
Establishing a predictive maintenance (PdM) program at the 
Hanford Site, 19:18255 (R;US) 
Hanford high-level waste evaporator/crystallizer corrosion eval- 
uation, 19:18145 (R;US) 
National emission standards for hazardous air pollutants applica- 
tion for approval to stabilize the 105N Basin, 19:18223 (R;US) 
Technology Evaluation Workshop Report for Tank Waste Chem- 
ical Characterization, 19:18249 (R;US) 
Radioactive Waste Management 
Tank waste processing and disposal technology development 
data summary, 19:18140 (R;US) 
Radioactive Waste Processing 
Tank waste processing and disposal technology development 
data summary, 19:18140 (R;US) 
Radioactive Waste Storage 
Environmental Assessment: Waste Tank Safety Program, Han- 
ford Site, Richland, Washington, 19:18011 (R;US) 
Ferrocyanide Safety Program: Quarterly report for the period 
ending March 31, 1994, 19:18246 (R;US) 
Flammable gas generation, retention, and release in high-level 
waste tanks — physical and chemical models, 19:18154 (R;US) 
Gas generation from Hanford grout samples: Final report, 
19:17994 (R;US) 
Organic carbon in Hanford single-shell tank waste, 19:18242 
(R;US) 
Recommendation 93-5 Implementation Plan, 19:18039 (R;US) 
Resolving the Ferrocyanide Safety Issue at the Hanford Site, 
19:18252 (R;US) 
Tank farm surveillance and waste status summary report for De- 
cember 1993, 19:18136 (R;US) 
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Remedial Action 

Establishing a predictive maintenance (PdM) program at the 
Hanford Site, 19:18255 (R;US) 

Interim remedial measures proposed plan for the 200-ZP-1 Op- 
erable Unit, Hanford Site, Washington, 19:18185 (R;US) 

Public comments and responses to the 1993 Hanford cleanup 
five-year plan, 19:18038 (R;US) 

Rare earth analysis on a composite reactor effluent water sam- 
ple, 19:19119 (R;US) 

Redeployment as an alternative to decommissioning: Conver- 
sion of a US Department of Energy facility to fish rearing, 
19:18256 (R;US) 

Sediment and process water characterization in support of 300 
Area North Process Pond physical soil washing test, 
19:18257 (R;US) 

Use of an Open-path FTIR sensor to measure VOCs at the 
Hanford Site, 19:18253 (R;US) 

Risk Assessment 

Risk management study for the Hanford Site facilities: Risk re- 
duction cost comparison for the retired Hanford Site facilities: 
Volume 4, 19:18248 (R;US) 

Risk management study for the retired Hanford Site facilities: Risk 
management executive summary: Volume 1, 19:18247 (R;US) 

Spent Fuel Storage 

Spent Fuel Working Group report on inventory and storage of 
the Department's spent nuclear fuel and other reactor irradi- 
ated nuclear materials and their environmental, safety and 
health vulnerabilities: Volume 2, Working Group Assessment 
Team reports; Vulnerability development forms; Working 
group documents, 19:17969 (R;US) 

Spent Fuel Working Group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:17970 (R;US) 

Tanks 

Chemical Processing Department 200 West Area tank farm in- 
ventory and waste reports, January 1956—December 1956, 
19:18062 (R;US) 

Chemical Processing Department 200 west area tank farm in- 
ventory and waste reports, 19:18061 (R;US) 

Ferrocyanide Safety Program: Data requirements for the ferro- 
cyanide safety issue developed through the data quality 
objectives (DQO) process, 19:18139 (R;US) 

Preliminary conceptual design for the destruction of or- 
ganic/ferrocyanide constituents in the Hanford tank waste with 
low-temperature hydrothermal processing, 19:18114 (R;US) 

The use of ultra high pressure water for installation of instru- 
mentation in “assumed” leaker tanks, 19:18152 (R;US) 

Terrestrial Ecosystems 

Vegetation communities associated with the 100-Area and 200- 

Area facilities on the Hanford Site, 19:19634 (R;US) 
Waste Management 

Characterization of past and present waste streams from the 
325 Radiochemistry Building, 19:18138 (R;US) 

Chemical Processing Department 200 West Area tank farm in- 
ventory and waste reports, January 1956—December 1956, 
19:18062 (R;US) 

Public comments and responses to the 1993 Hanford cleanup 
five-year plan, 19:18038 (R;US) 

Remote infrared imaging system for scanning hazardous waste 
tanks, 19:18148 (R;US) 

Waste Processing 

Data validation report for the 100-D Ponds Operable Unit: 100- 
D ponds sampling, 19:18161 (R;US) 

Mixed waste and waste minimization: The effect of regulations 
and waste minimization on the laboratory, 19:18112 (R;US) 

Preliminary plan for treating mixed waste, 19:17992 (R;US) 

Testing and evaluation of alternative process systems for immo- 
bilizing radioactive mixed particulate waste in cement, 
19:18159 (R;US) 

Waste Storage 

State Waste Discharge Permit Application: Electric resistance 

tomography testing, 19:19590 (R;US) 





HAPO 
Meteorological information, 19:19537 (R;US) 
Quality and availability of fission-products, 19:18057 (R;US) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Adsorption isotherms 
Determination of site specific distribution coefficients of mixed 
waste contaminants using an in-situ approach, 19:19637 
(R;US) 
Catalysts 
Development studies for a novel wet oxidation process, 
19:18966 (R;US) 
Composting 
Composting of soils/sediments and sludges containing toxic or- 
ganics including high energy explosives: Final report, 
19:19582 (R;US) 
Containment 
Engineering Assessment and Certification of Integrity of the 
177-R2 tank system, 19:18128 (R;US) 
Ecological Concentration 
Toxicological benchmarks for screening potential contaminants 
of concern for effects on terrestrial plants: Environmental 
Restoration Program, 19:19598 (R;US) 
Emergency Plans 
Emergency Planning and Community Right-to-Know Act 
(EPCRA) requirements: CERCLA Information Brief, 19:18840 
(R;US) 
Emission 
Measurement of chemical emissions under the influence of low- 
NO, combustion modifications: Final report, 19:18448 (R;US) 
Environmental Transport 
Determination of site specific distribution coefficients of mixed 
waste contaminants using an in-situ approach, 19:19637 
(R;US) 
H-Area Seepage Basins groundwater monitoring report: Volume 
1, First and second quarters 1993, 19:19643 (R;US) 
Three-dimensional conceptual model for the Hanford Site uncon- 
fined aquifer system, FY 1993 status report, 19:19614 (R;US) 
Inventories 
1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 
SRS Tier Il emergency and hazardous chemical inventory re- 
port, 19:18177 (R;US) 
Meetings 
Hazardous materials symposium in support of the cooperative 
program in surety technologies and initial meeting with the All 
Russia Institute of Automatics: Foreign trip report, January 
23—February 11, 1994, 19:18022 (R;US) 
Pollution Regulations 
Environmental regulatory update table, March-April 1994, 
19:18851 (R;US) 
Public Information 
Emergency Planning and Community Right-to-Know Act 
(EPCRA) requirements: CERCLA Information Brief, 19:18840 
(R;US) 
Quantitative Chemical Analysis 
Data validation report for the 100-D Ponds Operable Unit: 100- 
D ponds sampling, 19:18161 (R;US) 
SRS Tier Il emergency and hazardous chemical inventory re- 
port, 19:18177 (R;US) 
Radiation Monitoring 
Surface soil sampling plan for the 200-UP-2 operable unit, 
19:18160 (R;US) 
Radioactive Waste Disposal 
Area 5 Site Characterization Project: Report of hydraulic prop- 
erty analysis through August 1993, 19:18032 (R;US) 
Remedial Action 
Surface soil sampling plan for the 200-UP-2 operable unit, 
19:18160 (R;US) 
Scavenging 
Scavenging of stored TBP waste, 19:18058 (R;US) 


Solidification 

Testing and evaluation of alternative process systems for immo- 
bilizing radioactive mixed particulate waste in cement, 
19:18159 (R;US) 

Storage Facilities 

Decision analysis for INEL hazardous waste storage, 19:18050 
(R;US) 

Transport Regulations 

Hazardous materials 
19:18277 (IA;JP) 

Manifest requirements: 
(R;US) 

Pretransport requirements for waste generators: RCRA Infor- 
mation Brief, 19:18013 (R;US) 

Transportation of RCRA hazardous wastes: RCRA Information 
Brief, 19:18012 (R;US) 

Transportation Systems 

Hazardous and mixed waste transportation program, 19:17976 

(IA;JP) 
Underground Disposal 

Development of a long-term post-closure radiation monitor: 
Phase 1, Final report, [September 30, 1992—February 28, 
1994], 19:18027 (R;US) 

INEL cold test pit demonstration of improvements in information 
derived from non-intrusive geophysical methods over buried 
waste sites: Phase 2, Final report, 19:18025 (R;US) 

Underground Storage 

Excluded USTs: RCRA Subtitle 1, Underground Storage Tanks: 

RCRA Information Brief, 19:17932 (R;US) 
Waste Disposal 

Corrective Action Management Units and Temporary Units: 
RCRA Information Brief, 19:18015 (R;US) 

Material properties data and volume estimate of silt loam soil at 
the NRDWL Reserve, McGee Ranch, 19:19635 (R;US) 

Waste Management 

RCRA corrective action definitions under Subpart F and pro- 

posed Subpart S: RCRA Information Brief, 19:18843 (R;US) 
Waste Processing 

Development studies for a novel wet oxidation process, 
19:18966 (R;US) 

Preliminary conceptual design for the destruction of or- 
ganic/ferrocyanide constituents in the Hanford tank waste with 
low-temperature hydrothermal processing, 19:18114 (R;US) 

Waste Storage 

Decision analysis for INEL hazardous waste storage, 19:18050 
(R;US) 

Environmental Assessment for Hazardous Waste Staging Facil- 
ity, Pantex Plant, Amarillo, Texas, 19:18010 (R;US) 

Wet Oxidation Processes 
Development studies for a novel wet oxidation process, 
19:18966 (R;US) 
HAZEN PROCESS 
See DESULFURIZATION 
HDO 
See HEAVY WATER 
HE-3 COUNTERS 

The design and calibration of the spent-fuel neutron coincidence 

counter for underwater applications, 19:19470 (R;US) 
HEAD 

Dose-response relationships for fernale radium dial workers: A 
new look, 19:19820 (R;US) 

Tumorigenesis in the U.S. radium luminizers: How unsafe was 
this occupation?, 19:19819 (R;US) 

HEALTH HAZARDS 
Track 2 sites: Guidance for assessing low probability hazard 
sites at the INEL: Revision 6, 19:18222 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 

See also MYOCARDIUM 

Detection of “single-leg separated” heart valves using statistical 
pattern recognition with the nearest neighbor classifier: Revi- 
sion 1, 19:19785 (R;US) 


package performance regulations, 


RCRA Information Brief, 19:18014 
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HEART 


Effect of mannitol on the parameters of radionuclide ventriculog- 
raphy in essential hypertension patients. Preliminary results, 
19:19733 (IA;CZ;in Slovak) 

HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT DISTRIBUTION SYSTEMS 

Cost effectiveness of DH-network construction: Final report, 

19:18994 (R;Fl;In Finnish) 
HEAT ENGINES 

See also INTERNAL COMBUSTION ENGINES 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20547 (CM;US) 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20546 (CM;US) 

HEAT EXCHANGERS 

An investigation of flow and resistance characteristics of heat 
exchanger with the 2-D LDV system and visualization tech- 
nique, 19:19254 (R;CN;In Chinese) 

Nonlinear dynamics of tube arrays in cross flow, 19:19252 (R;US) 

HEAT PIPES 

Experimental and theoretical investigation of operational and 
survivability issues in thermal radiators for thermionic space 
nuclear power systems: Final report, 19:19283 (R;US) 

Fiscal Year 1993 annual report for the Bubble Membrane Radia- 
tor Project, 19:18927 (R;US) 

Heat pipe radiation cooling (HPRC) for high-speed aircraft 
propulsion: Phase 2 (feasibility) final report, 19:19011 (R;US) 

HEAT PUMPS 

Numerical simulation of the FVU sorption-compression heat 
pump, 19:18914 (R;SE) 

Travel to the Netherlands for the International Energy Agency’s 
Heat Pump Centre Promotion Task Force meeting: Foreign 
trip report, January 28—February 5, 1994, 19:18925 (R;US) 

HEAT STORAGE 

Evaluation of the heating technology related to a solar heating 

system with sand layers, 19:18359 (R;DK;In Danish) 
HEAT TRANSFER 


ERP-IV-A program for transient thermal-hydraulic analysis of 
PWR plant, 19:20508 (R;CN;in Chinese) 
RASPLAV package, 19:18479 (1;BG) 


SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Fiow Enhanced Tb, 19:20548 (CM;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
GANIL CYCLOTRON 
HILACS 
Beam transport, 19:20465 (R;US) 
CERN Heavy-ion Facility design report, 19:19345 (R;XC) 
Injection method using the third order resonance at TARN Il, 
19:19352 (R;JP) 
RF control system of the HIMAC synchrotron, 19:19384 (RA;JP) 
HEAVY ION FUSION REACTIONS 
Empirical evaluation of production cross sections for highly fis- 
sile nuclei formed in heavy ion hot fusion reactions, 19:20160 
(IA;RU) 
Fission barriers of Z>82 nuclei inferred from heavy ion fusion- 
evaporation reactions, 19:20177 (IA;RU) 
Hydrodynamic calculation of effective mass of two colliding ions, 
19:20083 (IA;RU) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also BISMUTH 209 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
GOLD 197 REACTIONS 
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HELIUM 6 REACTIONS 
IRON 56 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 11 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NICKEL 58 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
QUASI-FISSION 
XENON 129 REACTIONS 
Central collisions of heavy ions: Progress report, October 1, 
1992—August 31, 1993, 19:20126 (R;US) 
Electromagnetic excitation of the two-phonon giant dipole reso- 
nance, 19:20069 (R;DE) 
Heavy ion physics, 19:20159 (I;RU) 
Mott scattering as a probe of long range QCD, 19:20135 (R;DE) 
Photon-photon and photon-hadron processes in relativistic 
heavy ion collisions, 19:20212 (R;DE;in German) 
Pion-nucleon interactions in relativistic heavy ion collisions: new 
sensitivities to the nuclear equation of state, 19:20141 (R;DE) 
Study of the delayed and prompt fission in reaction with rela- 
tivistic heavy ions, 19:20173 (IA;RU) 
Transverse energy dependence of neutron squeeze-out in rela- 
tivistic heavy ion collisions, 19:20140 (R;DE) 
[Research in heavy ion nuclear reactions]: Progress report, 
[June 1, 1993—May 1, 1994], 19:20125 (R;US) 
HEAVY ION SPECTROMETERS 
One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 
HEAVY NUCLEI 
See also ACTINIDE NUCLE! 
IRIDIUM 189 
IRIDIUM 192 
POLONIUM 210 
POLONIUM 218 
RADON 220 
RADON 222 
Analysis of dynamics and shell effects in multi-particle emission 
from neutron deficient nuclei with A>200, 19:20184 (IA;RU) 
Fission barriers of Z>82 nuclei inferred from heavy ion fusion- 
evaporation reactions, 19:20177 (IA;RU) 
Fission of nuclei with A=100-200, 19:20172 (IA;RU) 
Nonstatistical effects in nuclei, 19:20082 (IA;RU) 
Promising and crucial examples of cluster radioactivity pro- 
cesses, 19:20110 (IA;RU) 
Spontaneous fission stability of nuclei, 19:20183 (IA;RU) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Kinetic behaviour of tritium water in the simulated paddy, 
19:19652 (R;CN;In Chinese) 
HEAVY WATER COOLANT 
See HEAVY WATER 


HEAVY WATER COOLED REACTORS 
See also CP-5 REACTOR 
GRENOBLE REACTOR 
DIANA: A multi-phase, multi-component hydrodynamic model 
for the analysis of severe accidents in heavy water reactors 
with multiple-tube assemblies, 19:18757 (R;US) 
MARTINS: A foam/film flow model for molten material relocation 
in HWRs with U-Al-fueled multi-tube assemblies, 19:18761 
(R;US) 
HEAVY WATER MODERATED REACTORS 
See also CP-5 REACTOR 
CANDU TYPE REACTORS 
GRENOBLE REACTOR 
L REACTOR 
A transient, HEX-Z nodal code corrected by discontinuity fac- 


tors: Volume 2, Monte Carlo determination of discontinuity 
factors, 19:18641 (R;US) 





Impact of spatial kinetics in severe accident analysis for a large 

HWR, 19:18760 (R;US) 
HEAVY WATER MODERATOR 
See HEAVY WATER 

HEAVY WATER PLANTS 

Dana Plant history 1953, 19:18283 (R;US) 

Dana Plant history 1954, 19:18284 (R;US) 

Dana Plant history 1956, 19:18285 (R;US) 

HELAC 
See LINEAR ACCELERATORS 
HELICON WAVES 

Helicon wave propagation and plasma production in Sheila, 

19:20384 (IA;AU) 
HELICOPTERS 

Analysis and Evaluation on the nation-wide geothermal re- 

sources exploration project, 19:18377 (IA;JP;In Japanese) 
HELIUM 3 REACTIONS 
Review of the activation data for fast charged particle induced 
reactions, 19:20156 (RA;XA) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

Effect of the resonant structure of “He on some of its charge- 

conjugate reactions, 19:20215 (R;US) 
HELIUM 6 

Microscopic description of neutron halo in light nuclei, 19:20084 
(IA;RU) 

HELIUM 6 REACTIONS 

Elastic scattering of exotic nuclei on proton and nuclear targets 
within the frameworks of various theoretical approaches, 
19:20190 (IA;RU) 

HELIUM ASH 

Parametric study of controlled sawteeth for helium exhaust, 

19:20332 (IA;XA) 
HELIUM COOLED REACTORS 

MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20553 (CM;US) 

MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20552 (CM;US) 

HERA STORAGE RING 

A prototype presampler for the uranium-scintillator calorimeter 
in ZEUS, 19:19473 (R;NL) 

Design, construction and test results of the ZEUS forward track- 
ing detector, 19:19441 (R;DE) 

Development of a signal-analysis algorithm for the ZEUS 
transition-radiation detector under application of a neural net- 
work, 19:19436 (R;DE;in German) 

Dynamic aperture and transverse proton diffusion in HERA, 
19:19429 (R;US) 

Hadronic calibration of the H1 LAr calorimeter using software 
weighting techniques, 19:19472 (R;DE) 

Preservation of beam loss induced quenches, beam lifetime and 
beam loss measurements with the HERA-p beam-loss- 
monitor system, 19:19443 (R;DE) 

X-Window for process control in a mixed hardware environment, 
19:19390 (RA;JP) 

HERBICIDES 

Vegetation survey of knapweed on the Yakima Training Center - 

1992, 19:19620 (R;US) 
HERBS 

Information on Hoover's desert parsley for base realignment, 

19:19616 (R;US) 
HETEROJUNCTIONS 

The optimization of interfaces in InAsSb/inGaAs strained-layer 
superlattices grown by metal-organic chemical vapor deposi- 
tion, 19:19302 (R;US) 

HEXADECANE 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, September 1, 1993-November 30, 1993, 
19:19140 (R;US) 

HIGGS BOSONS 

A separate Higgs?, 19:19987 (R;US) 

The reaction ete —wbb and the Higgs signal at LEP200 and 
NLC, 19:20027 (R;DE) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Management 


Two-loop radiative corrections to the upper limit of the lightest 
Higgs boson mass in the minimal supersymmetric model, 
19:20060 (R;DE) 

Universal SU(2/1) and the Higgs and fermion masses, 19:19979 
(R;US) 

HIGGS MODEL 

A light scalar-HLQBS interplay and a HLQBS weak decay test, 
19:20018 (RA;DE) 

Average action of the abelian Higgs model, 19:19968 (RA;DE) 

Fermion number violation and a two-dimensional Higgs model. 
Topological features in a two-dimensional Higgs model, 
19:19974 (R;DE) 

HIGH ENERGY PHYSICS 

AGS experiments — 1991, 1992, 1993: Tenth edition, 19:20064 
(R;US) 

Experimental particle physics at the University of Pittsburgh: 
Progress report, 1 November 1993-31 October 1994, 
19:20043 (R;US) 

High energy: Progress report, March 1, 1993—February 28, 
1994, 19:19949 (R;US) 

Proceedings of the XXVI international symposium Ahrenshoop 
on the theory of elementary particles, 19:19947 (R;DE) 

Report on the UNIX 'tupleviewer’ challenge, 19:20561 (RA;JP) 

UCLA Particle and Nuclear Physics Research Group, 1993 
progress report, 19:19948 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH SPIN STATES 

New perspectives in nuclear structture studies with secondary 
isomeric heavy ion beams at intermediate energies, 19:20192 
(IA;RU) 

HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY DISCHARGES 

The Flinders steady-state RF inductive plasma _ source, 
19:20445 (IA;AU) 

HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Properties 

Waste Tank Organic Safety Project: Analysis of liquid samples 

from Hanford waste tank 241-C-103, 19:18110 (R;US) 
Containment 

Progress in resolving Savannah River Site high-level waste tank 

safety issues, 19:18167 (R;US) 
Health Hazards 

Limited field investigation report for the 100-BC-1 Operable Unit, 

19:18036 (R;US) 
Liquid Wastes 

Study on immobilization of high level waste with alkali-activated 

slag cement, 19:18007 (R;CN;In Chinese) 
Mixing 

Progress toward mitigation of flammable gas Tank 241-SY-101, 

19:18157 (R;US) 
Packaging 

Issues and design concepts for high-activity liquid packaging, 
19:19243 (R;US) 

Packaging development needs to support environmental 
restoration, 19:19601 (IA;JP) 

Physical Properties 

Waste Tank Organic Safety Project: Analysis of liquid samples 

from Hanford waste tank 241-C-103, 19:18110 (R;US) 
Pumping 

Progress toward mitigation of flammable gas Tank 241-SY-101, 

19:18157 (R;US) 
Radioactive Waste Disposal 

Yucca Mountain Site Characterization Project: Technical Data 

Catalog quarterly supplement, 19:18041 (R;US) 
Radioactive Waste Management 

Public involvement in radioactive waste management decisions, 

19:18042 (R;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Management 


Systems Engineering Management Plan: Volume 5 of the MRS 

Project Management Plan, 19:18043 (R;US) 
Radioactive Waste Processing 

Frequency of deflagration in the in-tank precipitation process 
tanks due to loss of nitrogen purge system: Revision 2, 
19:18173 (R;US) 

Program plan: DWPF/HLWDP stirred Melter Program Plan, 
19:18172 (R;US) 

Radioactive Waste Storage 

Nuclear waste programs: Semiannual progress report, October 
1991—March 1992, 19:17993 (R;US) 

Recommendation 93-5 Implementation Plan, 19:18039 (R;US) 

Travel to France and Switzerland to collaborate on radioactive 
waste storage: Foreign trip report, June 15-20, 1993, 
19:18019 (R;US) 

Risk Assessment 

Limited field investigation report for the 100-BC-1 Operable Unit, 

19:18036 (R;US) 
Solidification 

Study on immobilization of high level waste with alkali-activated 

slag cement, 19:18007 (R;CN;In Chinese) 
Tanks 

Environmental Assessment: Waste Tank Safety Program, Han- 
ford Site, Richland, Washington, 19:18011 (R;US) 

Recommendation 93-5 implementation Plan, 19:18039 (R;US) 

Test Facilities 

Present status of the Waste Safety Testing Facility, 19:18080 

(RA;JP) 
Underground Disposal 

Natural alteration in the cooling Topopah Spring tuff, Yucca 
Mountain, Nevada, as an analog to a waste-repository hy- 
drothermal regime, 19:18082 (R;US) 

Plant succession on disturbed sites in four plant associations in 
the Northern Mojave Desert, 19:18044 (R;US) 

Site characterization plan thermal goals reevaluation, 19:18040 
(R;US) 

The impact of repository heat on hydrological behavior at Yucca 
Mountain, 19:18134 (R;US) 

The influence of annual species composition and density on 
perennial seedling density in four plant communities in the 
Northern Mojave Desert, 19:19591 (R;US) 

The integrated interaction between high-level waste glass and 
the near field barriers, 19:19578 (R;BE) 

The role of multiple barriers in assuring waste package reliabil- 
ity: Yucca Mountain Project, 19:18130 (R;US) 

Underground Storage 

Distributions of 14 elements on 60 selected absorbers from two 
simulant solutions (acid-dissolved sludge and alkaline super- 
nate) for Hanford HLW Tank 102-SY, 19:18081 (R;US) 

Environmental Assessment: Waste Tank Safety Program, Han- 
ford Site, Richland, Washington, 19:18011 (R;US) 

Organic layer sampling for SST 241-C-103 background, and 
Data Quality Objectives, and analytical plan, 19:18107 (R;US) 

Progress toward resolution of vapor problems associated with 
tank 241-C-103, 19:18149 (R;US) 

The Hanford Site Tank Waste Remediation System: An update, 
19:18153 (R;US) 

Vitrification 

Corrosion study for a radioactive waste vitrification facility, 
19:18166 (R;US) 

Criticality assessment of initial operations at the Defense Waste 
Processing Facility, 19:18168 (R;US) 

Disposition of actinides released from high-level waste glass, 
19:17997 (R;US) 

Nuclear waste programs: Semiannual progress report, October 
1991—March 1992, 19:17993 (R;US) 

Program plan: DWPF/HLWDP stirred Melter Program Plan, 
19:18172 (R;US) 

Properties of glass-bonded zeolite monoliths, 19:17999 (R;US) 

Radioactive waste vitrification offgas analysis proposal, 
19:18115 (R;US) 

Waste Transportation 

Incentives for the use of depleted uranium alloys as transport 

cask containment structure, 19:19210 (IA;JP) 
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HIGH-TC SUPERCONDUCTORS 

A high T. proximity effect superconductor and its superconduc- 
tivity, 19:20295 (R;CN) 

A quantitative understanding of the enhanced irreversibility line 
and critical current density due to linear defects in 
Bi>Sr2CaCuzQOg single crystals with the vortex dimensionality- 
crossover model, 19:19064 (R;US) 

An explanation of the irreversibility behavior in the highly- 
anisotropic high-temperature superconductors, 19:19061 
(R;US) 

Anisotropy of the critical current density in Bi-2223/Ag tapes, 
19:19075 (R;US) 

Defect structures in ceramic superconductors, 
(R;DK;in Danish) 

Effect of thermal annealing on grain boundary chemistry of poly- 
crystalline TIBazCazCu30, films, 19:19067 (R;US) 

Enhanced irreversibility by crystal defects in the Bi-Sr-Ca-Cu-O 
system, 19:19060 (R;US) 

Flux-pinning related defects in YBazCu3O07_, thin films grown 
on miscut LaAlO, (001) substrates, 19:19066 (R;US) 

Lattice instability of high-Tc oxide superconductors studied by 
inelastic neutron scattering, 19:20258 (RA;JP) 

Magnetic measurements of the lower critical fields and irre- 
versible properties of oxygen deficient YBa2Cu307_¢ single 
crystals, 19:19063 (R;US) 

Response of high T, superconducting Josephson junction to nu- 
clear radiation, 19:19437 (R;CN) 

Structures and properties of materials recovered from high 
shock pressures, 19:19080 (R;US) 

Superconductive properties, interaction mechanisms, materials 
preparation and electronic transport in high-T. superconduc- 
tors: Final report, 19:20296 (R;DE) 

Transport critical currents and grain boundary coupling in high- 
T-superconductors, 19:19062 (R;US) 


HIGHLY ENRICHED URANIUM 
Georgia Tech research reactor conversion to low enrichment— 
calculational capabilities assessment, 19:18616 (RA;US) 
HEU - LEU conversions: Status and application considerations, 
19:18599 (RA;US) 
HEU-LEU conversion of FRJ-2 DIDO at KFA Juelich, 19:18522 
(RA;US) 
Measurements and experiences during conversion of DR 3 to 
low enriched silicide fuel, 19:18608 (RA;US) 
Power upgrade and conversion of the Colombia R-1 reactor to 
TRIGA-Leu fuel, 19:18618 (RA;US) 
State of the LEU conversion effort at the University of Virginia 
reactor, 19:18617 (RA;US) 
Status report on the conversion of the Rhodel Island Nuclear 
Science Center Reactor, 19:18615 (RA;US) 
Status report on the core conversion of the OSIRIS reactor, 
19:18614 (RA;US) 
HIGHWAYS 
See ROADS 
HILACS 
A heavy ion linac complex for unstable nuciei, 19:19334 (R;JP) 
ILSE combiner study, 19:20455 (R;US) 
HIPURE PROCESS 
See DESULFURIZATION 
HISTONES 
Modulation of expression of genes encoding nuclear proteins 
following exposure to JANUS neutrons or +-rays, 19:19814 
(R;US) 
HOELTER PROCESS 
See DESULFURIZATION 
HOFFMAN PROCESS 
See COAL GASIFICATION 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 151 
In-beam y-ray spectroscopy of N=84 nuclei above Gd and the 
impact of the (2h112vhg/2)1* attraction on their yrast lines, 
19:20091 (R;DE) 


19:20299 





HOLMIUM 165 TARGET 

Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,eam=60 MeV/nucleon, 19:20218 (R;US) 

Incomplete fusion of 2°Ne and '°Ho, 19:20202 (IA;RU) 

Partition of excitation energy between reaction products in 
heavy ion collisions, 19:20205 (IA;RU) 

HORIZONTAL AXIS TURBINES 

Effects of a vibration mass damper in a wind turbine tower, 

19:18416 (R;DK) 
HOT CELLS 

Decommissioning of the Risoe Hot Cell facility: 7. Periodic re- 

port covering July 1 to December 31, 1993, 19:19233 (R;DK) 
HOT GAS CLEANUP 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1992, 19:18445 (R;US) 

HOT NUCLEI 
Hot nuclei and fragmentation, 19:20068 (R;FR) 
HOT PLASMA 

Soft X-ray detection in diagnostics of hot plasmas, 19:20412 

(RA;CZ) 
HOT WATER 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant/development of 
a 10MW-class plant), 19:18388 (IA; JP;in Japanese) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant(development of 
a downhole pump), 19:18389 (IA;JP;in Japanese) 

HOT-DRY-ROCK SYSTEMS 

Analysis and evaluation on the heat extraction system form hot 
dry rocks, 19:18403 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of hot dry rock 
power generation technology, 19:18412 (IA;JP) 

Development of a power generation plant using hot water.: 
Development of a hot dry rock power generation system (de- 
velopment of elemental technologies), 19:18392 (IA;JP;In 
Japanese) 

Development of hot dry rock power generation technology, 
19:18395 (IA;JP) 

Researches on fracturing and heat extraction from hot dry rock, 
19:18405 (IA;JP) 

Study on technology of fracture heat extraction from hot dry 
rock, 19:18400 (IA;JP;In Japanese) 

HOUSES 

DARTS: SAS Mainframe Energy/Housing Data Cross- 
Tabulation Report Generator, 19:20543 (CM;US) 

Ecolonia, 19:18946 (RA;Fl) 

Improving the thermal performance of the US residential window 
stock, 19:18920 (R;US) 

Low-energy building concepts, 19:18951 (RA;Fl) 

System integration for low energy buikdings, 19:18952 (RA;Fl) 

The self-sufficient solar house Freiburg, 19:18942 (RA;Fl) 

Transparent insulation materials in active and passive solar 
heating, 19:18947 (RA;Fl) 

HT-6M TOKAMAK 

The experiment and analysis of tailoring V_ and Ip with ZnO 

voltage-sensitive resistor on HT-6M, 19:20430 (R;CN) 
HTGR TYPE REACTORS 
A review of selected aspects of the effect of water vapor on fis- 
sion gas release from uranium oxycarbide, 19:18521 (R;US) 
HTO 
See HEAVY WATER 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CHROMOSOME 6 

International workshop on chromosome 6: Final report, June 1, 

1992—May 31, 1993, 19:19690 (R;US) 
HUMAN FACTORS 

Selecting the seismic HRA approach for Savannah River Plant 

PRA revision 1, 19:18637 (R;US) 
HUMAN FACTORS ENGINEERING 
Ahuman factors approach to waste form design, 19:18119(R;US) 


HYDROCHLORIC ACID 


HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 

A summation of results on radiation exposure and radiation 
risks, 19:19848 (IA;DE;In German) 

Columbia River Pathway Dosimetry Report, 1944-1992: Hanford 
Environmental Dose Reconstruction Project, 19:19663 (R;US) 

Radioactivity of people in Finland in 1989-1990: Supplement 8 
to Annual Report STUK-A-89, 19:19901 (R;Fi) 

Radiological impact of 1992 operations at the Savannah River 
Site, 19:18192 (R;US) 

Radiological performance assessment for the E-Area Vaults at 
the Savannah River Site: Part 2, Simulation of contaminant 
migration in the far-field, 19:19639 (R;US) 

SEECAL: Program to calculate age-dependent, 19:19895 (R;US) 

Some particularities of thyroid and sugar diabetes diseases de- 
velopment in Gutsul region, 19:19875 (IA;UA;Iin Ukrainian) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Influence of organic matter and humic acids in solution on ura- 

nium solvent extraction process, 19:17947 (R;CN;In Chinese) 
HUNGARY 

Spent fuel management in Hungary: Present status and progress 

in the back-end of the nuclear fuel cycle, 19:18068 (RA;XA) 
HYBRID ELECTRIC-POWERED VEHICLES 

Kansas State University DOE/KEURP Site Operator Program: 
Year 3, Third quarter report, January 1, 1994—March 31, 
1994, 19:19009 (R;US) 

HYDRAULIC FRACTURES 

Analysis and assessment on hydrothermal systems, 19:18409 
(IA;JP) 

Study on technology of fracture heat extraction from hot dry 
rock, 19:18400 (IA;JP;in Japanese) 

HYDRAULIC FRACTURING 

Analysis and assessment on hydrothermal systems, 19:18409 
(IA;JP) 

Researches on fracturing and heat extraction from hot dry rock, 
19:18405 (IA;JP) 

HYDRAULIC RAMS 

See PUMPS 

HYDRAULICS 
ERP-IV-A program for transient thermal-hydraulic analysis of 
PWR plant, 19:20508 (R;CN;in Chinese) 
HYDROCARBONS 

See also ALKANES 
ALKENES 
BENZENE 
BENZOPY RENE 
CAROTENOIDS 
CHRYSENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
PYRENE 
STYRENE 

A new association-model for binary VLE of alcohol/hydrocarbon 
and amine/hydrocarbon mixtures, 19:19151 (R;US) 

A new comprehensive reaction mechanism for combustion of 
hydrocarbon fuels, 19:19181 (R;US) 

Phase effect in 3-fold and 6-fold potentials of CH3 group on Q- 
dependence in neutron scattering, 19:20282 (RA;JP) 

Radiative properties of char, fly-ash, and soot particles in coal 
flames: Quarterly report No. 5, September 15—December 15, 
1993, 19:19172 (R;US) 

Some effects of heat release in premixed flames, 19:19174 
(R;US) 

Superacid catalysis of light hydrocarbon conversion: Second 
quarterly report, November 25, 1993—February 26, 1994, 
19:19141 (R;:US) 

HYDROCHLORIC ACID 

Toxicological benchmarks for screening potential contaminants 
of concern for effects on terrestrial plants: Environmental 
Restoration Program, 19:19598 (R;US) 
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HYDROELECTRIC POWER 


HYDROELECTRIC POWER 

Salt Lake City Area Integrated Projects Electric Power Market- 
ing: Draft environmental impact statement: Volume 1, 
Summary, 19:18818 (R;US) 

HYDROELECTRIC POWER PLANTS 

South Fork Tolt River Hydroelectric Project: Adopted portions of 
a 1987 Federal Energy Regulatory Commission's Final Envi- 
ronmental Impact Statement, 19:18347 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

Nuclear criticality safety assessment of the proposed CFC re- 

placement coolants, 19:18235 (R;US) 
HYDROGEN 

Action plan for response to abnormal conditions in Hanford high 
level radioactive liquid waste storage tanks containing 
flammable gases: Revision 1, 19:18137 (R;US) 

Advanced hydrogen/method utilization technology demonstra- 
tion: Final report, 19:19014 (R;US) 

Detonation cell size measurements and predictions in hydrogen- 
air-steam mixtures at elevated temperatures, 19:18769 (R;US) 

Development of a hydrogen and deuterium polarized gas target 
for application in storage rings: Progress report, [March 1, 
1993—February 28, 1994], 19:19347 (R;US) 

Effects of molecular transport on turbulence-chemistry interac- 
tions in a hydrogen-argon-air jet diffusion flame, 19:19178 
(R;US) 

Explicit construction of convergent MBPT series for the ' 
triangle state of C2 and the H2 ground state at large bond dis- 
tance, 19:20230 (R;DE) 

High temperature membranes for H2S and SOz2 separations: 
Quarterly progress report, October 1, 1993-December 31, 
1998, 19:17784 (R;US) 

Investigation of synchrotron radiation-induced photodesorption 
in cryosorbing quasi-cooled geometry: Revision 2, 19:19409 
(R;US) 

Nuclear isovector spin responses from (p,n) reactions at 494 
MeV, 19:20214 (R;US) 

Preparation of H2-permselective silica membranes by alternat- 
ing reactant deposition: Quarterly progress report, September 
1, 1993—December 31, 1993, 19:18301 (R;US) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN SULFATES 

See SULFURIC ACID 
HYDROGEN SULFIDES 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Oc- 
tober 1, 1993-December 31, 1993, 19:17802 (R;US) 

High temperature membranes for H2S and SO. separations: 
Quarterly progress report, October 1, 1993—December 31, 
1993, 19:17784 (R;US) 

Membrane processes for removal of hydrogen sulfide from natu- 
ral gas, 19:17938 (R;US) 

Production of elemental sulfur from H2S and CO. derived from 
a coal desulfurization process: Quarterly technical process 
report, December 1, 1993—March 31, 1994, 19:17826 (R;US) 

HYDROGEN-BASED ECONOMY 

Hydrogen as an energy carrier, 19:18886 (R;DK) 
HYDROGENASE 

See HYDROGENASES 


626 ERA Vol. 19, No. 7 


HYDROGENASES 

Crystallographic studies of nitrogenase and hydrogenase: 

Progress report, June 1, 1992—April 1, 1994, 19:19681 (R;US) 
HYDROGENATION 

Molecular catalytic coal liquid conversion: Quarterly progress 
report, [Apri-June 1993], 19:17798 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report, Apri-+-June 1993, 19:17800 (R;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 

See HYDROTHERMAL SYSTEMS 

HYDROTHERMAL SYSTEMS 

Analysis and assessment on hydrothermal systems, 19:18409 
(IA;JP) 

Data analysis and assessment accompanied with technology 
development for increasing geothermal energy recovery.: 
Analysis and assessment on geothermal fluid flow, 19:18401 
(IA;JP;In Japanese) 

Development of a downhole pump, 19:18406 (IA;JP) 

Development of power generation plant using hot water.: Devel- 
opment of a binary cycle power generation plant (study on 
Production and re-injection of hot water/development of tech- 
nology for increasing geothermal energy recovery), 19:18390 
(JA;JP;in Japanese) 

Geothermal energy prospecting technology.: Study on technol- 
ogy for deep-seated geothermal resources exploration, 
19:18375 (IA;JP;in Japanese) 

Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;in Japanese) 

Travel to Argentina to conduct a series of discussions with 
members of the Reactor Chemistry Division and Corrosion Di- 
vision and the University of Buenos Aires concerning those 
topics of research at ORNL: Foreign trip report, March 14— 
March 21, 1994, 19:19153 (R;US) 

HYFLEX PROCESS 

See COAL GASIFICATION 
HYPERFRAGMENTS 

See HYPERNUCLE! 
HYPERNUCLE! 


Production of A hypernuciei with a large neutron excess, 
19:20188 (IA;RU) 


IAEA 
Travel to Austria to attend the 10th Meeting of the IAEA Standing 
Advisory Group on the Safe Transport of Radioactive Materi- 
als: Foreign trip report, March 18-26, 1994, 19:17972 (R;US) 
IAEA SAFEGUARDS 
SARP-II: Safeguards Accounting and Reports Program, Re- 
vised, 19:18265 (R;US) 
Simulation of HLNC and NCC measurements, 19:18264 (R;US) 
IBR-1 
See IFR REACTOR 
ICE 
Measurements of the summer surface heat budget of the 
Northeast Water Polynya: USCGC Polar Sea cruise, July 15— 
August 15, 1992, 19:19651 (R;US) 
ICELAND 
Environmental radioactivity in the North Atlantic region including 
the Faroe Islands and Greenland. 1990 and 1991, 19:19625 
(R;DK) 
ICF DEVICES 
Preliminary hazards analysis for the National ignition Facility, 
19:20470 (R;US) 
ICi PROCESS 
See DESULFURIZATION 
ICR HEATING 
Slow Alfven wave excitation by fast wave resonant mode con- 
version and direct antenna coupling in the scrape-off layer of 
a fusion plasma, 19:20368 (IA;AU) 
Tuning of JET transmission line/antenna system during ICRH, 
19:20424 (R;SE) 





ICRP CRITICAL GROUP 

Secretion of thyroid hormones in Chernobyl accident mitigators 
suffering from jaundice, 19:19762 (IA;UA;In Ukrainian) 

Simulation of timogen action on immunity at persons irradiated 
during the Chernobyl accident, 19:19878 (IA;UA;In Ukrainian) 

ICRU 

An inventory of dose specification in the Nordic centres and a 
suggestion for a standardized procedure, 19:19706 (RA;XA) 

Background considerations for the |CRU-report group on dose 
specifications, 19:19704 (RA;XA) 

Comments on ICRU 29 and ICRU 38, 19:19705 (RA;XA) 

Discussion of the differences between the ICRU definition and 
the alternative proposal presented at the meeting, 19:19708 
(RA;XA) 

What accuracy is needed in dosimetry, 19:19850 (RA;XA) 

IDAHO CHEMICAL PROCESSING PLANT 

INEL cold test pit demonstration of improvements in information 
derived from non-intrusive geophysical methods over buried 
waste sites: Phase 2, Final report: Attachment, 19:19915 
(R;US) 

Idaho Chemical Processing Plant Site Development Plan, 
19:18259 (R;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

1994 INEL site-specific plan, 19:18024 (R;US) 

Benchmark and partial validation testing of the FLASH computer 
code, Version 3.0, 19:18045 (R;US) 

Computer modeling of jet mixing in INEL waste tanks, 19:18109 
(R;US) 

Environmental resource document for the Idaho National Engi- 
neering Laboratory: Volume 2, 19:19596 (R;US) 

Environmental resource document for the Idaho National Engi- 
neering Laboratory: Volume 1, 19:18186 (R;US) 

INEL cold test pit demonstration of improvements in information 
derived from non-intrusive geophysical methods over buried 
waste sites: Phase 2, Final report, 19:18025 (R;US) 

RetrievaVex situ thermal treatment scoring interaction report, 
19:18051 (R;US) 

IFP PROCESS 
See DESULFURIZATION 
IFR REACTOR 

Analysis of IFR driver fuel hot channel factors, 19:18539 (R;US) 

Applied physical chemistry progress report, October 1991- 
September 1992, 19:18754 (R;US) 

Designing for a safe response to operational and severe acci- 
dent initiators in the Integral Fast Reactor, 19:18764 (R;US) 

Energy over the centuries: The IFR option, 19:18263 (R;US) 

Recent innovations in IFR safety research, 19:18763 (R;US) 

IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 

X-ray radiographic imaging of hydrodynamic phenomena in ra- 
diation driven materials — shock propagation and shear flow, 
19:20426 (R;US) 

IMAGES 

Laser sheet visualization: 

19:17900 (R;DK) 
IMIDAZOLES 

Structural investigations of 1-ethyl-3-methylimidazolium hydro- 
gen dichloride: Neutron diffraction studies of an 
ambient-temperature molten salt, 19:19126 (R;US) 

IMPEDANCE 
Study on technology of fracture heat extraction from hot dry 
rock, 19:18400 (IA;JP;In Japanese) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPROVEMENT RATIO 
See FORMATION DAMAGE 
IN UTERO IRRADIATION 
See PRENATAL IRRADIATION 


Applied to power station flames, 


INFORMATION DISSEMINATION 


IN-CORE THERMIONIC REACTOR 
See ENRICHED URANIUM REACTORS 
IN-SERVICE INSPECTION 
The KTA nuclear safety rules. Principles of application of the 
rules for the recurrent safety inspection of nuclear power 
plant, 19:18482 (RA;DE;in German) 
INCANDESCENT LAMPS 
See LIGHT BULBS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
DOE mixed waste metals partition in a rotary kiln wet off-gas 
system, 19:18176 (R;US) 
Vitrification of heavy metal containing fly ashes, 19:18991 
(R;DE;in German) 
INCLUSIONS 
Geothermal energy prospecting technology.: Study on technol- 
ogy for deep-seated geothermal resources exploration, 
19:18375 (IA;JP;In Japanese) 
INCOLOY 800 
interactions between creep and corrosion in Alloy 800, 
19:19023 (R;US) 
INDEXES 
Publications 1993, 19:20500 (R;SE;In Swedish) 
INDIA 
Spent fuel management in India: A review, 19:18069 (RA;XA) 
INDIUM SELENIDES 
New plasma source of hydrides for epitaxial growth: Final sub- 
contract report, 15 April 1991-3 September 1993, 19:19103 
(R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
NATURAL GAS PROCESSING PLANTS 
PETROLEUM REFINERIES 
SYNTHETIC FUELS REFINERIES 
Performance analysis of sequential tests in process control, 
19:20507 (R;US) 
State externality trends, 19:18887 (RA;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 
A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, July 1993— 
September 1993, 19:17893 (R;US) 
industrial Waste Reduction Program annual report, FY 1993, 
19:19529 (R;US) 
INDUSTRY 
See also AUTOMOTIVE INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
Industrial energy use in urban Tanzania, 19:18896 (R;SE) 
Use of radiation for material processing, 19:18295 (IA;CA) 
INERTIAL CONFINEMENT 
Plasma accelerators for heavy-ion driven inertially confined fu- 
sion, 19:20309 (R;DE) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INFORMATION DISSEMINATION 
Deutsche Presse Agentur (dpa), Hamburg, 19:20594 (IA;DE) 
EUROBASES, 19:20593 (IA;DE) 
Using news databases for an inhouse press cutting service, 
19:20595 (IA;DE) 
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INFORMATION RETRIEVAL 


INFORMATION RETRIEVAL 

UNLV Information Science Research Institute quarterly progress 

report, 19:20588 (R;US) 
INFORMATION SYSTEMS 

See also INIS 

Databases in the fields of toxicology, occupational and environ- 
mental health at DIMDI, 19:20592 (IA;DE) 

IMIS - the German integrated radioactivity information- and deci- 
sion support system, 19:20597 (IA;DE) 

Implementing and operating the Hanford Environmental Infor- 
mation System (HEIS), 19:20605 (R;US) 

STN - databases in nuclear safety, radiation protection and en- 
vironmental protection, 19:20590 (IA;DE) 

Significance of FIZ Technik Databases in nuclear safety and en- 
vironmental protection, 19:20596 (IA;DE) 

The Bulgarian Central Institute for Scientific and Technical Infor- 
mation and its services, 19:20601 (IA;DE) 

Travel to France to attend ISO IEC JTC1 SC21/WG3/CSMF 
meeting: Foreign trip report, 19:20587 (R;US) 

UNLV Information Science Research Institute quarterly progress 
report, 19:20588 (R;US) 

WINRE ’92 - 3rd workshop on information management in 
nuciear safety, radiation protection, and environmental pro- 
tection, 19:20589 (1;DE) 

INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INIS 
INIS database on CD-ROM, 19:20598 (IA;DE) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJURIES 
See also RADIATION INJURIES 
Injury experience in stone mining, 1992, 19:19911 (R;US) 
INORGANIC ACIDS 
See also HYDROCHLORIC ACID 
HYDROFLUORIC ACID 
SULFURIC ACID 

Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, September 1, 1993-November 30, 1993, 
19:19140 (R;US) 

INORGANIC COMPOUNDS 

1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 

Toxic Chemical Release Inventory reporting “Qs & As”: Environ- 
mental Guidance, 19:18844 (R;US) 

INSPECTION 

See also IN-SERVICE INSPECTION 

IPE data base structure and insights, 19:18563 (R;US) 
INSTITUTE FOR REACTOR SAFETY 

See GES FUER REAKTORSICHERHEIT 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRATED CIRCUITS 

Application-specific integrated circuit design for a typical pres- 
surized water reactor pressure channel trip, 19:18497 (R;US) 

Demonstration of a high heat removal CVD diamond substrate 
edge-cooled multichip module, 19:19303 (R;US) 

Development of low dielectric constant alumina-based ceramics 
for microelectronic substrates, 19:19300 (R;US) 

lonic contamination detection: Final report, 19:19296 (R;US) 

Role of burn-in during qualification testing, 19:19483 (R;US) 

INTERCONNECTED POWER SYSTEMS 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;ln Japanese) 

INTEREST GROUPS 


Public acceptance of nuclear energy in the United States, 
19:18874 (IA;CA) 
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INTERFACES 
Laser probing of interfaces, 19:19488 (R;US) 
Two-photon photoemission and the dynamics of electrons at in- 
terfaces, 19:19149 (R;US) 
INTERFEROMETERS 
A multi-channel six-view interferometer for measuring plasma 
density profiles in the H-1 heliac, 19:20383 (IA;AU) 
Far-infrared laser interferometry measurements on the STP- 
3(M) reversed-field pinch, 19:20420 (R;JP) 
Four beam interferometer manual: Operating instructions for the 
INEL diffraction Moire interferometer, 19:19487 (R;US) 
High-sensitivity receiver for increasing multiplicity of measure- 
ment axes of Zygo’s Heterodyne interferometer, 19:19493 
(R;US) 
Millimetre-submillimetre waves in the plasma physics depart- 
ment, University of Sydney, 19:20356 (IA;AU) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
New results from ZEUS on e-p collisions at HERA, 19:20022 
(R;DE) 
INTERMEDIATE MASS NUCLEI 
See also CESIUM 134 
CESIUM 137 
COBALT 60 
GERMANIUM 68 
HAFNIUM 178 
IODINE 129 
IODINE 131 
KRYPTON 85 
MOLYBDENUM 100 
PALLADIUM 110 
STRONTIUM 30 
TECHNETIUM 99 
Beta decay of deformed A=100-120 nuclei, 19:20113 (IA;RU) 
Decay energies and half-lives of nuclei far from beta-stability 
line, 19:20114 (IA;RU) 
Fission of nuclei with A=100-200, 19:20172 (IA;RU) 
Nonstatistical effects in nuclei, 19:20082 (IA;RU) 
Spontaneous fission stability of nuclei, 19:20183 (IA;RU) 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
CDF results on electroweak physics, 19:20044 (R;US) 
W= and Z° event rates and background estimates for the STAR 
detector at RHIC in pp collisions, 19:20014 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Impact of IAEA 85 implementation on transport of medium level 
waste in France, 19:19186 (IA;JP) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
SPARK IGNITION ENGINES 
A comparison between direct spark ignition and prechamber ig- 
nition in an internal combustion engine, 19:17944 (R;US) 
Advanced hydrogen/method utilization technology demonstra- 
tion: Final report, 19:19014 (R;US) 
INTERNATIONAL AFFAIRS 
See INTERNATIONAL RELATIONS 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COMMISSION RADIATION UNITS 
See ICRU 
INTERNATIONAL NUCLEAR INFORMATION SYSTEM 
See INIS 
INTERNATIONAL RELATIONS 
Semantic modeling for theory clarification: The realist vs liberal 
international relations perspective, 19:18831 (R;US) 
INTERNATIONAL STANDARD ORGANIZATION 
See |ISO 
INVENTIONS 
A review of the utility requirement under U.S. Patent Law, 
19:19693 (RA;US) 
Licensing law and business report, 19:18860 (RA;US) 





Perspectives on 
(RA;US) 

The human genome project and the downside of federal tech- 
nology transfer, 19:19692 (RA;US) 

IODINE 

Determination of iodine excretion from the body with urine, 

19:19873 (IA;UA;In Ukrainian) 
IODINE 129 

Air pathway effects of nuclear materials production at the Han- 
ford Site, 1983 to 1992, 19:18188 (R;US) 

Radionuclide releases from natural analogues of spent nuclear 
fuel, 19:18083 (R;US) 

Three-dimensional conceptual model for the Hanford Site uncon- 
fined aquifer system, FY 1993 status report, 19:19614 (R;US) 

IODINE 131 

Bayesian approach to the evaluation of dosimetric data for the 
diagnosis and therapy of thyroid gland disorder. Theoretical, 
19:19740 (IA;CZ;In Czech) 

Bayesian approach to the evaluation of dosimetric data for the 
diagnosis and therapy of thyroid gland disorder. Experimen- 
tal, 19:19741 (IA;CZ;in Czech) 

IODINE IODIDES 
See IODINE 
jODINE ISOTOPES 
See also IODINE 129 
IODINE 131 

Peculiarities of development, diagnosis and treatment of thyroid 
cancer at children and teen-ages, 19:19764 (IA;UA;in 
Ukrainian) 

iON BEAMS 
See also DEUTERON BEAMS 
MAGNESIUM 24 BEAMS 
RADIOACTIVE ION BEAMS 

An intense proton beam diagnostic using the ’Li(p,7*)Be — 
141Pr(+,n)'4°Pr(6+) nuclear reaction sequence, 19:20466 
(R;US) 

Measurement of fluence distribution of large area irradiated by 
scanning high energy ion beam, 19:19469 (RA;JP) 

ION CYCLOTRON-RESONANCE HEATING 

See ICR HEATING 

ION DETECTION 
Design and construction of a imaging instrument for studying ion 
emission from pure ion emitters, 19:19446 (R;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION PLASMA WAVES 

On helicon wave induced radial plasma transport, 19:20396 

(IA;AU) 
ION SOURCES 

See also DUOPLASMATRONS 

NANOGAN: An ultra compact ECRIS for on-line and high volt- 
age applications, 19:19350 (R;FR) 

ION SPECTROSCOPY 

Channeling of heavy ions: perspectives for precision spectrom- 
etry, 19:19454 (RA;DE) 

Spectroscopy of fission fragments, 19:19449 (RA;DE) 

1ON TEMPERATURE 

A method for ion temperature measurements at the Extrap-T1 
reversed field pinch, 19:20425 (R;SE) 

Equilibria and dynamics of temperature in a fusion reactor 
plasma, 19:20331 (IA;XA) 

Transition to thermonuclear burn in fusion plasmas, 19:20330 
(IA;XA) 

1ON-ATOM COLLISIONS 
A Monte-Carlo model of differential argon ion-neutral cross- 
sections, 19:20386 (IA;AU) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 

Evaluation of passive alpha detectors for  sen- 
sitive/inexpensive/fast characterization of radiological 
contamination on surfaces and in soils, 19:19580 (R;US) 


technological competitiveness, 19:18859 


ISOMERIC NUCLEI 


Experimental determination of corrections for fission fragment 
investigations using a Frisch gridded ionization chamber, 
19:19450 (RA;DE) 

New ionization chamber for the mass spectrometer LOHEN- 
GRIN (ILL Grenoble), 19:19452 (RA;DE) 

IONIZING RADIATIONS 

See also X RADIATION 

Westinghouse radiological containment guide, 19:19904 (R;US) 
IRIDIUM 189 

Statistical model analysis of level densities and facilities of 
excited compound nuclei for heavy ion induced nuclear reac- 
tions, 19:20178 (IA;RU) 

IRIDIUM 192 

Dose specification in iridium-192 interstitial brachytherapy, 

19:19707 (RA;XA) 
IRON 

See also IRON-GAMMA 

Comment on: Direct observation of spin-split electronic status of 
Pd at the Pd(111)/Fe(110) interface, 19:19030 (R;US) 

Magnetic and structural instabilities of ferromagnetic and antifer- 
romagnetic Fe/Cu(100), 19:19026 (R;US) 

Magnetic properties of nanosize iron clusters, 19:19049 (R;US) 

X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 

IRON 56 REACTIONS 

Partition of excitation energy between reaction products in 

heavy ion collisions, 19:20205 (IA;RU) 
IRON ALLOYS 

See also IRON BASE ALLOYS 

Amorphization kinetics of Zr3Fe under electron irradiation, 
19:19025 (R;US) 

Applied physical chemistry progress report, October 1991— 
September 1992, 19:18754 (R;US) 

IRON BASE ALLOYS 
See also CAST IRON 
STEELS 

High-temperature corrosion of iron aluminides, 19:19024 (R;US) 

Investigation of moisture-induced embrittlement of iron alu- 
minides: Interim report, 19:19046 (R;US) 

IRON COMPLEXES 

See also FERROCYANIDES 

Intramolecular energy transfer reactions in polymetallic com- 
plexes.: Progress report, 1991-1992, 19:19130 (R;US) 

IRON COMPOUNDS 

See also IRON OXIDES 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 8, May 23, 1993—August 22, 1993, 19:17789 (R;US) 

IRON IONS 

New calculations of Fe spectra in high-temperature plasmas, 

19:19945 (R;US) 
IRON OXIDES 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 January 1994-31 
March 1994, 19:17854 (R;US) 

IRON-GAMMA 

On the 100 magnetic diffuse peak in +-Fe precipitates in Cu, 
19:20262 (RA;JP) 

iSO 

Travel to France as Chief US Delegate at a meeting of Inter- 
national Standards Organization ISO/TC-85, “Nuclear 
Technology”: Foreign trip report, March 17—March 26, 1994, 
19:17945 (R;US) 

Travel to the Netherlands for a meeting of the International 
Standards Organization Technical Committee 204 on trans- 
port information and control systems: Foreign trip report, 
January 22-29, 1994, 19:18959 (R;US) 

ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOMERIC NUCLEI 

Isomer beams: spin and excitation of the hot prefragments, 
19:20193 (IA;RU) 

Self-consistent description of isomer yields in neutron reactions, 
19:20103 (RA;XA) 
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ISOTOPE ENRICHMENT 


ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 

See also LASER ISOTOPE SEPARATION 

On line isotopic separator test benches at GANIL, 19:19351 
(R;FR) 

The GANIL plus program for a RNB facility at GANIL, 19:19349 
(R;FR) 

Uranium enrichment: An opportunity windo, 19:18575 (1A;CA) 

ISOTOPE SEPARATORS 

Thermal diffusion 
19:18286 (R;US) 

Thermal diffusion development design of main equipment, 
19:18287 (R;US) 

ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITER TOKAMAK 

A simplified method to estimate beryllium burn up in breeder 
blankets of a fusion reactor and its impact on a tritium breed- 
ing, 19:20453 (R;JP) 

Alpha particle heating during sawteeth in ITER-like reactor, 
19:20319 (IA;XA) 

An investigation of A.C. losses in two sub-size conductors for 
the ITER, 19:20452 (R;JP) 

Degradation of alpha particle confinement by toroidal field ripple 
in non-circular tokamak reactors, 19:20323 (IA;XA) 

Fusion Safety Program annual report, Fiscal Year 1993, 
19:20432 (R;US) 

Fusion energy development: The involvement of Canada’s nu- 
clear industry, 19:20436 (IA;CA) 

ITER EDA newsletter. V. 2, no. 1 (International Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
19:20451 (1;XA) 

ITER EDA newsletter. V. 2, no. 10 (international Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
19:20448 (1;XA) 

ITER EDA newsletter. V. 2, no. 11 (International Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
19:20449 (I;XA) 

ITER EDA newsletter. V. 2, no. 12 (International Thermonuclear 
Experimental Reactor Engineering Design Activities), 
19:20450 (I;XA) 

ITER EDA newsletter. V. 2, no. 2, 19:20447 (I;XA) 

Neoclassical transport of toroidal angular momentum caused by 
alpha-particles in axisymmetric tokamak, 19:20321 (IA;XA) 
Requirements for US regulatory approval of the International 

Thermonuclear Experimental Reactor (ITER), 19:20433 (R;US) 

The international controlled thermonuclear fusion research pro- 
gramme, 19:20437 (IA;AU) 

Trapped alpha-particles stabilizing effect on low-frequency MHD 
ballooning modes in ITER plasmas with flat q(w) profile, 
19:20326 (IA;XA) 

Travel to Germany for discussions on ITER divertor physics 
design and test program: Foreign trip report, February 19- 
March 5, 1994, 19:20460 (R;US) 

Travel to Germany to participate in (ITER) Technical Meeting on 
Fueling and Pumping: Foreign trip report, January 18- 
February 2, 1994, 19:20458 (R;US) 

Visit Germany in order to participate in the International Ther- 
monuclear Experimental Reactor design activity: Foreign trip 
report, March 7-25, 1994, 19:20459 (R;US) 

ITR REACTOR 
See ENRICHED URANIUM REACTORS 


development design of experiments, 


J 


JAERI TANDEM ACCELERATOR 


Concurrent control system for the JAERI tandem accelerator, 
19:19366 (RA;JP) 


JAPAN 


Basic study on nationwide and regional geothermal assess- 
ment, 19:18386 (IA;JP) 


Spent fuel management in Japan, 19:18070 (RA;XA) 
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Study of Japanese electrodynamic-suspension maglev systems, 
19:19007 (R;US) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JECCO PROCESS 
See DESULFURIZATION 
JET MODEL 
Jets in deep inelastic scattering, 19:20028 (R;DE) 
Study of jet reconstruction algorithms for HERA ep collider 
events, 19:20031 (R;DE) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Fast particles in JET plasmas, 19:20316 (IA;XA) 
Fast sawtooth collapse in tokamaks, 19:20363 (IA;AU) 
in-beam study of °Be(a n;) 'C reaction, promising as fast 
alpha-particle diagnostics in tokamak plasmas, 19:20351 
(IA;XA) 
influence of radial diffusion on triton burn-up, 19:20318 (IA;XA) 
Tuning of JET transmission line/antenna system during ICRH, 
19:20424 (R;SE) 
JMTR REACTOR 
Experimental study on DNB heat flux correlations for JMTR 
safety analysis, 19:18612 (RA;US) 
JOB TRAINING 
See TRAINING 
JOSEPHSON JUNCTIONS 
Response of high T. superconducting Josephson junction to nu- 
clear radiation, 19:19437 (R;CN) 
JRRA-3M REACTOR 
Development of neutron optical devices in JRR-3M, 19:18753 
(RA;JP) 
JRR-3M neutron radiography facility, 19:18749 (RA;JP) 
Study of neutron medical irradiation facility with supermirror 
neutron guide tube in JRR-3M, 19:19776 (RA;JP) 
JUNCTION TRANSISTORS 
Non-alloyed, refractory metal contact optimization with shallow 
implantations of Zn and Mg, 19:19301 (R;US) 


K 


KAERI 
Research activities for probabilistic safety assessment at the 
Korea Atomic Energy Research institute, 19:18471 (RA;XA) 
KAOLINITE 
Synergistic capture mechanisms for alkali and sulfur species 
from combustion: Final report, 19:18451 (R;US) 
KEK LINAC 
Device controllers using an industrial personal computer of the 
PF 2.5-GeV Electron Linac at KEK, 19:19372 (RA;JP) 
Network communication libraries for the next control system of 
the KEK e—/e* Linac, 19:19364 (RA;JP) 
KEK PHOTON FACTORY 
A flexible graphic display system for accelerator control, 
19:19426 (RA;JP) 
KEK SYNCHROTRON 
A program development tool for KEK VME-MAP control system, 
19:19365 (RA;JP) 
Delayed neutrons emitted from a cooling water for 12 GeV pro- 
ton synchrotron at KEK, 19:19396 (RA;JP) 
Multi-microprocessor control of the main ring magnet power sup- 
ply of the 12 GeV KEK proton synchrotron, 19:19360 (RA;JP) 
KERNFORSCHUNGSANLAGE JUELICH 
User services in the central library of Juelich Research Center, 
19:20600 (IA;DE) 
KERNKRAFTWERK NIEDERAICHBACH 
See NIEDERAICHBACH REACTOR 
KIDNEYS 
Clinical evaluation of 9°™Tc DMSA uptake by kidneys. Prelimi- 
nary communication, 19:19731 (IA;CZ;ln Czech) 
Dynamic renal scintigraphy with captopril. Experience and prob- 
lems in evaluation, 19:19729 (IA;CZ;in Czech) 





Normalization of the parametric images generated from dy- 
namic kidney studies, 19:19725 (IA;CZ) 
Nuclear medicine: Czech special bulletin, 19:19724 (1;CZ;In 
Czech) 
KILN INCINERATORS 
See INCINERATORS 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINEMATICS (PARTICLE) 
See PARTICLE KINEMATICS 
KINK INSTABILITY 
Alpha particle effect on global MHD modes, 19:20325 (IA;XA) 
KKN REACTOR 
See NIEDERAICHBACH REACTOR 
KLEBSIELLA 
Biotic and abiotic carbon to sulfur bond cleavage: Final report, 
19:17785 (R;US) 
KLYSTRONS 
Design consideration of relativistic klystron two-beam accelera- 
tor for suppression of beam-break-up, 19:19399 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
The Cabibbo-Kobayashi-Maskawa mixing matrix: Revision 1, 
19:20013 (R;US) 
KOONGARRA DEPOSIT 
Radionuclide releases from natural analogues of spent nuclear 
fuel, 19:18083 (R;US) 
KOPPERS VACUUM CARBONATE PROCESS 
See DESULFURIZATION 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KOREA ADVANCED ENERGY RESEARCH INSTITUTE 
See KAERI 
KOSMOS SATELLITES 
The 5th All-Union scientific conference on ionizing radiation pro- 
tection of nuclear-technical installations, 19:19322 (I;RU;In 
Russian) 
KOZLODUY-1 REACTOR 
Westinghouse PSA activities for Kozloduy (units 1-4), 19:18796 
(RA;XA) 
KOZLODUY-2 REACTOR 
Westinghouse PSA activities for Kozloduy (units 1-4), 19:18796 
(RA;XA) 
KOZLODUY-3 REACTOR 
Application of PSA techniques for evaluation of proposed changes 
to DG maintenance at Kozloduy-3 NPP, 19:18509 (RA;XA) 
Overview of the programme plan for Kozloduy-3 NPP probabilis- 
tic safety study, 19:18501 (RA;XA) 
Westinghouse PSA activities for Kozloduy (units 1-4), 19:18796 
(RA;XA) 
KRYPTON 
Fast light particles in Kr+Au collisions at 43 MeV/u, 19:20207 
(IA;RU) 
KRYPTON 85 
Air pathway effects of nuclear materials production at the Han- 
ford Site, 1983 to 1992, 19:18188 (R;US) 
KRYPTON FLUORIDE LASERS 
A high power microwave frequency modulated KrF laser, 
19:19298 (R;US) 
KRYPTON ISOTOPES 
See also KRYPTON 85 
A review of selected aspects of the effect of water vapor on fis- 
sion gas release from uranium oxycarbide, 19:18521 (R;US) 
KUR REACTOR 
Neutron radiography research activities at KURRI, 19:18750 
(RA;JP) 
KURCHATOVIUM 
See ELEMENT 104 
KUREHA ACETATE PROCESS 
See DESULFURIZATION 


LANGMUIR PROBE 


KVB PROCESS 
See DESULFURIZATION 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L REACTOR 
L-Lake fish: L-Lake/Steel Creek Biological Monitoring Program, 
January 1986—December 1991, 19:18638 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABORATORIES 
Evaluation of options for disposition of dispersible material in B- 
Cell, 19:18238 (R;US) 
LABORATORY BUILDINGS 
Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, May 1, 
1993—January 31, 1994, 19:19584 (R;US) 
LAGUNA VERDE-1 REACTOR 
Internal event analysis for the Laguna Verde NPP: Core vuiner- 
able sequence evaluation, applications and interface with 
containment analysis, 19:18483 (RA;XA) 
Stepwise approach to risk-based technical specifications, 
19:18485 (RA;XA) 
LAGUNA VERDE-2 REACTOR 
Internal event analysis for the Laguna Verde NPP: Core vulner- 
able sequence evaluation, applications and interface with 
containment analysis, 19:18483 (RA;XA) 
Stepwise approach to risk-based technical specifications, 
19:18485 (RA;XA) 
LAKES 
Gamma-emitting radionuclides in the bottom sediments of some 
Finnish lakes, 19:19665 (R;Fl) 
L-Lake fish: L-Lake/Steel Creek Biological Monitoring Program, 
January 1986—December 1991, 19:18638 (R;US) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 
Observation of polarization effects in A*, semileptonic decay, 
19:20034 (R;DE) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPS 
See LIGHT BULBS 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
Development of 10MW-class power plant, 19:18394 (IA;JP) 
LAND RESOURCES 
Integrating Natural Resource Damage Assessment and environ- 
mental restoration activities at DOE facilities, 19:18845 (R;US) 
LAND TRANSPORT 
See also ROAD TRANSPORT 
Energy conservation in transportation by modal change, 
19:18956 (R;JP;In Japanese) 
Over-the-road testing of radioactive materials packaging, 
19:19213 (IA;JP) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGMUIR PROBE 
Plasma potentials in the helicon plasma reactor, 19:20352 (IA;AU) 
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LANGMUIR PROBE 


Simulation of a large Langmuir probe in a magnetized flowing 
plasma, 19:20379 (IA;AU) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 

Health physics 1992 progress report, 19:19880 (R;US) 

Planning for NPDES Permit compliance to meet changing stream 
standards at Los Alamos National Laboratory, 19:18849 (R;US) 

Summary of safeguards interactions between Los Alamos and 
Chinese scientists, 19:18273 (R;US) 

Use of screening action levels in risk management at Los 
Alamos National Laboratory, 19:18230 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM OXIDES 

Neutron diffraction study and magnetic properties of LaoNiOz,,, 
19:20269 (RA;JP) 

Neutron scattering study on the spin dynamics of the two dimen- 
sional square lattice antiferromagnet, LazNiO,, 19:20267 
(RA;JP) 

LASER FUSION REACTORS 

Design for manufacturability evaluation: Composite NIF Pockel 

Cell body, 19:20471 (R;US) 
LASER ISOTOPE SEPARATION 

RTAP evaluation process for the U-AVLIS supervisory system, 

19:17950 (R;US) 
LASER MATERIALS 
Optical studies of dynamical processes in disordered systems: 
Progress report, 19:19295 (R;US) 
LASER RADIATION 
Laser diagnostics of plasma, 19:20359 (IA;AU) 
LASER TARGETS 

Foam shell project: Progress report, 19:20469 (R;US) 

Inertial confinement fusion: ICF quarterly report, October 1993— 
December 1993, Volume 4, Number 1, 19:20474 (R;US) 

Neutron detectors for fusion reaction-rate measurements, 
19:20473 (R;US) 

LASER-PRODUCED PLASMA 

Absorption of femtosecond laser pulses in solid targets, 

19:20410 (RA;CZ) 
LASER-RADIATION HEATING 

State-of-the-art of high power gyro-devices and free electron 

masers, 19:20454 (R;DE) 
LATTICE FIELD THEORY 

Analysis and development of stochastic multigrid methods in lat- 
tice field theory, 19:19978 (R;DE) 

Beauty physics in lattice gauge theory, 19:20039 (R;DE) 

Minimal U(1) gauge fields in two dimensions, 19:19976 (R;DE) 

On the Schroedinger functional in QCD, 19:19994 (R;DE) 

On the existence of a first order phase transition at small vac- 
uum angel @in the CP model, 19:19975 (R;DE) 

Phase structure and chiral limit of compact lattice QED with Wil- 
son fermions, 19:19996 (R;DE) 

The leptonic decay constants of Qq mesons and the lattice res- 
olution, 19:20025 (R;DE) 

LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY 

Chemistry and Materials Science Weapons-Supporting Re- 
search and Laboratory-Directed Research and Development: 
Second half progress report, FY 1993, 19:19111 (R;US) 

LAYERS 
See also BOUNDARY LAYERS 
OZONE LAYER 
Magnetic metallic multilayers, 19:20236 (R;US) 
LEACHATES 
Field study of disposed wastes from advanced coal processes: 


Quarterly technical progress report, October-December 
1993, 19:17844 (R;US) 


LEAD 

Direct observation of systematic deviations from the Bethe stop- 
ping theory for relativistic heavy ions, 19:20222 (R;DE) 

Measurement of the Pb-210 content of commercially available 
lead samples, 19:19476 (R;DE;in German) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

Removal of contaminants from fine grained soils using electroki- 
netic (EK) flushing: Final report, September 30, 1987—June 
30, 1998, 19:19585 (R;US) 

LEAD 202 TARGET 
A Los Alamos Multigrouped Activation File, 19:20217 (R;US) 
LEAD 208 REACTIONS 

Fission of spin-aligned projectile-like nuclei from 2°Pb 

(29MeV/u) + Au, 19:20128 (RA;DE) 
LEAD 208 TARGET 

Cold multi-nucleon transfer between heavy nuclei: a way to the 
synthesis of heavy elements?, 19:20163 (IA;RU) 

Evaporation residues from complete and incomplete fusion of 
2°Ne with '87Au and 2°8POb at E/A=8.6 to 15.0 MeV/u, 
19:20198 (IA;RU) 

Flow effects in Bi + Pb collisions at 1 GeV/u, 19:20134 (R;DE) 

Low-energy fission studies of neutron-deficient projectile frag- 
ments of 298U, 19:20136 (R;DE;In German) 

Mott scattering as a probe of long range QCD, 19:20135 (R;DE) 

Photon-photon and photon-hadron processes in relativistic 
heavy ion collisions, 19:20212 (R;DE;in German) 

Unexpected features of reactions between very heavy ions at in- 
termediate bombarding energies, 19:20206 (IA;RU) 

What are sensitive probes for nuclear friction in heavy-ion in- 
duced fission?, 19:20175 (IA;RU) 

LEAD OXIDES 

Substrate effects on the structure and optical properties of epi- 
taxial PbTiO, thin films prepared by metal-organic chemical 
vapor deposition, 19:19059 (R;US) 

LEAD ZIRCONITE TITANATE 

See PZT 

LEAD-ACID BATTERIES 

Laboratory testing of the (Japan Storage Battery) traction batter- 

ies GS E75A and GS E150H, 19:18824 (R;US) 
LEAK TESTING 
interspace leak-testing a comparison with Helium Mass Spec- 
trometry, 19:19289 (IA;JP) 
LEAR 
See CERNLEAR 
LEAST SQUARE FIT 
On the use of the covariance matrix to fit correlated data, 
19:20532 (R;DE) 
LED 
See LIGHT EMITTING DIODES 
LEGS 

Combined examination of perfusion of the myocardium and of 

the fibular muscle using 1 TICI, 19:19734 (IA;CZ;In Slovak) 
LEGUMINOSAE 

Restriction of virus infection by plants: Final report, July 1, 

1987—June 30, 1992, 19:19677 (R;US) 
LENSES 

Final report: Optical design of 1.15:1 relay lens NAO=0.245, 

19:19491 (R;US) 
LEP STORAGE RINGS 

An open software system based on X Windows for process con- 
trol and equipment monitoring, 19:19391 (RA;JP) 

Time and load measuring in the SPS/LEP Control System, 
19:19363 (RA;JP) 

LEPTON REACTIONS 

See also ELECTRON REACTIONS 

The deuteron spin-dependent structure function within an effec- 
tive meson-nucleon theory, 19:20133 (R;DE) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTON REACTIONS 
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LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
Lepton-nucleon scattering at high energies, 19:20033 (R;DE) 
LEPTONIC DECAY 

Beauty physics in lattice gauge theory, 19:20039 (R;DE) 

The leptonic decay constants of Qq mesons and the lattice res- 
olution, 19:20025 (R;DE) 

LEUKEMIA 

See also MYELOID LEUKEMIA 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Leukemia, 19:19887 
(R;JP;In Japanese) 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Acute non-lymphocytic 
leukemia, 19:19888 (R;JP;in Japanese) 

LEVITATED TRAINS 

Dynamic stability of maglev systems, 19:18955 (R;US) 

Study of Japanese electrodynamic-suspension maglev systems, 
19:19007 (R;US) 

LICENSING 

See also REACTOR LICENSING 

Role of PSA in licensing, regulation and design as applied in the 
Netherlands, 19:18474 (RA;XA) 

LICENSING PROCEDURES 

Aspects of main interest in the future activities of experts partici- 
pating in licensing and supervisory procedures under atomic 
energy law, 19:18561 (RA;DE;In German) 

LIDAR 
See OPTICAL RADAR 
LIE GROUPS 
See also POINCARE GROUPS 
SO GROUPS 
SU GROUPS 

Complex quantum groups, 19:19965 (RA;DE) 

Duality between quantum algebras and matrix quantum groups, 
19:19972 (RA;DE) 

From R-matrix to quantum double, 19:19971 (RA;DE) 

Inhomogeneous quantum groups, 19:19967 (RA;DE) 

Paragrassmann analysis and covariant quantum algebras, 
19:19963 (RA;DE) 

Quantum groups, non-commutative differential geometry and 
applications, 19:19929 (R;US) 

LIGANDS 

The coordination chemistry of technetium and rhenium and ap- 
plications to nuclear medicines: [Annual] technical report, 
April 1, 1998—December 31, 1998, 19:19696 (R;US) 

LIGHT 

See VISIBLE RADIATION 
LIGHT BULBS 

Thorium in lamp technology, 19:19823 (RA;DE;In German) 
LIGHT EMITTING DIODES 

Biological determinants of photobioreactor design: 1st Quarterly 
report, September 1, 1993—November 30, 1993, 19:19533 
(R;US) 

LIGnf GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BORON 10 
CARBON 13 
DEUTERIUM 
FLUORINE 18 
HELIUM 6 
LITHIUM 11 
OXYGEN 15 
TRITIUM 

Investigation on polarized proton and deuteron beams at the 
Kharkov institute of physics and technology.: Short review, 
19:20213 (R;UA) 

Spectroscopy of neutron-rich light nuclei with multi-nucleon 
transfer reactions, 19:20186 (IA;RU) 


The structure of few-baryon systems in the chiral soliton model, 
19:20087 (IA;RU) 


LIQUID PHASE METHANATION PROCESS 


LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

Effects of lighting and task parameters on visual acuity and per- 

formance, 19:18930 (R;Fl) 
LIGNIN 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
October 1993—December 1993, 19:17792 (R;US) 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1993—March 31, 1994, 19:18309 (R;US) 

LIGNITE 

Development of Biological Coal Gasification (MicGAS Process): 

Topical report, July 1991—February 1993, 19:17773 (R;US) 
LIMESTONE 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Final report, October 1, 1991—August 27, 
1993, 19:17912 (R;US) 

Recovery and recycling of limestone in LEC flue gas desulfur- 
ization: Final report, third year, 19:17855 (R;US) 

LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
HILACS 
KEK LINAC 
STANFORD LINEAR COLLIDER 

A position feedback control system for the test facility of JLC, 
19:19383 (RA;JP) 

Biomedical user facility at the 400-MeV Linac at Fermilab, 
19:19398 (R;US) 

Development of an interdigital-H linac for unstable nuclei and 
INS, 19:19323 (R;JP) 

Diagnostic expert system in the PF LINAC, 19:19394 (RA;JP) 

High-gradient experiment on X-band disk-loaded structures, 
19:19336 (R;JP) 

Instrumentation and control system for PLS-IM-T 60 MeV 
LINAC, 19:19359 (RA;JP) 

Interdigital-H linac for unstable nuclei at INS, 19:19335 (R;JP) 

Porting linac application programs to a windowing environment, 
19:19392 (RA;JP) 

Proceedings of the workshop on photocathodes for polarized 
electron sources for accelerators: Revision, 19:19400 (R;US) 

The effects of proton-beam quality on the production of gamma 
rays for nuclear resonance absorption in nitrogen, 19:19325 
(R;US) 

The role of accelerators: Technical and economic, 19:19320 
(IA;CA) 

LINEAR PROGRAMMING 
Decomposition and (importance) sampling techniques for multi- 
stage stochastic linear programs, 19:20578 (R;US) 
LINEAR Z PINCH DEVICES 
D-D fusion experiments using fast z pinches, 19:20423 (R;US) 
Diagnostics and dynamics of the Z-pinch, 19:20408 (RA;CZ) 
LINERS 

Modeling unsteady-state VOC transport in simulated waste 
drums: Revision 1, 19:19593 (R;US) 

Summary of beam coupling impedance measurements and sim- 
ulations of collider liner with pumping holes or slots, 19:19408 
(R;US) 

LINOTRONS 

See CYCLIC ACCELERATORS 
LIQUID ASPHALT 

See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 

See LIQUID WASTES 
LIQUID FLOW 

FEFLOW 1.10: Solving of coupled equation for flow, heat trans- 

fer and solute transport, 19:20584 (R;Fl;In Finnish) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS 
See COAL GASIFICATION 
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LIQUID WASTES 


LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
Innovative use of activated carbon for recovering heavy metals, 
19:18980 (RA;US) 
Inventory radioactive liquid waste to ground 200 Areas, 1945— 
1959, 19:18060 (R;US) 
Issues and design concepts for high-activity liquid packaging, 
19:19243 (R;US) 
Method for processing aqueous wastes, 19:19660 (PA;US) 
Minimizing waste in automotive spray washers using ozone and 
electrolysis, 19:18982 (RA;US) 
Photocatalytic enhancement of pulp effluent bioreactors, 
19:18983 (RA;US) 
Scavenging of stored TBP waste, 19:18058 (R;US) 
LITHIUM 
The microscopic study of the multineutron ‘Li system, 
19:20086 (IA;RU) 
LITHIUM 11 
Microscopic description of neutron halo in light nuclei, 19:20084 
(IA;RU) 
LITHIUM 11 REACTIONS 
Elastic scattering of ''Li(29 MeV/N) on 28Si, 19:20189 (IA;RU) 
Elastic scattering of exotic nuclei on proton and nuclear targets 
within the frameworks of various theoretical approaches, 
19:20190 (IA;RU) 
LITHIUM 6 REACTIONS 
Elastic scattering of exotic nuclei on proton and nuclear targets 
within the frameworks of various theoretical approaches, 
19:20190 (IA;RU) 
LITHIUM 6 TARGET 
Soft dipole mode in He nucleus from the study ®Li(”Li,”Be)®He 
reaction at small angles, 19:20187 (IA;RU) 
LITHIUM 7 REACTIONS 


Low energy heavy ion interactions and exchange effects, 
19:20201 (IA;RU) 


Soft dipole mode in ®He nucleus from the study ®Li(”Li,”Be)®He 
reaction at small angles, 19:20187 (IA;RU) 
LITHIUM 7 TARGET 


An intense proton beam diagnostic using the 7Li(p,y*)Be — 
141Pr(+,n)'4°Pr(g+) nuclear reaction sequence, 19:20466 
(R;US) 

LITHIUM COMPOUNDS 

See also LITHIUM OXIDES 

Applied physical chemistry progress report, October 1991— 
September 1992, 19:18754 (R;US) 

Characterization of lithium niobate electro-optic modulators at 
cryogenic temperatures, 19:19311 (R;US) 

LITHIUM OXIDES 

Applied physical chemistry progress report, October 1991- 

September 1992, 19:18754 (R;US) 
LITHIUM-SULFUR BATTERIES 

High-rate lithium thionyl-chioride battery development, 19:18826 
(R;US) 

LMFBR TYPE REACTORS 

See also EBR-2 REACTOR 

A transient overpower experiment in EBR-II, 19:18762 (R;US) 

Dynamic stability boundaries of a liquid metal cooled reactor 
system, 19:18765 (R;US) 

Fast reactor development programme in France during 1992, 
19:18542 (RA;XA) 

Impact of reducing sodium void worth on the severe accident re- 
sponse of metallic-fueled sodium-cooled reactors, 19:18759 
(R;US) 

Implementation, verification, and validation of the FPIN2 metal 
fuel pin mechanics model in the SASSYS/SAS4A LMR tran- 
sient analysis codes, 19:18758 (R;US) 

Sodium spray and jet fire model development within the 
CONTAIN-LMR code, 19:18804 (R;US) 

Status of liquid metal reactor development in the United States 
of America, 19:18549 (RA;XA) 


Status of national programmes on fast reactors: Proceedings, 
19:18541 (R;XA) 
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Status of sodium cooled fast reactor development in the Rus- 
sian Federation, 19:18547 (RA;XA) 
Vanadium-lined HT9 cladding tubes, 19:18537 (R;US) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOBBIES 
See INTEREST GROUPS 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LONG WAVE RADIATION 
Investigation of exposure to Extremely Low Frequency (ELF) 
magnetic and electric fields: Ongoing animals studies, 
19:19910 (R;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LORENTZ GROUPS 
q-deformed Minkowski space, 19:19959 (RA;DE) 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Recent advances in PSA-oriented thermal-hydraulic analyses 
for WWER-440 NPPs, 19:18507 (RA;XA) 
Summary of important results and SCDAP/RELAPS analysis for 
OECD LOFT experiment LP-FP-2, 19:18516 (R;US) 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOVIISA-1 REACTOR 
Decommissioning of the Loviisa power plant, 19:18519 (R;Fi;In 
Finnish) 
Operation of Finnish nuclear power plants: Quarterly report 2nd 
quarter, 1993, 19:18493 (R;Fl) 
LOVIISA-2 REACTOR 
Decommissioning of the Loviisa power plant, 19:18519 (R;Fl;in 
Finnish) 
LOW ALLOY STEELS 
Transformation plasticity in ductile solids: Annual progress re- 
port, June 1, 1993—May 31, 1994, 19:19034 (R;US) 
LOW BTU GAS 
A study of the NO, formation from combustion of low heating 
value gas containing ammonia, 19:17882 (RA;Fl) 
Heavy duty gas turbine combustion tests with simulated low 
BTU coal gas, 19:19002 (R;US) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW LEVEL COUNTERS 
Measurement of the Pb-210 content of commercially available 
lead samples, 19:19476 (R;DE;in German) 
LOW-LEVEL RADIOACTIVE WASTES 
Adsorption lsotherms 
Determination of site specific distribution coefficients of mixed 
waste contaminants using an in-situ approach, 19:19637 
(R;US) 
Environmental Transport 
Soil moisture monitoring results at the radioactive waste 
management complex of the Idaho National Engineering Lab- 
oratory, FY-1993, 19:19594 (R;US) 
Ground Disposal 
Field test of the Rapid Transuranic Monitoring Laboratory, 
19:18053 (R;US) 
Performance modeling of concrete/metal barriers used in low- 
level waste disposal, 19:18199 (R;US) 
Maritime Transport 
Low-level radwaste transportation in Taiwan, 19:17975 (IA;JP) 
Radioactive Waste Disposal 
Area 5 Site Characterization Project: Report of hydraulic prop- 
erty analysis through August 1993, 19:18032 (R;US) 
Estimating costs of low-level radioactive waste disposal alterna- 
tives for the Commonwealth of Massachusetts, 19:18046 
(R;US) 





Identification of permit and waste acceptance criteria provisions 
requiring modification for acceptance of commercial mixed 
waste: National Low-Level Waste Management Program, 
19:18026 (R;US) 

Modeling approaches for concrete barriers used in low-level 
waste disposal, 19:18091 (R;US) 

Standard Review Plan for the review of a license application for 
a low-level radioactive waste disposal facility: Revision 3, 
19:18090 (R;US) 

Radioactive Waste Management 

Waste Management Facilities Cost Information report for 
Greater-Than-Class C and DOE equivalent special case 
waste, 19:18048 (R;US) 

Radioactive Waste Processing 

Guideline for benchmarking thermal treatment systems for low- 
level mixed waste, 19:18031 (R;US) 

Process Technical Basis Documentation Diagram for a solid- 
waste processing facility, 19:18147 (R;US) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 1: Radiological surrogates, 19:18030 (R;US) 

WRAP 2A Waste Form Qualification Plan, 19:18162 (R;US) 

Radioactive Waste Storage 

Active sites environmental monitoring Program - Program Plan: 
Revision 2, 19:18099 (R;US) 

Development of a monolith-type package for transport and stor- 
age of radioactive steel with particular respect to volume 
reduction, 19:19188 (IA;JP) 

Radiochemical Analysis 

Field test of the Rapid Transuranic Monitoring Laboratory, 

19:18053 (R;US) 
Solidification 

Gas generation from Hanford grout samples: 
19:17994 (R;US) 

Testing and evaluation of alternative process systems for immo- 
bilizing radioactive mixed particulate waste in cement, 
19:18159 (R;US) 

Stabilization 

Phosphate bonded ceramics as candidate final-waste-form ma- 

terials, 19:18002 (R;US) 
Underground Disposal 

A modeling study of the effect of depth of burial of depleted ura- 
nium and thorium on radon gas flux at a dry desert alluvial soil 
radioactive waste management site (RWMS), 19:19532 (R;US) 

Underground Storage 

Soil moisture monitoring results at the radioactive waste 
management complex of the Idaho National Engineering Lab- 
oratory, FY-1993, 19:19594 (R;US) 

Waste Processing 
Preliminary plan for treating mixed waste, 19:17992 (R;US) 
Waste Transportation 

Development of a monolith-type package for transport and stor- 
age of radioactive steel with particular respect to volume 
reduction, 19:19188 (IA;JP) 

LUBRICANTS 

See also SOLID LUBRICANTS 

Information on alternative refrigerants and lubricants: The ARTI 
refrigerant database, 19:19528 (R;US) 

Measurement of viscosity, density, and gas solubility of refriger- 
ant blends in selected synthetic lubricants: Quarterly report, 
January 1—March 31, 1994, 19:19090 (R;US) 

Research update: Materials compatibility and lubricant research 
(MCLR) program, 19:19091 (R;US) 

Sealed tube comparisons of the compatibility of desiccants with 
refrigerants and lubricants, 19:19092 (R;US) 

Solubility, viscosity and density of refrigerant/lubricant mixtures: 
Quarterly technical progress report, 1 April 1993-30 June 
1993, 19:19089 (R;US) 

The effect of alternative fuels on the stability and lubricity of 
crankcase lubricants: Final report, September 1992- 
September 1993, 19:19013 (R;US) 

LUMINOUS PAINTS 

Prevalence of technical mesothorium in self-luminous compounds 

used by New Jersey radium dial workers, 19:19821 (R;US) 


Final report, 


MAGNETIC BREMSSTRAHLUNG 


LUNGS 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Malignant neoplasms of 
the lung and the thyroid, 19:19892 (R;JP;in Japanese) 

LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 

The Barselina project, a multilateral cooperation between 
Lithuania, Russia and Sweden. Status report phase 2, 
19:18520 (RA;XA) 

LWR TYPE REACTORS 

See WATER COOLED REACTORS 
LYMPHOBLASTOMAS 

See LYMPHOMAS 
LYMPHOGRANULOMAS 

See LYMPHOMAS 
LYMPHOMAS 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Malignant lymphoma, 
19:19889 (R;JP;in Japanese) 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Non-hodgkin lymphoma 
(NHL), 19:19890 (R;JP;in Japanese) 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Malignant lymphoma, 
19:19889 (R;JP;In Japanese) 


M CODES 

MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20552 (CM;US) 

MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20553 (CM;US) 

WWER severe accident modelling with MAAP4, 19:18506 
(RA;XA) 

MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 

The subtle causes of apparent non-repeatability, 19:19240 

(R;US) 
MACHINERY 

An assessment and evaluation for recycle/reuse of contami- 
nated process and metallurgical equipment at the DOE Rocky 
Flats Plant Site — Building 865: Final report, 19:18023 (R;US) 

MAGIC NUCLEI 
From nuclear matter to finite nuclei. Pt. 2: Relativistic theories 
for finite nuclei, 19:20095 (R;NL) 
MAGIC NUMBERS 
See MAGIC NUCLEI! 
MAGMA 

Geothermal energy prospecting technology.: Study on evalua- 
tion technology for nationwide geothermal resources, 
19:18381 (IA;JP;in Japanese) 

Role of magma-water interaction in very large explosive erup- 
tions, 19:19919 (R;US) 

MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 

Durability of concrete materials in high-magnesium brine, 
19:19079 (R;US) 

Metal cluster alloys and oxides: Elucidating structural and elec- 
tronic effects in governing the reactivity and catalytic role of 
matter in finite dimensions: Progress report, December 2, 
1992—December 10, 1993, 19:19131 (R;US) 

MAGNESIUM 24 BEAMS 
Laser cooling of “*Mg* in the ASTRID storage ring, 19:19328 
(R;US) 
MAGNET COILS 
Magnet Coil Shorted Turn Detector, 19:19848 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
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MAGNETIC COILS 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 
Anomalous transport in closed magnetic systems, 19:20401 
(IA;AU) 
MAGNETIC FIELD CONFIGURATIONS 
See also MAGNETIC SURFACES 
Mapping of magnetic surfaces in H-1, 19:20443 (IA;AU) 
MAGNETIC FIELDS 
Further studies of 60-Hz exposure effects on human function: 
Final report summary, July 3, 1989-September 15, 1993, 
19:19909 (R;US) 
High accuracy measurement of magnetic field in pulse magnetic 
elements, 19:19379 (RA;JP) 
Locked modes in TEXT-U tokamak, 19:20308 (R;US) 
The measurement of the non-linear Hall force in a Rotamak dis- 
charge, 19:20404 (IA;AU) 
MAGNETIC FILTERS 
Purification of power plant waters with high gradient magnetic 
filters, 19:18594 (R;Fl;in Finnish) 
MAGNETIC FLUX 
Flux-minimizing curves through islands, 19:20392 (IA;AU) 
Magnetic flux shielding for the precision muon g-2 storage ring 
superconducting inflector, 19:20057 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
Magnetic metallic multilayers, 19:20236 (R;US) 
MAGNETIC SPECTROMETERS 
Beam energy absolute measurement using K-edge absorption 
spectrometers, 19:19331 (R;US) 
MAGNETIC SURFACES 
Capture-theorem for 
19:20390 (IA;AU) 
Mapping of magnetic surfaces in H-1, 19:20443 (IA;AU) 
Tomographic wire-grid imaging of magnetic surfaces, 19:20382 
(IA;AU) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOACOUSTIC WAVES 
See also FAST MAGNETOACOUSTIC WAVES 
Excitation of fast magneto-acoustic waves in unhomogeneous 
plasma of a large size tokamak., 19:20414 (R;UA;Iin Russian) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Current and vortex singularities, 19:20366 (IA;AU) 
MAGNETOMETERS 
Development of technology for increasing geothermal energy 
recovery, 19:18407 (IA;JP) 
MAGNETOSONIC WAVES 
See MAGNETOACOUSTIC WAVES 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Magnetotail dynamics: MHD simulations of driven and sponta- 
neous dynamic changes, 19:19940 (R;US) 
MAGNETOTELLURIC SURVEYS 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
MAGNETRONS 
A self-consistent simulation of a magnetron discharge, 
19:19936 (IA;AU) 
Atomic copper density measurement in a cylindrical magnetron 
discharge, 19:20370 (IA;AU) 
MAGNEX PROCESS 
See DESULFURIZATION 
MAHOGANY TREES 
See TREES 
MAIZE 
Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Gas exchange and water poten- 
tial, 19:19793 (RA;US) 


flux-minimizing magnetic surfaces, 
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Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Biomass production and water- 
use efficiency, 19:19792 (RA;US) 

Effects of elevated atmospheric CO2 concentrations and water 
stress on field-grown maize: Morphology and phenology, 
19:19788 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Biomass production and water- 
use efficiency, 19:19792 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Morphology and phenology, 
19:19788 (RA;US) 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize: Gas exchange and water poten- 
tial, 19:19793 (RA;US) 

Molecular characterization of a maize regulatory gene: Annual 
progress report, November 1991—October 1992, 19:19678 
(R;US) 

The carbon economy of a maize crop exposed to elevated CO2 
concentrations and water stress determined from elemental 
analyses, 19:19670 (RA;US) 

MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 

Investigation of thyroid profile of patients with the mammary 
gland cancer, 19:19758 (IA;UA;In Ukrainian) 

Proliferative and nonproliferative breast disease in atomic-bomb 
survivors: Results of a histopathology review of autopsy 
breast tissue, 19:19898 (R;JP) 

Radiation dose in radiotherapy of cancer of the breast from pre- 
scription to delivery. The Nigerian experience, 19:19718 
(RA;XA) 

Results of quality control of breast cancer irradiations in the 
Netherlands, 19:19716 (RA;XA) 

MANGANESE 

Polarized neutron scattering study of G-Mn, 19:20268 (RA;JP) 
MANGANESE ALLOYS 

Alloys studied by neutron scattering, 19:19042 (RA;JP) 
MANIPULATORS 

Impact of access port diameter on the long reach manipulator 

design, 19:19232 (R;US) 

MANUFACTURED BUILDINGS 

See PREFABRICATED BUILDINGS 
MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 
MAPPING (TOPOLOGICAL) 

See TOPOLOGICAL MAPPING 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARITIME TRANSPORT 

Emergency response arrangements for the transport of irradi- 
ated nuclear fuel from Japan to Europe in Japanese territorial 
waters, 19:17981 (IA;JP) 

Estimation of the individual and collective doses received by 
workers and the public during the transport of radioactive ma- 
terials in france between 1981 and 1990, 19:19869 (IA;JP) 

International transport of uranium materials from China, 
19:17974 (IA;JP) 

Safety requirements for the Pu carriers, 19:17978 (IA;JP) 

MASS SPECTROMETERS 

Molecular beam surface analysis: 
19:19592 (R;US) 

[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: Final report, 19:19905 (R;US) 

MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

A Lagrangian-Eulerian finite element method with adaptive grid- 
ding for advection-dispersion problems, 19:19545 (R;US) 

MASSACHUSETTS 
Estimating costs of low-level radioactive waste disposal alterna- 


tives for the Commonwealth of Massachusetts, 19:18046 
(R;US) 


1993 Summary report, 





MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Advances in rapid prototyping, 19:19050 (R;US) 

Chemistry and Materials Science Weapons-Supporting Re- 
search and Laboratory-Directed Research and Development: 
Second half progress report, FY 1993, 19:19111 (R;US) 

Research update: Materials compatibility and lubricant research 
(MCLR) program, 19:19091 (R;US) 

Study on development of geothermal-use materials, 19:18399 
(IA;JP;In Japanese) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (FERROELECTRIC) 

See FERROELECTRIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING 

Monitored Retrievable Storage/Multi-Purpose Canister analysis: 
Simulation and economics of automation, 19:18123 (R;US) 

MATERIALS RECOVERY 

Passamaquoddy technology recovery scrubber™: Volume 2, Fi- 

nal report: Appendices A-M, 19:18449 (R;US) 
MATERIALS TESTING 

A gradient method for anomalous small-angle x-ray scattering, 
19:19286 (R;US) 

Experimental and finite-element simulation results for a plane- 
strain punch-test using isotropic and anisotropic materials, 
19:19290 (R;US) 

MATERIALS TESTING REACTOR JAPAN 

See JMTR REACTOR 

MATERIALS WORKING 
Large scale molecular dynamics modeling of materials fabrica- 
tion processes, 19:19055 (R;US) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
NUCLEAR MODELS 

Evaluation of integrated environmental models: A case study, 
19:18828 (R;DK) 

The global atmospheric sulfur cycle: an evaluation of model 
predictions and observations, 19:19546 (R;SE) 

MATHEMATICAL OPERATORS 

Inverse operator theory method mathematics-mechanization for 
the solutions of nonlinear equations and some typical applica- 
tions in nonlinear physics, 19:20511 (R;CN) 

MATHEMATICS 
See also DIFFERENTIAL CALCULUS 
STATISTICS 
Careers in science and technology, 19:20483 (R;US) 


MERCURY 


Netlib services and resources, 19:20567 (R;US) 
MATRICES 

See also KOBAYASHI-MASKAWA MATRIX 

Parallel iterative solution of sparse linear systems using order- 
ings from graph coloring heuristics, 19:20504 (R;US) 

Parallel tridiagnoalization through two-step band reduction, 
19:20502 (R;US) 

MCDOWELL-WELLMAN PROCESS 

See COAL GASIFICATION 

MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also BOLOMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
PENETROMETERS 
RADIATION DETECTORS 
STRAIN GAGES 

A multi-tiered wavefront sensor using binary optics, 19:19489 
(R;US) 

Ballistic impulse gauge, 19:19514 (PA;US) 

Instrumentation for nuclear applications - FY 1993: Final report, 
19:19445 (R;US) 

lonic contamination detection: Final report, 19:19296 (R;US) 

MECHANICAL STRUCTURES 

See also SUPPORTS 

DYNASD: Explicit 3-D Hydrodynamic FEM Program, 19:20535 
(CM;US) 

Guidelines for seismic qualification by experience in ALWRs, 
19:18768 (R;US) 

MEDICAL SURVEILLANCE 

Condition of anti-oxidant protection in persons which took part in 
mitigation of Chernobyl accident consequences, 19:19877 
(IA;UA;In Ukrainian) 

Particularities of clinics, hormonal and immune homeostasis in 
persons with diffused toxic goiter after the accident in Cher- 
nobyl NPP, 19:19876 (IA;UA;in Ukrainian) 

MEGAKARYOCYTES 

See BONE MARROW CELLS 
MELANOMAS 

Energy & Technology Review, March 1994, 19:19515 (R;US) 
MEMBRANE PROTEINS 

Structural basis of spectrin elasticity, 19:19672 (R;US) 
MEMBRANES 

Advanced coal liquefaction: Final quarterly report, October 1, 
1993—December 31, 1993, 19:17808 (R;US) 

High temperature membranes for HoS and SOz2 separations: 
Quarterly progress report, October 1, 1993-December 31, 
1993, 19:17784 (R;US) 

Membrane processes for removal of hydrogen sulfide from natu- 
ral gas, 19:17938 (R;US) 

Preparation of H2-permselective silica membranes by alternat- 
ing reactant deposition: Quarterly progress report, September 
1, 1993—December 31, 1993, 19:18301 (R;US) 

MEMORY DEVICES 

A critical examination of charge funneling and its impact on 

single-event upset in Si devices, 19:19481 (R;US) 
MENDELEVIUM 260 
Neutron multiplicity measurements in correlation with mass and 
energy of fission fragments, 19:20131 (RA;DE) 
MERC PROCESS 
See COAL GASIFICATION 
MERCURY 

Determination of heavy metal species at high temperatures, 
19:19520 (RA;FI) 

Development of a combined soil-wash/in-furnace vitrification 
system for soil remediation at DOE sites: Final report, 
19:19581 (R;US) 
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MERCURY 


Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

Modeling the atmospheric input of nutrients, heavy metals, and 
pesticides to the Great Lakes, 19:19523 (R;US) 

Radiotracer method in the study of environmental speciation 
and migration of contaminants, 19:18291 (RA;CZ) 

Reaction of formic and nitric acids with Savannah River Site ra- 
dioactive HLW sludge in the DWPF pretreatment steps, 
19:18169 (R;US) 

MERCURY IONS 
Method and apparatus for removing ions from soil, 19:19611 
(PA;US) 
MESH GENERATION 
Linear-size nonobtuse triangulation of polygons, 19:20573 (R;US) 
MESON FACTORIES 
A KAON factory as a generator of industrial opportunity, 
19:19321 (IA;CA) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL INDUSTRY 

A novel photocatalytic detoxification process for cyanide 
wastes, 19:18984 (RA;US) 

Innovative use of activated carbon for recovering heavy metals, 
19:18980 (RA;US) 

Mineralogy and metallurgical properties of iron ore sinter based 
on magnetite fines, 19:19045 (R;Fl) 

METAL SPRAYING 
See SPRAY COATING 
METALLURGICAL FLUX 
Capillary flow solderability test for printed wiring boards, 
19:19304 (R;US) 
METALS 

See also ACTINIDES 
ALUMINIUM 
CADMIUM 
LEAD 
MERCURY 
RARE EARTHS 
SCRAP METALS 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
1: Results of Field Sampling Program, 19:19587 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
2: Data, 19:19588 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
3: Project Plan, 19:19589 (R;US) 

Magnetic metallic multilayers, 19:20236 (R;US) 

Microbiological treatment of radioactive wastes, 19:18006 (R;US) 

Sediment quality and ecorisk assessment factors for a major 
river system, 19:19666 (R;US) 

The relationship between hydroxyl groups on oxide surfaces 
and the properties of supported metals: Progress report, June 
1, 1992—January 31, 1994, 19:19033 (R;US) 

METHANE 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

Advanced hydrogen/method utilization technology demonstra- 
tion: Final report, 19:19014 (R;US) 

Anaerobic biprocessing of low rank coals: Final technical report, 
September 12, 1990—August 10, 1993, 19:17782 (R;US) 

Development of Biological Coal Gasification (MicGAS Process): 
Topical report, July 1991—February 1993, 19:17773 (R;US) 

Development of vanadium-phosphate catalysts for methanol pro- 
duction by selective oxidation of methane: Quarterly technical 
progress report 5, October-December, 1993, 19:18338 (R;US) 

Direct aromatization of methane: Quarterly technical progress 


report Number 5, 1 October 1993-31 December 1993, 
19:17941 (R;US) 
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Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

Heterogeneous catalysis phase 2. Catalytic combustion of 
methane over magnesium oxide, 19:19179 (R;SE) 

Membrane processes for removal of hydrogen sulfide from natu- 
ral gas, 19:17938 (R;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report, September 25, 1993-—December 24, 1993, 
19:18339 (R;US) 

Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 7, Apri-June 1993, 19:19137 
(R;US) 

Production of elemental sulfur from H2S and COp2 derived from 
a coal desulfurization process: Quarterly technical process 
report, December 1, 1993—March 31, 1994, 19:17826 (R;US) 

Rich methane/air flames: Burning velocities, extinction limits, 
and flammability limit, 19:19175 (R;US) 

METHANOL 

Development of vanadium-phosphate catalysts for methanol pro- 
duction by selective oxidation of methane: Quarterly technical 
progress report 5, October-December, 1993, 19:18338 (R;US) 

Rich flammability limits in CH3;OH/CO/diluent mixtures, 
19:19176 (R;US) 

METHYL ALCOHOL 

See METHANOL 

METHYL CHLORIDE 

Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 7, Aprit-June 1993, 19:19137 
(R;US) 

METHYL RADICALS 

Kinetics and thermochemistry of small polyatomic free radicals, 

19:19170 (RA;Fl) 
METHYL TRANSFERASES 
Viruses of eukaryotic green algae: Final technical report, June 
1, 1989—February 1, 1992, 19:19676 (R;US) 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD EQUILIBRIUM 

Ideal MHD stability of 3D stellarator configurations, 19:20377 
(IA;AU) 

MHD GENERATORS 

Development of a wet vapor homogeneous liquid metal MHD 
power system: Final report, 19:18899 (R;US) 

MICELLAR SYSTEMS 

A study of the thermodynamic properties of surfactant mixtures: 
Mixed micelle formation and mixed surfactant adsorption, 
19:19129 (R;US) 

Solubilization of pentanol by cationic surfactants and binary mix- 
tures of cationic surfactants, 19:18341 (R;US) 

The use of micellar solutions for novel separation techniques, 
19:19118 (R;US) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 

New microorganisms and processes for MEOR: Final report 
(Thiobacillus denitrifican and Desulfovibrio), 19:17914 (R;US) 

New microorganisms and processes for MEOR: Quarterly report 
ending September 30, 1992, 19:17913 (R;US) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLIMATES 

Surface-layer response over shrub-steppe canopy during 

springtime, 19:19560 (R;US) 
MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

Hardness variability in commercial and hardened technologies, 
19:19485 (R;US) 

MICROFLORA 
See MICROORGANISMS 





MICROORGANISMS 
See also BACTERIA 
VIRUSES 

Identification of subsurface microorganisms at Yucca Mountain: 
Third quarterly report, January 1, 1994—March 31, 1994, 
19:18184 (R;US) 

New microorganisms and processes for MEOR: Final report 
(Thiobacillus denitrifican and Desulfovibrio), 19:17914 (R;US) 

MICROSCOPY 

See also ELECTRON MICROSCOPY 

A low temperature scanning force microscope for biological 
samples, 19:19125 (R;US) 

MICROWAVE AMPLIFIERS 
State-of-the-art of high power gyro-devices and free electron 
masers, 19:20454 (R;DE) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE TUBES 
See also KLYSTRONS 
MAGNETRONS 
State of the art in high-power microwaves: 
19:19313 (R;US) 

MID-ATLANTIC REGION 

See USA 
MIDWEST REGION 

See USA 
MIGAS PROCESS 

See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

1993 study of long-billed curlews on the Yakima Training Cen- 
ter, 19:19622 (R;US) 

Implementation plan for operating alternatives for the Naval 
Computer and Telecommunications Station cogeneration fa- 
cility at Naval Air Station North Island, San Diego, California, 
19:18976 (R;US) 

Information on Hoover's desert parsley for base realignment, 
19:19616 (R;US) 

Sage grouse on the Yakima Training Center: A summary of 
studies conducted during 1991 and 1992, 19:19621 (R;US) 

MILL TAILINGS 
Radioactive Waste Disposal 

Comment and response document for the long-term surveil- 
lance plan for the Collins Ranch Disposal Site Lakeview, 
Oregon, 19:18008 (R;US) 

Long-term surveillance plan for the Lowman, Idaho, Disposal 
site: Revision 1, 19:18009 (R;US) 

Remedial action pian and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix B 
of Attachment 3: Groundwater hydrology report, Attachment 4: 
Water resources protection strategy, Final, 19:18201 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Reme- 
dial Action Selection Report, Appendix B of Attachment 2: 
Geology report, Final, 19:18200 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix 
A of Attachment 3: Calculations, Final, 19:18202 (R;US) 

UMTRA Project water sampling and analysis plan: Canonsburg 
and Burrell, Pennsylvania, 19:18210 (R;US) 

Remedial Action 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Shiprock, New Mexico: Revi- 
sion 1, 19:18203 (R;US) 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado, 19:18204 
(R;US) 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado: Revision 
1, 19:18205 (R;US) 

Draft programmatic environmental impact statement for the Ura- 
nium Mill Tailings Remedial Action Ground Water Project: 
Revision 3, 19:18220 (R;US) 


An overview, 


MOISTURE GAGES 


Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado: Revision 1, 
19:18217 (R;US) 

Gunnison, Colorado, subpile study report, 19:18211 (RUS) 

Laser ablation ICP-mass spectrometry determination of Th??° in 
soils at the Gunnison, Colorado UMTRA site, 19:18227 (R;US) 

Long-term surveillance plan for the Bodo Canyon Disposal Site, 
Durango, Colorado, 19:18209 (R;US) 

UMTRA Project Office Quality Assurance Program Plan: Revi- 
sion 5, 19:18208 (R;US) 

UMTRA project list of reportable occurrences, 19:18212 (R;US) 

UMTRA project technical assistance contractor quality assur- 
ance implementation plan, 19:18207 (R;US) 

UMTRA project water sampling and analysis plan, Mexican Hat, 
Utah, 19:18215 (R;US) 

UMTRA project water sampling and analysis plan, Monument 
Valley, Arizona, 19:18216 (R;US) 

UMTRA project water sampling and analysis plan, Riverton, 
Wyoming, 19:18214 (R;US) 

UMTRA project water sampling and analysis plan, Spook, 
Wyoming, 19:18213 (R;US) 

US Department of Energy Uranium Mill Tailings Remedial Action 
ground water Project: Revision 1, Version 1: Final project 
plan, 19:18206 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL ACIDS 
See INORGANIC ACIDS 
MINING 

A novel photocatalytic detoxification process for cyanide 
wastes, 19:18984 (RA:US) 

Injury experience in stone mining, 1992, 19:19911 (R;US) 

MINING RESEARCH METHOD 

See DESULFURIZATION 

MINORITY GROUPS 

Minorities and substandard air quality, 19:18833 (R;US) 

Transfer Retention at City College in Engineering (TRACC): Fi- 
nal report, September 30, 1992—September 29, 1993, 
19:20481 (R;US) 

MIRROR NUCLEI! 

P-N interaction and masses of nuclei with Z>N, 19:20085 (IA;RU) 
MIRRORS 

Mirrors for synchrotron-radiation beamlines, 19:19397 (R;US) 
MISGURNUS 

See FISHES 
MITIGATION 

Wetland mitigation banking for the oil and gas industry: Assess- 
ment, conclusions, and recommendations, 19:19650 (R;US) 

MIXED OXIDE FUELS 

Behavior of mixed-oxide fuel elements during the TOPI-1E tran- 

sient overpower test, 19:18536 (R;US) 
MIXERS 
Simulation of rotary-drum and repose tests for frictional spheres 
and rigid sphere clusters, 19:19266 (RA;US) 

MIXTURES 

See also BINARY MIXTURES 

SOLUTIONS 

WRAP 2A Waste Form Qualification Plan, 19:18162 (R;US) 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SHELL) 

See SHELL MODELS 
MODERATORS 

Qualitative aspects of neutron moderation with respect to 
graphite damage, 19:18666 (R;US) 

MOISTURE GAGES 

Neutron pulse simulation in nuclear waste for waste characteri- 

zation, 19:18158 (R;US) 
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MOLDS (CASTING) 


MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR CLUSTERS 

Metal cluster alloys and oxides: Elucidating structural and elec- 
tronic effects in governing the reactivity and catalytic role of 
matter in finite dimensions: Progress report, December 2, 
1992—December 10, 1993, 19:19131 (R;US) 

MOLECULAR ORBITAL MODEL 

See MOLECULES 

MOLECULES 

Explicit construction of convergent MBPT series for the ' 
triangle state of C2. and the He ground state at large bond dis- 
tance, 19:20230 (R;DE) 

MOLLUSCS 

See also CLAMS 

Species status of Mill Creek Elliptio, 19:19664 (R;US) 
MOLTEN CARBONATE PROCESS 

See DESULFURIZATION 
MOLTEN SALT COOLANTS 

See MOLTEN SALTS 
MOLTEN SALTS 

Neutron diffraction on random systems, 19:20248 (RA;JP) 
MOLYBDENUM 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, October 1993—December 1993, 
19:17807 (R;US) 

Microbiological recovery of metals from spent coal liquefaction 
catalysts: Quarterly status report, January-March 1993, 
19:17850 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, December 31, 1993, 
19:17831 (R;US) 

Saturation of swelling in neutron irradiated molybdenum and its 
dependence on irradiation temperature and starting mi- 
crostructural state, 19:19048 (R;US) 

MOLYBDENUM 100 

Calculation of evaporation residue cross-sections in the reac- 
tions 1°°Mo+'°°Mo and ''°Pa+1!°Pd on the basis fusion and 
quasifission competition, 19:20197 (IA;RU) 

Model of competition between complete fusion and quasifission 
for massive symmetric dinuclear systems, 19:20121 (IA;RU) 

MOLYBDENUM NITRIDES 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, 1 October 1993-31 December 
1998, 19:17814 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report, Aprit-June 1993, 19:17800 (R;US) 

MOLYBDENUM SULFIDES 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, September 1993— 
November 1993, 19:17803 (R;US) 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report, Apri+June 1993, 19:17800 (R;US) 

MONGRELS 

See DOGS 
MONITOR CODES 

See EXECUTIVE CODES 
MONITORING (BEAM) 

See BEAM MONITORING 
MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCLONAL ANTIBODIES 

Improved radioimmunotherapy of hematologic malignancies: 
Progress report, 1988-1991, 19:19697 (R;US) 
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Positron emission tomographic imaging of tumors using 
monoclonal antibodies: Progress report, November 1, 1992— 
October 31, 1993, 19:19698 (R;US) 

SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1, 1992—August 24, 1993, 19:19699 (R;US) 

Single chain FV constructs of anti-ganglioside GD2 antibodies 
for radioimaging and radioimmumotheraphy: Progress report, 
19:19700 (R;US) 

MONTAN WAXES 

See WAXES 

MONTANA 
Use of “rock-typing” to characterize carbonate reservoir hetero- 
geneity: Final report, 19:17906 (R;US) 
MONTE CARLO METHOD 
MCNP certification package, 19:20227 (R;US) 
MOON 

Fiscal Year 1993 annual report for the Bubble Membrane Radia- 
tor Project, 19:18927 (R;US) 

MORGANTOWN ENERGY TECHNOLOGY CENTER 

Innovative fossil fuel fired vitrification technology for soil remedi- 
ation: Volume 1, Phase 1: Annual report, September 28, 
1992—August 31, 1993, 19:18028 (R;US) 

MOS TRANSISTORS 

See also MOSFET 

Enhanced charge trapping in bipolar spacer oxides during low- 
dose-rate irradiation, 19:19482 (R;US) 

MOSFET 

Estimating low-dose rate irradiation response of MOSFETs, 

19:19484 (R;US) 
MULLITE 

Development of low dielectric constant alumina-based ceramics 
for microelectronic substrates, 19:19300 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 10, December 1, 1993—March 1, 
1994, 19:19069 (R;US) 

MULTIGROUP THEORY 

MCNP: Multigroup/adjoint capabilities, 19:20224 (R;US) 

Validation of multigroup neutron cross sections for the 
Advanced Neutron Source against the FOEHN critical experi- 
mental measurements, 19:18290 (R;US) 

WIMS-D/4: = Multigroup Reactor Lattice Cell Calculation, 
19:20538 (CM;GB) 

MULTIPHASE FLOW 

A study of multiphase flow in fractured porous media using a mi- 
croscale lattice Boltzmann approach, 19:19920 (R;US) 

Application of the lattice Boltzmann/attice gas technique to 
multi-fluid flow in porous media, 19:19282 (R;US) 

Coupling effects in multiphase free shear flows, 19:19256 
(RA;US) 

Development of a multi-phase flow theory and computer pro- 
gram, 19:19250 (RA;Fl) 

MFIX documentation theory guide, 19:17861 (R;US) 

Modeling and parallel-computer technique for simulation of fluid 
dynamics and combustion in circulating fluidized beds, 
19:17868 (RA;Fl) 

MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL WASTES 
Source separation and waste to energy in Denmark, 19:18993 


See ORDNANCE 
MUON PAIRS 

Critical issues in muon colliders: A summary, 19:19338 (R;US) 
MUONS 

Magnetic flux shielding for the precision muon g-2 storage ring 

superconducting inflector, 19:20057 (R;US) 

MUSCULAMINE 

See SPERMINE 





MUSCULAR TISSUE 
See TISSUES 
MUTATION FREQUENCY 

PCR detection of retinoblastoma gene deletions in radiation- 

induced mouse lung adenocarcinomas, 19:19813 (R;US) 
MWD SYSTEMS 
Data Analysis 

Analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18402 (IA;JP;In Japanese) 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Data Transmission 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Data Transmission Systems 

Study on detector and transmitter for geothermal MWD system, 

19:18411 (IA;JP) 
Dipmeter Logging 

Development of MWD system for geothermal wells, 19:18408 

(IA;JP) 
Drilling Fluids 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;In Japanese) 

Geothermal Wells 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;in Japanese) 

Study on detector and transmitter for geothermal MWD system, 
19:18411 (IA;JP) 

imides 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;In Japanese) 

Invar 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Organic Polymers 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;ln Japanese) 

Probes 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Pulse Techniques 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;In Japanese) 

Reliability 

Data analysis and evaluation accompanied with development of 
power generation piant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;In Japanese) 

Study on detector and transmitter for geothermal MWD system, 
19:18411 (IA;JP) 

Strain Gages 


Study on detector and transmitter for geothermal MWD system, 
19:18411 (IA;JP) 
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Sunshine Project 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;ln Japanese) 

Temperature Logging 

Development of MWD system for geothermal wells, 19:18408 

(IA;JP) 
Thermal Expansion 

Data analysis and evaluation accompanied with development of 
power generation plant using hot water.: Analysis and evalua- 
tion of detector and trasmitter, 19:18393 (IA;JP;in Japanese) 

Well Drilling 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Study on detector and transmitter for geothermal MWD system, 
19:18411 (IA;JP) 

Well Logging Equipment 

Study on detector and transmitter for geothermal MWD system, 

19:18411 (IA;JP) 
MYCOBACTERIUM 

Novel microorganism for selective separation of coal from ash 
and pyrite: Second quarterly technical progress report, 1 De- 
cember 1993-28 February 1994, 19:17818 (R;US) 

MYELOID LEUKEMIA 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Multiple myeloma, 
19:19891 (R:JP;In Japanese) 

MYOCARDIUM 

99™Tc-sestamibi SPECT: Contribution of polar maps to the eval- 
uation of left ventricle perfusion, 19:19739 (IA;CZ;In Czech) 

Combined examination of perfusion of the myocardium and of 
the fibular muscle using *°'TICI, 19:19734 (IA;CZ;In Slovak) 

Examination of myocardial perfusion by the SPECT method using 
the radiopharmaceutical Cardiolite, 19:19735 (IA;CZ;In Czech) 

Factorial analysis of malfunction of regional contractibility of the 
left chamber, based on planar ®°™ Tc-MIBI perfusion scintigra- 
phy with the help of the gating ECG, 19:19736 (IA;CZ;in Czech) 

Monitoring of invasive therapy by means of polar maps of ®™Te- 
sestamibi SPECT (case study), 19:19738 (IA;CZ;in Czech) 

Nuclear medicine: Czech special bulletin, 19:19724 (I;CZ;in 
Czech) 


The potential of radionuclide methods in assessing the “viability” 
of the myocardium, 19:19737 (IA;CZ;In Slovak) 


N 


N-REACTOR 

Flow loop defect-test behavior of NPR size coextruded fuel 
tubes, 19:18667 (R;US) 

GETR graphite irradiation capsules: H-4, 5, 6 equivalent N Re- 
actor exposure, 19:18733 (R;US) 

Hanford contribution for the eighteenth high temperature fuels 
committee meeting, May 19-21, 1964, 19:18736 (R;US) 

N-Reactor Department Research and Development budget for 
FY 1966 and revision of budget for FY 1965, 19:18731 (R;US) 

PT IP-200-A, Temperature measurement of uranium swelling 
capsule, 19:18659 (R;US) 

Preliminary report on CX-2 N-inner fuel tube number 1055-8, 
19:18710 (R;US) 

Processing data for NIE and NIN KER Loop charges (PT 377), 
19:18687 (R;US) 

Production Test IP-584-D, supplement B, irradiation of target as- 
semblies in the KER Loops, 19:18718 (R;US) 

Production test I1P-584-D: Irradiation of target assemblies in the 
KER Loops, 19:18717 (R;US) 

Proposal for charging heat treatment test elements GEH-10-44 
& 45, 19:18683 (R;US) 
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Qualitative aspects of neutron moderation with respect to 
graphite damage, 19:18666 (R;US) 

Reactivity capacity of NPR control systems, 19:18673 (R;US) 

NAI DETECTORS 
Assessment of ambient-temperature, high-resolution detectors 
for nuclear safeguards applications, 19:18276 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, December 31, 1993, 
19:17831 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report, Apri-June 1993, 19:17800 (R;US) 

NAPHTHALENE 

Fate of polycyclic aromatic hydrocarbons in plant-soil systems: 
Plant responses to a chemical stress in the root zone, 
19:19551 (R;US) 

NATIONAL ACCELERATOR LABORATORY 

See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 

See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL GOVERNMENT 

Annual report to Congress on Federal Government Energy 
Management and Conservation Programs, 19:18881 (R;US) 

Licensing law and business report, 19:18860 (RA;US) 

Overview of federal technology transfer, 19:18885 (RA;US) 

Perspectives on technological competitiveness, 19:18859 
(RA;US) 

Technology transfer and the Human Genome Project: Some 
problems with patenting research tools, 19:19691 (RA;US) 

The human genome project and the downside of federal tech- 
nology transfer, 19:19692 (RA;US) 

NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See US NIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATO 

The history of NATO TNF policy: The role of studies, analysis 
and exercises conference proceedings: Volume 1, Introduc- 
tion and summary, 19:19510 (R;US) 

NATURAL GAS 

A comparison between direct spark ignition and prechamber ig- 
nition in an internal combustion engine, 19:17944 (R;US) 

Development of a natural Gas Systems Analysis Model 
(GSAM): Annual report, 19:17943 (R;US) 

Effects of natural gas composition on ignition delay under diesel 
conditions, 19:19006 (R;US) 

Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing: Second semiannual technical progress re- 
port, April 1, 1993—September 30, 1993, 19:17939 (R;US) 

Federal offshore statistics: 1992: Leasing, exploration, produc- 
tion, and revenues as of December 31, 1992, 19:18883 (R;US) 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

Membrane processes for removal of hydrogen sulfide from natu- 
ral gas, 19:17938 (R;US) 

Natural gas monthly, April 1994, 19:17942 (R;US) 

Premixed burner studies of NO, formation and control, 
19:18446 (R;US) 

Proceedings of the fuels technology contractors review meeting, 
19:17940 (R;US) 

NATURAL GAS DEPOSITS 

Analysis of deep seismic reflection and other data from the 
southern Washington Cascades: Final report, September 15, 
1992—December 31, 1993, 19:17937 (R;US) 

Federal offshore statistics: 1992: Leasing, exploration, produc- 
tion, and revenues as of December 31, 1992, 19:18883 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 


voirs: Technical progress report, October 1, 1993—December 
31, 1993, 19:17936 (R;US) 
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NATURAL GAS INDUSTRY 
Natural gas monthly, April 1994, 19:17942 (R;US) 
US Energy Industry Financial Developments, 1993 fourth quar- 
ter, April 1994, 19:17931 (R;US) 
Wetland mitigation banking for the oil and gas industry: Assess- 
ment, conclusions, and recommendations, 19:19650 (R;US) 
NATURAL GAS PROCESSING PLANTS 
Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing: Second semiannual technical progress re- 
port, April 1, 1993-September 30, 1993, 19:17939 (R;US) 
NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
An equal-order approximate projection FEM, 19:19285 (R;US) 
NEA 
Information management in nuclear safety, radiation protection 
and environmental protection. The nuclear energy agency of 
OECD (NEA), 19:20602 (IA;DE) 
NECKAR-2 REACTOR 
The KTA nuclear safety rules. Experience with their application 
shown with the example of an operating nuclear power sta- 
tion, the GKN-1 and GHN-2, 19:18496 (RA;DE;in German) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEOCLASSICAL TRANSPORT THEORY 
Development of neoclassical transport simulation for the H-1 
Heliac, 19:20388 (IA;AU) 
NEODYMIUM LASERS 
Advanced laser driver for soft x-ray projection lithography, 
19:19314 (R;US) 
Chirped-Pulse Amplification with flashlamp-pumped Ti:Sapphire 
amplifiers: Revision 1, 19:19312 (R;US) 
NEON 20 REACTIONS 
Evaporation residues from complete and incomplete fusion of 
2°Ne with '®7Au and 2°°POb at E/A=8.6 to 15.0 MeV/u, 
19:20198 (IA;RU) 
Incomplete fusion of 2°Ne and '®5Ho, 19:20202 (IA;RU) 
Projectile fragmentation and energy dissipation in peripheral 
heavy-ion collisions, 19:20209 (IA;RU) 
Subthreshold antiproton and K~ production in heavy ion colli- 
sions, 19:20142 (R;DE) 
NEOPLASMS 
See also CARCINOMAS 
GLIOMAS 
LEUKEMIA 
LYMPHOMAS 
intrathoracic neoplasms in the dog and cat, 19:19806 (R;US) 


lodine radiotherapy of thyroid cancer, 19:19767 (IA;UA;In 
Ukrainian) 


Paraneoplastic syndromes, 19:19784 (R;US) 

Radionuclide therapy of thyroid diseases, 19:19765 (IA;UA;iIn 
Ukrainian) 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): All malignant neoplasms, 
19:19886 (R;JP;in Japanese) 

NEOPRENE 
Generation of volatile organic compounds by alpha particle degra- 
dation of WIPP plastic and rubber material, 19:17995 (R;US) 
NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 237 

Neptunium-237 production forecasts, IPD 1964-73, 19:18742 
(R;US) 

Production test IP-582-D, Irradiation of depleted uranium in the 
KW Snout Facilities, HAPO-275, 19:18715 (R;US) 

NEPTUNIUM 238 TARGET 
Development of a technique for measuring cross sections of in- 


terest to accelerator transmutation of waste (ATW), 19:18085 
(R;US) 





NEPTUNIUM ISOTOPES 
See also NEPTUNIUM 237 
Alpha-decay studies of light isotopes in region of U-Pu, 
19:20104 (IA;RU) 
NETHERLANDS 
Nuclear power in the Netherlands, 19:18633 (IA;CA) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
A comparison of artificial neural networks and statistical analy- 
ses, 19:20569 (R;US) 
Introduction to Neural Networks: Neural Network workshop for 
the Hanford community, 19:20571 (R;US) 
NEURIDINE 
See SPERMINE 
NEUTRINO-NUCLEON INTERACTIONS 
Neutrino-nucleon scattering, 19:20051 (R;US) 
NEUTRON ACTIVATION ANALYSIS 
Proceedings of the CTU seminar 94. Pt. C, 19:20496 (R;CZ) 
Uses of reactor neutrons for studying the microcomposition of 
materials, 19:20251 (RA;JP) 
NEUTRON BEAMS 
Applications of polarized neutrons, 19:20255 (RA;JP) 
Commercial applications of neutron scattering, 19:20252 (RA;JP) 
Neutron shielding material: Applicable for advanced transport 
packaging, 19:19099 (IA;JP) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Boron neutron capture therapy for children with malignant brain 
tumor, 19:19775 (RA;JP) 
Boron-neutron capture therapy for incurable cancer and inoper- 
able brain tumors, 19:19769 (RA;JP) 
Gadolinium neutron capture therapy: 
19:19772 (RA;JP) 
Growth inhibition of human pancreatic cancer grafts in nude 
mice by boron neutron capture therapy, 19:19773 (RA;JP) 
Phantom experiment of depth-dose distributions for gadolinium 
neutron capture therapy, 19:19774 (RA;JP) 
Progress in study of a medical reactor for boron neutron capture 
therapy, 19:19777 (RA;JP) 
Study of neutron medical irradiation facility with supermirror 
neutron guide tube in JRR-3M, 19:19776 (RA;JP) 
Utilization of thymine analogue as a boron carrier for neutron 
capture therapy, 19:19771 (RA;JP) 
NEUTRON DETECTION 
Heidelberg-Darmstadt Crystal-Ball-Spectrometer as 4 x-neutron 
detector, 19:19455 (RA;DE) 
Neutron pulse simulation in nuclear waste for waste characteri- 
zation, 19:18158 (R;US) 
Scintillating glass fiber neutron sensors: 3, Photon economy in 
scintillating fibers, 19:19474 (R;US) 
NEUTRON DETECTORS 
See also HE-3 COUNTERS 
Scintillating glass fiber neutron sensors: 2, Light transmission in 
scintillating fibers, 19:19475 (R;US) 
Simulation of HLNC and NCC measurements, 19:18264 (R;US) 
NEUTRON DIFFRACTION 
Biology with neutron radiation, 19:20249 (RA;JP) 
Expanding the frontiers of neutron scattering, 19:20245 (RA;JP) 
Expectations for neutrons as microscopic probes, 19:20240 
(RA;JP) 
Maximum Entropy Method for neutron powder diffraction data, 
19:20281 (RA;JP) 
New techniques in neutron scattering, 19:20254 (RA;JP) 
Proceedings of the CTU seminar 94. Pt. A, 19:20494 (R;CZ) 
Recent development in magnetic neutron scattering studies, 
19:20244 (RA;JP) 
NEUTRON DIFFRACTOMETERS 
Dual-purpose RTOF diffractometer facility at the ET-RR-1 reac- 
tor, 19:19479 (R;Fl) 
Muttipurpose RTOF Fourier diffractometer at the ET-RR-1 reac- 
tor, 19:19480 (R;Fl) 


Preclinical studies, 


NEUTRON REACTIONS 
lsomeric Nuclei 


NEUTRON DIFFUSION EQUATION 
GAUGE3: Two-Dimensional Neutron Diffusion-Depletion for 
Hexagonal Lattice, 19:20556 (CM;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Prediction and measurement of the neutron environment in OS- 
URR experimental facilities following conversion to LEU, 
19:18610 (RA;US) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON FLUX FLATTENING 
Longitudinal flux flattening, 19:18678 (R;US) 
NEUTRON GENERATORS 
Analysis of the neutron generation from a D-Li neutron source, 
19:20221 (R;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON PROBES 
Neutrons as a probe: An overview, 19:20241 (RA;JP) 
Prospects for neutron probes in the 21st century, 19:20242 
(RA;JP) 
NEUTRON RADIOGRAPHY 
Application of neutron radiography to flow visualization, 
19:18752 (RA;JP) 
Application of neutron radiography to plant research and water 
hydrology in soil, 19:19802 (RA;JP) 
High quality neutron radiography imaging using cooled CCD 
camera: Tomography, 19:19770 (RA;JP) 
JRR-3M neutron radiography facility, 19:18749 (RA;JP) 
Neutron imaging of mice and rats in vivo with JRR-3 TNRAF, 
19:19879 (RA;JP) 
Neutron radiography: 
19:18298 (RA;JP) 
NEUTRON REACTIONS 
See also THERMAL FISSION 
High-spin nuclear target of '"®maHf: creation and nuclear reac- 
tion studies, 19:20185 (IA;RU) 
Barium 137 Target 
Measurement of the cross sections for the reactions '°’Ba(n,p) 
187Cs, 182Win,n'a) 17°™2HF and 'ir(n,2n) 18?™2ir at 14 MeV, 
19:20149 (RA;XA) 
Cadmium 108 Target 
Cross section measurement for '®Cd(n,p) '°°™Ag reaction, 
19:20150 (RA;XA) 
Differential Cross Sections 
Comparison of 14 MeV isomer production of '7®™2Hf and 
170m2 +4 using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:20117 (RA;XA) 
Some results of the production of long-lived radionuclides in fast 
neutron induced reactions, 19:20144 (RA;XA) 
Europium 151 Target 
Measurements of some activation cross-sections for generation 
of long-lived nuclides, 19:20152 (RA;XA) 
Europium 153 Target 
Measurements of some activation cross-sections for generation 
of long-lived nuclides, 19:20152 (RA;XA) 
Gamma Cascades 
Self-consistent description of isomer yields in neutron reactions, 
19:20103 (RA;XA) 
Hafnium 179 Target 
Activation cross section measurement for the '7°Hf(n,2n)'7°"2Hf 
reaction, 19:20151 (RA;XA) 
iridium 193 Target 
Measurement of the cross sections for the reactions *5”Ba(n,p) 
137s, 182Win,n'a) 178™2HE and 1 ir(n,2n) 19*™2ir at 14 MeV, 
19:20149 (RA;XA) 
Isomeric Nuclei 
intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:20119 (RA;XA) 
Neutron reactions with nuclei in isomeric states, 19:20154 
(RA;XA) 


Status and international prospects, 
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NEUTRON REACTIONS 
Mev Range 01-10 


Mev Range 01-10 

Calculated cross sections for production and destruction of 
some long-lived nuclides of importance in fusion energy appli- 
cations, 19:20118 (RA;XA) 

Influence of sequential (x,n) reactions on production of long- 
lived radionuclides in fusion reactors, 19:20120 (RA;XA) 

Some results of the production of long-lived radionuclides in fast 
neutron induced reactions, 19:20144 (RA;XA) 


Mev Range 10-100 

Activation cross section measurement for the '7°Hf(n,2n)'78™2Hf 
reaction, 19:20151 (RA;XA) 

Calculated cross sections for production and destruction of 
some long-lived nuclides of importance in fusion energy appli- 
cations, 19:20118 (RA;XA) 

Comparison of 14 MeV isomer production of '7®™2Hf and 
179m2 +f using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:20117 (RA;XA) 

Cross section measurement for '8Cd(n,p) '°™Ag reaction, 
19:20150 (RA:XA) 

Evaluation of some activation cross-sections for formation of 
long-lived activities important for fusion technology, 19:20153 
(RA;XA) 

Influence of sequential (x,n) reactions on production of long- 
lived radionuclides in fusion reactors, 19:20120 (RA;XA) 

intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:20119 (RA;XA) 

Measurements of 14 MeV neutron cross-sections for the produc- 
tion of isomeric states in Hafnium isotopes, 19:20147 (RA;XA) 

Measurements on the cross sections for ®Mo(n,p) and 
®5Mo(n,np)**Nb, '®Dy(n,p)'®Tb, 182W(n,na)'78™2HF and 
187 Re(n,2n)'®6™Re reactions at 14 MeV region, 19:20146 
(RA;XA) 

Some results of the production of long-lived radionuclides in fast 
neutron induced reactions, 19:20144 (RA;XA) 


Multigroup Theory 
A Los Alamos Multigrouped Activation File, 19:20217 (R;US) 


Nuclear Models 
Comparison of 14 MeV isomer production of '78™2Hf and 
178m2 +f using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:20117 (RA;XA) 


Scandium 45 Target 
Recent radiochemical studies of some long-lived soft 8B~ emit- 
ting radioisotopes formed in fast neutron induced reactions, 
19:20148 (RA;XA) 
Three-Body Problem 
The neutron-deuteron problem in close coupling formalism with 
Sturmian functions, 19:20067 (R;DE;In German) 


Total Cross Sections 

Activation cross section measurement for the 17°Hf(n,2n)'78™2Hf 
reaction, 19:20151 (RA;XA) 

Activation cross sections for the generation of long-lived ra- 
dionuclides of importance in fusion reactor technology: Texts 
of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993, 
19:20143 (R;XA) 

Calculated cross sections for production and destruction of 
some long-lived nuclides of importance in fusion energy appli- 
cations, 19:20118 (RA;XA) 

Evaluation of some activation cross-sections for formation of 
long-lived activities important for fusion technology, 19:20153 
(RA;XA) 

intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:20119 (RA;XA) 

Investigations on the systematics in (n,a) cross sections at 14.6 
MeV, 19:20155 (RA;XA) 

Measurements of 14 MeV neutron cross-sections for the produc- 
tion of isomeric states in Hafnium isotopes, 19:20147 (RA;XA) 

Measurements of some activation cross-sections for generation 
of long-lived nuclides, 19:20152 (RA;XA) 

Measurements on the cross sections for ®Mo(n,p) and 
*5Mo(n,np)**Nb, ‘®Dy(n,p)'®Tb, 182W(n,na)'78™2HF and 
187 Re(n,2n)'®®™Re reactions at 14 MeV region, 19:20146 
(RA;XA) 
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Neutron reactions with nuclei in isomeric states, 19:20154 
(RA;XA) 

Recent radiochemical studies of some long-lived soft 6— emit- 
ting radioisotopes formed in fast neutron induced reactions, 
19:20148 (RA;XA) 

Self-consistent description of isomer yields in neutron reactions, 
19:20103 (RA;XA) 

Tungsten 182 Target 

Measurement of the cross sections for the reactions '°”Ba(n,p) 
137s, 182Win,n'c) 17°™2HE and ™Sir(n,2n) 192™2Ir at 14 MeV, 
19:20149 (RA;XA) 

NEUTRON SOURCE FACILITIES 

Analysis of the neutron generation from a D-Li neutron source, 
19:20221 (R;US) 

Validation of multigroup neutron cross sections for the 
Advanced Neutron Source against the FOEHN critical experi- 
mental measurements, 19:18290 (R;US) 

NEUTRON SOURCES 

See also NEUTRON GENERATORS 

Conceptual design for one megawatt spallation neutron source 
at Argonne, 19:19342 (R;US) 

Conceptual design for one megawatt spallation neutron source 
at Argonne, 19:19317 (R;US) 

Expanding the frontiers of neutron scattering, 19:20245 (RA;JP) 

Time-of-flight diffraction at pulsed neutron sources: An introduc- 
tion to the symposium, 19:18289 (R;US) 

NEUTRON SPECTRA 

Results from the Argonne, Los Alamos, JAERI collaboration, 

19:20145 (RA;XA) 
NEUTRON STARS 

Absolute limit on rotation of gravitationally bound stars, 

19:19941 (R;US) 
NEUTRON TRANSPORT 

DORT certification package, 19:20228 (R;US) 

MCNP certification package, 19:20227 (R;US) 

Some neutronics and thermal-hydraulics codes for reactor anal- 
ysis using personal computers, 19:18579 (RA;US) 

User's manual for SNL-SAND-II code, 19:20225 (R;US) 

NEUTRON TRANSPORT THEORY 

See also MULTIGROUP THEORY 

CALTRANS: A parallel, deterministic, 3D neutronics code, 
19:20226 (R;US) 

NEUTRON-DEFICIENT ISOTOPES 

Lifetimes of cluster radioactivity of neutron deficient trans-tin iso- 

topes, 19:20112 (IA;RU) 
NEUTRON-RICH ISOTOPES 
Spectroscopy of neutron-rich nuclei by use of radioactive beam, 
19:20194 (IA;RU) 
NEUTRONS 
See also FISSION NEUTRONS 
PILE NEUTRONS 

Expression of cytoskeletal and matrix genes following exposure 
to ionizing radiation: Dose-rate effects and protein synthesis 
requirements, 19:19815 (R;US) 

Fundamental research with neutron interferometry, 19:20250 
(RA;JP) 

Measurement of the magnetic neutron form factor at a four- 
momentum transfer of Q? = 0.255 (GeV/c)*, 19:20016 
(R;DE;in German) 

Neutrons as a probe: An overview, 19:20241 (RA;JP) 

NEVADA 

The influence of annual species composition and density on 
perennial seedling density in four plant communities in the 
Northern Mojave Desert, 19:19591 (R;US) 

NEVADA TEST SITE 

Area 5 Site Characterization Project: Report of hydraulic prop- 
erty analysis through August 1993, 19:18032 (R;US) 

Environmental assessment for the Groundwater Characteriza- 
tion Project, Nevada Test Site, Nye County, Nevada: Revision 
1, 19:18835 (R;US) 

Quality assurance plan for the Basic Environmental Compliance 
and Monitoring Program (BECAMP): Revision 1, 19:18228 
(R;US) 





Tritium activities in selected wells on the Nevada Test Site, 
19:19586 (R;US) 
NEW ENGLAND 
See USA 
NEW MEXICO 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Shiprock, New Mexico: Revi- 
sion 1, 19:18203 (R;US) 

NICKEL 

Microbiological recovery of metals from spent coal liquefaction 
catalysts: Quarterly status report, January-March 1993, 
19:17850 (R;US) 

Perfluorodiethoxymethane on nickel and nickel oxide surfaces, 
19:19041 (R:US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, December 31, 1993, 
19:17831 (R;US) 

NICKEL 58 REACTIONS 

Mechanism of light particle production in fusion reactions, 
19:20122 (IA;RU) 

Subthreshold antiproton and K~ production in heavy ion colli- 
sions, 19:20142 (R;DE) 

NICKEL 58 TARGET 

Mechanism of light particle production in fusion reactions, 
19:20122 (IA;RU) 

Updated neutron spectrum characterization of SNL baseline re- 
actor environments: Volume 1, Characterization, 19:19900 
(R;US) 

NICKEL 59 TARGET 

Subthreshold antiproton and K~ production in heavy ion colli- 

sions, 19:20142 (R;DE) 
NICKEL COMPOUNDS 

See also NICKEL OXIDES 

Depth-resolved determination of heavy metal components in 
welding fume, 19:19124 (R;DE;In German) 

NICKEL OXIDES 

Characterization and processing of sintered products from 
Nano-crystalline powders generated by the RTDS method, 
19:19076 (R;US) 

Neutron scattering study of heisenberg-like spin glass 
NixMn,_,TiO3, 19:20260 (RA;JP) 

Radiation influencing of catalytic activity and reactivity of two- 
component mixed oxides, 19:19162 (RA;CZ) 

NICOTIANA 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1993—March 31, 1994, 19:18309 (R;US) 

NIEDERAICHBACH REACTOR 

Application of the KTA nuclear safety rules in activities for de- 
commissioning and dismantling nuclear power plant, shown 
with the example of the Niederaichbach reactor station, 
19:18523 (RA;DE;In German) 

NIOBIUM 

Effect of niobium interlayer on high-temperature sliding friction 

and wear of silver films on alumina, 19:19057 (R;US) 
NIOBIUM ALLOYS 

Y-12 development organization technical progress report period 
ending December 1, 1993: Part 3, Metal processing, 
19:17964 (R;US) 

NIOBIUM COMPOUNDS 
Characterization of lithium niobate electro-optic modulators at 
cryogenic temperatures, 19:19311 (R;US) 
NIPER 
See US NIPER 
NITRIC OXIDE 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 8, July-September 1993, 19:18457 (R;US) 

NO decomposition in non-reducing atmospheres: Technical 
progress report, December 1993—February 1994, 19:19143 
(R;US) 

NO decomposition in non-reducing atmospheres: Technical 
progress report, September 1993—December 1993, 19:19142 
(R;US) 


NITROGEN OXIDES 
Air Poliution Control 


Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 January 1994-31 
March 1994, 19:17854 (R;US) 

NITRO COMPOUNDS 

See also NITROMETHANE 

The thermochemistry and reaction mechanisms in the decom- 
position of energetic materials, 19:19507 (R;US) 

X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 

NITROGEN 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 1 October 1993-31 December 
1993, 19:17835 (R;US) 

Detailed kinetic modeling of gas-phase reactions at combustion 
and gasification, 19:19169 (RA;Fl) 

Equilibrium and volumetric data and model development for coal 
fluids: [Quarterly] report, April 15, 1993-July 15, 1993, 
19:19136 (R;US) 

Production Test IP-358-AC: Replacement of carbon dioxide with 
nitrogen as a constituent of the K reactor atmosphere, 
19:18682 (R;US) 

The effects of proton-beam quality on the production of gamma 
rays for nuclear resonance absorption in nitrogen, 19:19325 
(R;US) 

Tritiated ammonia formation, 19:19158 (R;US) 

NITROGEN 14 REACTIONS 

Breakup features in the 2”Al('4N,x) reaction at 116 MeV bom- 

barding energy, 19:20195 (iA;RU) 
NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
Absorption 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 7, [October-December 1993], 19:18460 
(R;US) 

Air Pollution Control 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1- 
December 31, 1993, 19:18452 (R;US) 

Clean Coal Power at Toms Creek, 19:17764 (RA;US) 

Defining utility trace substance emissions and risks, 19:18440 
(RA;US) 

EPRI outreach program approach and accomplishments, 
19:17739 (RA;US) 

Enchancing the use of coal by gas reburning and sorben injec- 
tion, 19:18434 (RA;US) 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, October 
1—December 31, 1993, 19:18454 (R;US) 

IGR NO,/SO, control technology: Quarterly report, October 1, 
1993—December 31, 1993, 19:18459 (R;US) 

IGR NO,/SO, control technology: [Quarterly] report, July 1, 
1993-—September 30, 1993, 19:18458 (R;US) 

Measurement of chemical emissions under the influence of low- 
NO, combustion modifications: Final report, 19:18448 (R;US) 

NOx control accomplishments and ‘future challenges for coal- 
fired boilers, 19:18441 (RA;US) 

Performance results from the 35 MW SNOX demonstration at 
Ohio Edison's Niles Station, 19:18436 (RA;US) 

Preliminary performance and operating results from the integrated 
dry NO,/SOz emissions control system, 19:18437 (RA;US) 
Premixed burner studies of NO, formation and control, 

19:18446 (R;US) 

SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 

Stochastic analysis of nitrous oxide (NOx) formation and control 
in a second-generation pressurized fluidized-bed electric gen- 
eration plant, 19:17891 (R;US) 

Synergies and conflicts in multimedia pollution control related to 
utility compliance with Title IV of the Clean Air Act Amend- 
ments of 1990, 19:18432 (R;US) 
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NITROGEN OXIDES 
Air Pollution Control 


Tampa Electric Company integrated gasification combined cycle 
system, 19:17763 (RA;US) 

The Milliken Station Clean Coal Demonstration Project: There’s 
more to it than concrete and steel, 19:18439 (RA;US) 

The NOXSO combined SO2NO, removable flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 
bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R:US) 

Biodegradation 

Microbial reduction of SO, and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 

Chemical Reaction Kinetics 

In-cylinder NO, reduction measures for medium speed diesel 

engines, 19:19000 (RA;Fl) 
Chemical Reactions 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1— 
December 31, 1993, 19:18452 (R;US) 

Dissociation 

IGR NO,/SO, control technology: [Quarterly] report, July 1, 

1993—September 30, 1993, 19:18458 (R;US) 
Emission 

Stochastic analysis of nitrous oxide (NO,) formation and control 
in a second-generation pressurized fluidized-bed electric gen- 
eration plant, 19:17891 (R;US) 

Physical Radiation Effects 

Radiation effects in oxynitrides grown in N2O, 19:19305 (R;US) 
Reduction 

Efficiency and economy of the SNCR process, 19:18430 (RA;Fl) 
Selective Catalytic Reduction 

Development of the integrated environmental control model: 
Cost models of selective catalytic reduction (SCR) NO, con- 
trol systems: Quarterly progress report, October-December 
1998, 19:18461 (R;US) 

NITROGENASE 
Crystallographic studies of nitrogenase and hydrogenase: 
Progress report, June 1, 1992—April 1, 1994, 19:19681 (R;US) 
NITROGENASES 
See NITROGENASE 
NITROMETHANE 
The thermochemistry and reaction mechanisms in the decom- 
position of energetic materials, 19:19507 (R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION 

An improved assessment approach for noise impacts from sta- 
tionary point and traffic sources on humans and wildlife, 
19:19908 (R;US) 

NONAXIAL NUCLEI! 
See DEFORMED NUCLEI 
NONLINEAR PROBLEMS 

Complex temporal and spatial patterns in nonequilibrium pro- 
cesses: Final report, December 1, 1987—-November 30, 1992, 
19:20533 (R;US) 

Inverse operator theory method mathematics-mechanization for 
the solutions of nonlinear equations and some typical applica- 
tions in nonlinear physics, 19:20511 (R;CN) 

NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORTH DAKOTA 
Use of “rock-typing” to characterize carbonate reservoir hetero- 
geneity: Final report, 19:17906 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN RHODESIA 
See ZAMBIA 
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NORWAY 

Investigation of a sandy soil from southern Norway considering 
weathering and acidification processes, 19:19607 (R;NO;iIn 
Norwegian, English) 

NOS. 4, 5, AND 6 FUEL OILS 

See RESIDUAL FUELS 

NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVA FACILITY 

High density implosion experiments at Nova, 19:20472 (R;US) 

inertial confinement fusion: ICF quarterly report, October 1993— 
December 1993, Volume 4, Number 1, 19:20474 (R;US) 

NOVO VORONEZH-3 REACTOR 

See WWER-3 REACTOR 

NOXSO PROCESS 

Preliminary performance and operating results from the integrated 
dry NO,/SO, emissions control system, 19:18437 (RA;US) 

The NOXSO combined SO2NO, removable flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 

NPR REACTOR 

See N-REACTOR 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTESTATION 

See PUBLIC RELATIONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Processing and testing ENDF/B-VI with NJOY and TRANSX, 
19:18582 (R;US) 

Travel to France to participate in the JEF Working Group Meet- 
ings and the JEF Scientific Coordination Group Meeting: 
Foreign trip report, November 29-December 17, 1993, 
19:20456 (R;US) 

NUCLEAR DECAY 

See also SPONTANEOUS FISSION 

The general radioactive decay law, 19:20107 (IA;RU) 
NUCLEAR ENERGY 

Deutsche Presse Agentur (dpa), Hamburg, 19:20594 (IA;DE) 

Semiannual meeting of the Committee for Technical and Eco- 
nomic Studies on Nuclear Energy Development and the Fuel 
Cycle: Foreign trip report, January 9-14, 1994, 19:18879 
(R;US) 

NUCLEAR ENERGY AGENCY 

See NEA 

NUCLEAR ENGINEERING 

China nuclear science and technology report: Abstracts, 1992, 
19:20586 (R;CN;In Chinese) 

Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned, 19:18870 
(R;DE;In German) 

Significance of FIZ Technik Databases in nuclear safety and en- 
vironmental protection, 19:20596 (IA;DE) 

NUCLEAR EXPLOSION DETECTION 

Arms control and nonproliferation technologies: The non- 

proliferation experiment: First quarter 1994, 19:19018 (R;US) 
NUCLEAR EXPLOSIONS 

A comparison of artificial neural networks and statistical analy- 
ses, 19:20569 (R;US) 

Continental seismic events observed by the MPL vertical DIFAR 
array, 19:19516 (R;US) 

NPE: Close-in stress and motion measurements, 19:19021 
(R;US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 

Accelerated Decontamination and Decommissioning at the Han- 

ford Site, 19:18155 (R;US) 





Criticality safety aspects of decontamination and decommission- 
ing at defense nuclear facilities, 19:18243 (R;US) 

Deactivation completed at historic Hanford Fuels Laboratory, 
19:17963 (R;US) 

Establishing a predictive maintenance (PdM) program at the 
Hanford Site, 19:18255 (R;US) 

High efficiency filter systems — General observations, 1992— 
1993: Status report, 19:18187 (R;US) 

Startup status of the Replacement Tritium Facility at the Savan- 
nah River Site, 19:20475 (R;US) 

Travel to Moscow to attend the First Technical Working Group 
meeting for the Russian National Assistance Program: For- 
eign trip report, February 12-19, 1994, 19:18269 (R;US) 

Using news databases for an inhouse press cutting service, 
19:20595 (IA;DE) 


NUCLEAR FRAGMENTATION 


Dynamics of fluctuations and multifragmentation, 19:20210 
(IA;RU) 
Hot nuclei and fragmentation, 19:20068 (R;FR) 


NUCLEAR FUEL ELEMENTS 


See FUEL ELEMENTS 


NUCLEAR FUELS 


See also SPENT FUELS 

A review of selected aspects of the effect of water vapor on fis- 
sion gas release from uranium oxycarbide, 19:18521 (R;US) 

Hanford Laboratories Operation monthly activities report, Febru- 
ary 1957, 19:17948 (R;US) 

IPD production projections: Revision, 19:18741 (R;US) 

Report of invention: Increasing amounts of Pu-241 isotope, 
19:18729 (R;US) 

The plutonium nitride problem, 19:18713 (R;US) 

Uranium resources: Issues and facts, 19:18540 (R;US) 


NUCLEAR INDUSTRY 


Atominform’s activities as the information and analytical center 
of nuclear industry and power of Russia, 19:18779 (IA;DE) 
Proceedings of the 30. Annual Conference of the Canadian Nu- 

clear Association, 19:18526 (I;CA;In English, French) 


NUCLEAR MAGNETIC RESONANCE 


NMR imaging of components and materials for DOE application, 
19:19287 (R;US) 


NUCLEAR MATERIALS MANAGEMENT 


Arms control and nonproliferation technologies: Second quarter 
1993, 19:18268 (R;US) 

CP — nuclear materials transfer measurement statistics, 
19:18270 (R;US) 

Guidance on meeting DOE order requirements for traceable 
nondestructive assay measurements, 19:18267 (R;US) 

SARP-II: Safeguards Accounting and Reports Program, Re- 
vised, 19:18265 (R;US) 

Summary of safeguards interactions between Los Alamos and 
Chinese scientists, 19:18273 (R;US) 


NUCLEAR MATTER 


From nuclear matter to finite nuclei. Pt. 1: Parametrization of the 
Dirac-Brueckner G-matrix, 19:20094 (R;NL) 

From nuclear matter to finite nuclei. Pt. 2: Relativistic theories 
for finite nuclei, 19:20095 (R;NL) 

Is there A-matter at 1 GeV/nucleon?, 19:20139 (R;DE) 

Nuclear physics: Macroscopic aspects, 19:20099 (R;US) 

Quenched QCD at finite density, 19:19988 (R;US) 

The Mesozoic Era of relativistic heavy ion physics and beyond, 
19:20220 (R;US) 

Towards relativistic self-consistent nucleon spectral function in 
the nuclear medium, 19:20093 (R;NL) 


NUCLEAR MEDICINE 


Bayesian approach to the evaluation of dosimetric data for the 
diagnosis and therapy of thyroid gland disorder. Theoretical, 
19:19740 (IA;CZ;in Czech) 

Bayesian approach to the evaluation of dosimetric data for the 
diagnosis and therapy of thyroid gland disorder. Experimen- 
tal, 19:19741 (IA;CZ;In Czech) 

Current state and problems of in vitro methods of nuclear 
medicine in the Czech Republic, 19:19751 (IA;CZ;lIn Czech) 

Medical uses of radioisotopes, 19:19723 (IA;CA) 


NUCLEAR POWER PLANTS 
Meetings 


Nuclear medicine program progress report for quarter ending 
March 31, 1994, 19:19782 (R;US) 

Nuclear medicine: Czech special bulletin, 19:19724 (I;CZ;In 
Czech) 

Results of testing the Curiementor 2 activity meter at a nuclear 
medicine laboratory, 19:19460 (IA;CZ;in Czech) 

Travel to Switzerland to participate in the Annual Congress of 
the European Association of Nuclear Medicine: Foreign trip 
report, September 9—October 30, 1993, 19:19781 (R;US) 

NUCLEAR MODELS 

See also SHELL MODELS 

improvements to the nuclear model code GNASH for cross sec- 
tion calculations at higher energies, 19:20098 (R;US) 

NUCLEAR PHYSICS 

AGS experiments — 1991, 1992, 1993: Tenth edition, 19:20064 
(R;US) 

Proton resonance spectroscopy: Progress report, 1 December, 
1992-28 February, 1994, 19:20065 (R;US) 

NUCLEAR POWER 

The Philippine nuclear power project, its past, present and fu- 

ture, 19:18878 (1;PH) 
NUCLEAR POWER PLANTS 
Aging 

Aging management guideline for commercial nuclear power 

plants-pumps, 19:18491 (R;US) 
Automation 
Licensing practices for programmable automation systems, 
19:18572 (R;Fl;in Finnish) 
Containment 
Concrete containment aging study, 19:18585 (R;US) 
Containment Systems 

Travel to Germany and Italy for a discussion on the Inspection 
of Steel Containments and Liners Program: Foreign trip re- 
port, March 8-15, 1994, 19:18801 (R;US) 

Control Rooms 

Review of advanced control rooms: Methodological considera- 

tions for the use of HFE guidelines, 19:18584 (R;US) 
Design 

PSA software and utilization experience in reactor plant design, 

19:18475 (RA;XA) 
Diesel Engines 

Operational experience and maintenance programs of 
Transamerica Delaval, Inc., diesel generators, 19:18588 
(R;US) 

Emergency Plans 

Operational experience and maintenance programs of 
Transamerica Delaval, Inc., diesel generators, 19:18588 
(R;US) 

Engineered Safety Systems 

An evaluation of the B&W Owners Group BAW-10182 topical 
report: Justification for increasing the engineered safety fea- 
tures actuation system on-line test intervals: Technical 
evaluation report, 19:18776 (R;US) 

In-Service Inspection 

Evaluation of computer-based ultrasonic inservice inspection 
systems, 19:18590 (R;US) 

information Systems 

Atominform’s activities as the information and analytical center 
of nuclear industry and power of Russia, 19:18779 (IA;DE) 

Developments on the IAEA power reactor informantion systems, 
19:20599 (1A;DE) 

Inspection 
IPE data base structure and insights, 19:18563 (R;US) 
Maintenance 

Operational experience and maintenance programs of 
Transamerica Delaval, Inc., diesel generators, 19:18588 
(R;US) 

Meetings 

Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical 
committe meeting held in Budapest, 7-11 September 1992, 
19:18795 (R;XA) 

Proceedings of the Digital Systems Reliability and Nuclear 
Safety Workshop, 19:18799 (R;US) 
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NUCLEAR POWER PLANTS 
Occupational Safety 


Occupational Safety 

The tasks of the employer's liability insurance association and 
their commitment in nuclear installations, 19:18468 (RA;DE;In 
German) 

Personnel 
An international comparison of commercial nuclear power plant 
staffing regulations and practice, 1980-1990, 19:18577 (R;US) 
Philippines 
Nuclear power for the Philippines, 19:18514 (1;PH) 
Pipes 
Short cracks in piping and piping wells: Volume 3, No. 2: Semi- 
annual report, October 1992—March 1993, 19:18589 (R;US) 
Radiation Monitoring 

Quality assurance of radiation monitoring performed by the 
Swedish nuclear industry. Discharges of liquid wastes 1991, 
19:18635 (R;SE;in Swedish) 

Radioactive Effluents 

Quality assurance of radiation monitoring performed by the 
Swedish nuclear industry. Discharges of liquid wastes 1991, 
19:18635 (R;SE;in Swedish) 

Reactor Components 

Licensee contractor and vendor inspection status report: Vol- 
ume 18, No. 1, Quarterly report, January-March 1994, 
19:18565 (R;US) 

Reactor Control Systems 

WTEC panel report on European nuclear instrumentation and 

controls: Final report, 19:18624 (R;US) 
Reactor instrumentation 

WTEC panel report on European nuclear instrumentation and 

controls: Final report, 19:18624 (R;US) 
Reactor Operators 

implications of an HRA framework for quantifying human acts of 
commission and dependency: Development of a methodol- 
ogy for conducting an integrated HRA/PRA, 19:18770 (R;US) 

Reactor Protection Systems 

Evaluating software for safety systems in nuclear power plants, 

19:18808 (R;US) 
Reactor Safety 

Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical 
committe meeting held in Budapest, 7-11 September 1992, 
19:18795 (R;XA) 

Proceedings of the Digital Systems Reliability and Nuclear 
Safety Workshop, 19:18799 (R;US) 

TECDO - status and recent developments, 19:18778 (IA;DE) 

Regulatory Guides 

KTA nuclear safety rules, or the love for service according to the 

rules, 19:18562 (RA;DE;in German) 
Reliability 

Participation in meetings of the (IAEA) International Working 
Group (IWG) on Life Management of Nuclear Power Plants 
(LMNPP): Foreign trip report, February 5-12, 1994, 19:18592 
(R;US) 

Safety 

Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical 
committe meeting held in Budapest, 7-11 September 1992, 
19:18795 (R;XA) 

Living PSA-risk monitor: Current developments, 19:18470 
(RA;XA) 

PSA software and utilization experience in reactor plant design, 
19:18475 (RA;XA) 

Probabilistic analysis of the interaction between allowed outage 
time and surveillance test interval requirements, 19:18476 
(RA;XA) 

Status and future prospects of regulatory issues of PSA applica- 
tion in the Ukraine, 19:18473 (RA;XA) 

The state and problems of PSA for WWER plants, 19:18469 
(RA;XA) 

Safety Analysis 
Operational experience and maintenance programs of 


Transamerica Delaval, Inc., diesel generators, 19:18588 
(R;US) 
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Safety Standards 

The body of nuclear safety rules in Germany. Tasks, problems, 
perspectives from the point of view of a manufacturer, 
19:18560 (RA;DE;in German) 

Service Lite 

Participation in meetings of the (IAEA) International Working 
Group (IWG) on Life Management of Nuclear Power Plants 
(LMNPP): Foreign trip report, February 5-12, 1994, 19:18592 
(R;US) 

Surveys 
Concrete containment aging study, 19:18585 (R;US) 
Thermal Effluents 

impact of a 1,000-foot thermal mixing zone on the steam electric 

power industry, 19:18433 (R;US) 
Welded Joints 
Short cracks in piping and piping wells: Volume 3, No. 2: Semi- 
annual report, October 1992—March 1993, 19:18589 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION ANALYSIS 

Analytical sensitivities for neutron capture gamma-ray analysis, 
19:19121 (RA;CZ) 

Uses of reactor neutrons for studying the microcomposition of 
materials, 19:20251 (RA;JP) 

NUCLEAR REACTION KINETICS 
Fluctuations in the multiparticle dynamics, 19:20116 (R;FR) 
NUCLEAR REACTIONS 
See also FISSION 
HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
NUCLEAR FRAGMENTATION 

Effect of the resonant structure of “He on some of its charge- 
conjugate reactions, 19:20215 (R;US) 

Light particle evidence of the dynamics of nucleus-nucleus colli- 
sions, 19:20211 (IA;RU) 

Quantum dissipative phenomena in nucleus-nucleus interaction, 
19:20090 (IA;RU) 

Summaries of reports of working seminar "Fusion reactions in 
condensed matter” and All-union conference "Cold fusion’, 
19:20413 (I;RU;in Russian) 

NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SHIPS 

Marine nuclear propulsion: Present and emerging opportunities 

for the Canadian nuclear industry, 19:18576 (IA;CA) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Relativistic interactions and realistic applications, 19:20097 
(R;US) 

The Japan/US Actinides Program: Foreign trip report, February 
24—March 11, 1994, 19:20101 (R;US) 

The neutron-deuteron problem in close coupling formalism with 
Sturmian functions, 19:20067 (R;DE;In German) 

NUCLEAR THEORY 
Theory of photon and electron induced reactions: Progress re- 
port, July 1, 1993-June 30, 1994, 19:20115 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Comprehensive evaluation of future site alternatives, 19:17991 
(R;US) 

Detonator cable initiation system safety investigation: Conse- 
quences of energizing the detonator and actuator cables, 
19:19513 (R;US) 

Nuclear explosives testing readiness evaluation, 19:19512 
(R;US) 

Pantex Plant Cell 12-44-1 tritium release: Re-assessment of en- 
vironmental doses for 1990 to 1992, 19:19896 (R;US) 

Software Use Control, 19:19511 (R;US) 





The history of NATO TNF policy: The role of studies, analysis 
and exercises conference proceedings: Volume 1, Introduc- 
tion and summary, 19:19510 (R;US) 

NUCLEAR WEAPONS PROLIFERATION 

See PROLIFERATION 

NUCLEI 

See also DEFORMED NUCLE! 

HEAVY NUCLEI 
HOT NUCLEI 
HYPERNUCLE! 
INTERMEDIATE MASS NUCLEI! 
ISOMERIC NUCLEI 
LIGHT NUCLEI 
MAGIC NUCLEI 
MIRROR NUCLEI 

Dissipation in nuclear fission, 19:20168 (IA;RU) 

Influence of angular momentum and structure effects on the fis- 
sion process, 19:20174 (IA;RU) 

Recent experimental investigations on low energy ternary fis- 
sion, 19:20167 (IA;RU) 

The fragments kinetic-energy distribution and scission condi- 
tions in fission of highly excited nuclei, 19:20176 (IA;RU) 

Towards the new model of nuclear fusion, 19:20196 (IA;RU) 

NUCLEIC ACIDS 

See also DNA 

Human Retroviruses and AIDS: A compilation and analysis of 
nucleic acid and amino acid sequences: Fl; IlI-V, 19:19787 
(R;US) 

NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 

Proton-proton and neutron-proton bremsstrahlung in the poten- 
tial model, 19:20047 (R;DE;in German) 

The spin observables of electron-nucleon scattering from the 
formalism of nucleon-nucleon scattering, 19:20052 (R;US) 

NUCLEONS 
See also NEUTRONS 
PROTONS 

Neutrino-nucleon scattering, 19:20051 (R;US) 

Polarized structure functions of the nucleon in the resonance re- 
gion, 19:20061 (R;US) 

NUCLEOSYNTHESIS 

Summaries of reports of working seminar "Fusion reactions in 
condensed matter” and All-union conference "Cold fusion’, 
19:20413 (I;RU;In Russian) 

NUCLEOTIDE DEHYDROGENASES 

Chromosomal localization and structure of the human type Il 
IMP dehydrogenase gene, 19:19689 (R;US) 

Increased IMP dehydrogenase gene expression in solid tumor 
tissues and tumor cell lines, 19:19673 (R;US) 

NUTRIENTS 
Nutrient status response of Pinus ponderosa seelings exposed 


to long-term elevated atmospheric CO, concentrations, 
19:19797 (RA;US) 


O 


© CODES 
OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20541 (CM;US) 
OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20542 (CM;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 


Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
2: Data, 19:19588 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
1: Results of Field Sampling Program, 19:19587 (R;US) 


ON-LINE COMPUTERS 


Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
3: Project Plan, 19:19589 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
2: Data, 19:19588 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
3: Project Plan, 19:19589 (R;US) 

Program management plan for development, demonstration, 
testing, and evaluation efforts associated with Oak Ridge 
Reservation’s Land Disposal Restrictions Federal Facility 
Compliance Agreement, 19:18100 (R;US) 

Waste Generation Forecast for DOE-ORO’s Environmental 
Restoration OR-1 Project: FY 1994—FY 2001: Environmental 
Restoration Program, September 1993 Revision, 19:18226 
(R;US) 

OCCUPATIONAL SAFETY 

Mortality among female workers at a thorium-processing plant, 

19:18197 (R;US) 
OCCUPATIONS 

Proceedings of the LLNL Technical Women’s Symposium, 

19:18857 (R;US) 
OCEANOGRAPHY 

Trip report for oceanography forum in Japan and abstracts from 
workshop on global change held in Oakland, California: For- 
eign trip report, September 27-30, 1993, 19:19531 (R;US) 

OFFICE BUILDINGS 

An experimental building with new technical systems, 19:18944 
(RA;Fl) 

Lighting objectives and demands of future buildings, 19:18929 
(R;Fl) 

The energy efficient office of the future, 19:18950 (RA;FI) 

OFFSHORE PLATFORMS 

Reliability-based optimal design of experiment plans for offshore 

structures, 19:19292 (R;DK) 
OIL FIELDS 

National Institute for Petroleum and Energy Research annual re- 
port for October 1, 1991—September 30, 1992, 19:17919 
(R;US) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS 

Proceedings of the fuels technology contractors review meeting, 
19:17940 (R;US) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

Proceedings of the fuels technology contractors review meeting, 

19:17940 (R;US) 
OIL WELLS 

A novel approach to modeling unstable EOR displacements: Fi- 
nal report, 19:17908 (R;US) 

Productivity and injectivity of horizontal wells: Quarterly report, 
July 1, 1993—September 30, 1993, 19:17915 (R;US) 

Profile modification/polymer flooding workshop, 
(RA;US) 

Surfactant/alkali flooding workshop, 19:17920 (RA;US) 

System to inject steam and produce oil from the same wellbore 
through downhole valves switching: Fifth quarterly report, 
19:17917 (R;US) 

Thermal processes for heavy oil recovery, 19:17926 (R;US) 

OILS 
Supplement information to PUREX Plant red oil evaluation, 
19:18146 (R;US) 
OLEFINS 
See ALKENES 
OMEGA FACILITY 
Foam sheil project: Progress report, 19:20469 (R;US) 
ON-LINE COMPUTERS 
See COMPUTERS 


19:17921 
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ON-SITE POWER GENERATION 
Commercialization 


ON-SITE POWER GENERATION 
Commercialization 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;in Japanese) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Establishment of testing methods for protective functions and 
others relating to demonstration of new distributed power gen- 
eration technology commercialization, 19:18814 (R;JP;In 
Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;in Japanese) 

Electric Power 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;In Japanese) 

Equipment Protection Devices 

Establishment of testing methods for protective functions and 
others relating to demonstration of new distributed power gen- 
eration technology commercialization, 19:18814 (R;JP;In 
Japanese) 

Fuel Celis 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;In Japanese) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;ln Japanese) 

interconnected Power Systems 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;In Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;in Japanese) 

Photovoltaic Power Plants 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;in Japanese) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;in Japanese) 

Power Distribution Systems 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;In Japanese) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;in Japanese) 

Power Range 10-100 Kw 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;ln Japanese) 

Power Range 100-1000 Kw 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

Verification 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 
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Wind Power Plants 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

ONCOGENES 

Cellular oncogene expression following exposure of mice to +- 
rays, 19:19810 (R;US) 

Modulation of expression of genes encoding nuclear proteins 
following exposure to JANUS neutrons or +-rays, 19:19814 
(R;US) 

OPERATION (REACTOR) 

See REACTOR OPERATION 
OPERATORS (MATHEMATICAL) 

See MATHEMATICAL OPERATORS 
OPIX PROCESS 

See RADIOACTIVE WASTE PROCESSING 
OPTICAL EQUIPMENT 

High-sensitivity receiver for increasing multiplicity of measure- 
ment axes of Zygo’s Heterodyne interferometer, 19:19493 
(R;US) 

OPTICAL FIBERS 
Guiding hard x rays with glass polycapillary fiber, 19:19932 (R;US) 
OPTICAL RADAR 

Implementation of Raman lidar for profiling of atmospheric water 

vapor and aerosols at the SGP CART site, 19:19566 (R;US) 
OPTICAL SYSTEMS 
Issues in the design and optimization of adaptive optics and 
laser guide stars for the Keck Telescopes, 19:19492 (R;US) 
ORDNANCE 
Explosive laser light initiation of propellants, 19:19503 (PA;US) 
OREGON 

An experimental and numerical study of boundary layer struc- 
ture over areas of inhomogeneous sensible heat fluxes, 
19:19559 (R;US) 

Comment and response document for the long-term surveil- 
lance plan for the Collins Ranch Disposal Site Lakeview, 
Oregon, 19:18008 (R;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 
NEOPRENE 

Passive remediation of chlorinated volatile organic compounds 
using barometric pumping, 19:18262 (R;US) 

Photocatalytic enhancement of pulp effluent bioreactors, 
19:18983 (RA;US) 

Travel to Austria for symposium on chlorinated dioxins and re- 
lated compounds: Foreign trip report, September 18-25, 
1993, 19:19518 (R;US) 

ORGANIC COMPOUNDS 

See also ALDEHYDES 
AMINES 
AROMATICS 
HYDROCARBONS 
NUCLEIC ACIDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 

1993 Tier Two emergency and hazardous chemical inventory: 
Emergency Planning and Community Right-To-Know Act Sec- 
tion 312, 19:18846 (R;US) 

A novel high-capacity technology for removing volatile organic 
contaminants from water, 19:18981 (RA;US) 

Action plan for response to abnormal conditions in Hanford high 
level radioactive liquid waste storage tanks containing 
flammable gases: Revision 1, 19:18137 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
2: Data, 19:19588 (R;US) 

Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
1: Results of Field Sampling Program, 19:19587 (R;US) 





Final report on the Background Soil Characterization Project at 
the Oak Ridge Reservation, Oak Ridge, Tennessee: Volume 
3: Project Plan, 19:19589 (R;US) 

Final report: In situ radio frequency heating demonstration, 
19:18175 (R;US) 

Micellar-enhanced absorption for controlling dilute emissions of 
volatile organic compounds and chlorinated solvents, 
19:18999 (RA;US) 

Molecular beam surface analysis: 
19:19592 (R;US) 

Monitoring radio-frequency heating of contaminated soils using 
electrical resistance tomography, 19:18245 (R;US) 

Safety analysis of exothermic reaction hazards associated with 
the organic liquid layer in tank 241-C-103, 19:18163 (R;US) 
Summary report of the drilling technologies tested at the 
Integrated Demonstration Project for cleanup of organic con- 
taminants in soils and groundwater at non-arid sites, 

19:19644 (R;US) 

The use of micellar solutions for novel separation techniques, 
19:19118 (R;US) 

Toxic Chemical Release Inventory reporting “Qs & As”: Environ- 
mental Guidance, 19:18844 (R;US) 

VOC transport in vented drums containing simulated waste 
sludge, 19:19595 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

See also CHLOROFLUOROCARBONS 

Perfluorodiethoxymethane on nickel and nickel oxide surfaces, 
19:19041 (R;US) 

ORGANIC MATTER 

See also PEAT 

Organic carbon in Hanford single-shell tank waste, 19:18242 
(R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 

Synthesis, characterization and 


1993 Summary report, 


applications of 


tetraalkylalkylene-diphosphonates, 19:19112 (R;DZ;in French) 
The rapid determination of 2'°Po in uranium ores by TRPO 


extraction-a inner-scintillation method, 19:19114 (R;CN;In 
Chinese) 
ORGANIC POLYMERS 
See also COPOLYMERS 
NEOPRENE 
POLYISOPRENE 
POLYVINYLS 
RESINS 
THERMOPLASTICS 
Syntheses and studies of acetylenic polymers, 19:19100 (R;US) 
ORGANIC SILICON COMPOUNDS 
Cross-condensation reactions in an organically modified silica 
sol-gel, 19:19077 (R;US) 
Spinnability of silica sols: The role of alkoxy group exchange, 
19:19078 (R;US) 
Syntheses and studies of acetylenic polymers, 19:19100 (R;US) 
ORGANIC SOLVENTS 
Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1993-September 
1993 (Bench-scale experiments insupport of coal liquefaction 
from a numbedr of laboatories are combined in this report.), 
19:17790 (R;US) 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, October-December 1993, 19:17801 (R;US) 
Progress in donor assisted coal liquefaction: Hydroaromatic 
compound formation, 19:17825 (R;US) 
ORGANIC SULFUR COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Final technical report, September 1, 1992—December 
31, 1993, 19:17812 (R;US) 
ORGANOMETALLIC COMPOUNDS 
The transformation of organic amines by transition metal cluster 
compounds: Progress report, 1992-1993, 19:19127 (R;US) 
ORNL 
Groundwater level monitoring sampling and analysis plan for en- 
vironmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:18092 (R;US) 


OXIDES 


Oak Ridge National Laboratory Technology Logic Diagram: Ex- 
ecutive Summary, 19:18094 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: In- 
dexes, 19:18095 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part C, Waste Management, 
19:18097 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part A, Decontamination and 
Decommissioning, 19:18096 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part C, Waste Management, 
19:18097 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part A, Decontamination 
and Decommissioning, 19:18098 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 2, Technology Logic Diagram: Part C, Waste Man- 
agement, 19:18232 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part A, Decontamination 
and Decommissioning, 19:18098 (R;US) 

ORTHOGONAL TRANSFORMATIONS 
Parallel tridiagnoalization through two-step band reduction, 
19:20502 (R;US) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM ISOTOPES 
Rotational properties of osmium nuclei in the A=180 mass re- 
gion, 19:20081 (IA;RU) 
OSTEOSARCOMAS 
Primary bone neoplasms; Revision 2, 19:19791 (R;US) 
OUTAGES 
Risk-based evaluation of allowed outage times (AOTs): Consid- 
ering risk of shutdown, 19:18510 (RA;XA) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERHEAD POWER TRANSMISSION 

Draft Environmental Impact Statement: BPA/Puget Power North- 

west Washington Transmission Project, 19:18813 (R;US) 
OXIDATION 

See also COMBUSTION 

Production Test IP-550-l, Supplement A routine monitoring for 
moderator oxidation rates, 19:18704 (R;US) 

Study on development of geothermal-use materials, 19:18399 
(IA;JP;In Japanese) 

OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BORON OXIDES 
CALCIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
ERBIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
RHENIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
ZIRCONIUM OXIDES 
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OXIDES 


inductive plasma for etching, 19:20286 (IA;AU) 
The relationship between hydroxyl groups on oxide surfaces 
and the properties of supported metals: Progress report, June 
1, 1992-January 31, 1994, 19:19033 (R;US) 
OXYGEN 
The reaction of hydroperoxy-propyl radicals with molecular oxy- 
gen, 19:19157 (R;US) 
OXYGEN 15 
A simple system for remote processing and delivery of H2['°O}] 
produced from a No/Hp target, 19:19695 (R;US) 
OXYGEN 16 REACTIONS 
Projectile fragmentation and energy dissipation in peripheral 
heavy-ion collisions, 19:20209 (IA;RU) 
OXYGEN 18 REACTIONS 
Method for calculation of yields of neutron-rich heavy nuclei in 
nuclei in incomplete fusion reactions, 19:20203 (IA;RU) 
OXYGEN COMPOUNDS 
See also ALUMINATES 
CUPRATES 
OXIDES 
PHOSPHATES 
TITANATES 
WATER 
Mitigating crosslinking reactions through preconversion strate- 
gies: [Quarterly report, October-December 1993], 19:17765 
(R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OZONE 
Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 
Local and regional ozone production: Chemistry and transport: 
Final report, 19:19542 (R;DE;In German) 
OZONE LAYER 
The second report of the German Government to the German 
Bundestag about measures to protect the ozone layer, 
19:18847 (1;DE;in German) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 
1,4-DIAMINOBUTANE 
See PUTRESCINE 


Pp 


P CODES 
PICL: Portable instrumented Communication Library, 19:20540 
(CM;US) 
PVFORMS.3: 
(CM;US) 
User’s guide and documentation manual for “PC-Gel” simulator, 
19:17922 (R;US) 
P INVARIANCE 
Current status and future prospect of space and time reversal 
symmetry violation on low energy neutron reactions, 
19:20092 (R;JP;in Japanese, English) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 
Air Transport 
Packagings for severe accident protection, 19:19223 (IA;JP) 
Plutonium air transportable package development using metallic 
filaments and composite materials, 19:19224 (IA;JP) 
Automation 
Design considerations for automated packaging operations, 
19:19234 (R;US) 
Cocombustion 
Co-combustion and emissions tests of mixed plastics and used 
packaging, 19:18421 (RA;Fl) 


Photovoltaic System Performance, 19:20551 
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Filters 
Ontario Hydro radioactive filter transport packages, 19:19205 
(IA;JP) 
Fuel Assemblies 
Drop testing of the Westinghouse fresh nuclear fuel package, 
19:19225 (IA;JP) 
Impact Tests 
Drop testing of the Westinghouse fresh nuclear fuel package, 
19:19225 (IA;JP) 
Leak Testing 
Interspace leak-testing a comparison with Helium Mass Spec- 
trometry, 19:19289 (IA;JP) 
Low-Level Radioactive Wastes 
Demonstration tests for low level radioactive waste packaging 
safety, 19:19194 (IA;JP) 
Maritime Transport 
Evaluation by physical measurements of shielding analysis 
method used for TN-12/1, 19:19203 (IA;JP) 
Molybdenum 99 
Testing type-A packaging for a solution containing molybdenum- 
99, 19:19191 (IA;JP) 
Optimization 
Transportation package design using numerical optimization, 
19:19211 (IA;JP) 
Performance Testing 
Design of a small type B package for the shipment of radioac- 
tive gas, 19:19204 (IA;JP) 
Plutonium 
Plutonium air transportable package development using metallic 
filaments and composite materials, 19:19224 (IA;JP) 
Type B plutonium transport package development that uses 
metallic filaments and composite materials, 19:19222 (IA;JP) 
Radioactive Materials 
Over-the-road testing of radioactive materials packaging, 
19:19213 (IA;JP) 
Packagings for severe accident protection, 19:19223 (IA;JP) 
Transportation package design using numerical optimization, 
19:19211 (IA;JP) 
Radioactivity Transport 
Ontario Hydro radioactive filter transport packages, 19:19205 
(IA;JP) 
Packagings in the silicon era, 19:19219 (IA;JP) 
Risk Assessment 
Analysis and design of type b package tie-down systems, 
19:19214 (IA;JP) 
Satety 
Demonstration tests for low level radioactive waste packaging 
safety, 19:19194 (IA;JP) 
Seals 
Modelling leaktightness in a sealing system using elastomeric 
seal, 19:19197 (IA;JP) 
Shielding 
Evaluation by physical measurements of shielding analysis 
method used for TN-12/1, 19:19203 (IA;JP) 
Silicon 
Packagings in the silicon era, 19:19219 (IA;JP) 
Spent Fuels 
Analysis and design of type b package tie-down systems, 
19:19214 (IA;JP) 
Transuranium Elements 
Development of packaging for TRU materials, 19:19206 (IA;JP) 
Tritium 
Design of a small type B package for the shipment of radioac- 
tive gas, 19:19204 (IA;JP) 
Waste Transportation 
Modelling leaktightness in a sealing system using elastomeric 
seal, 19:19197 (IA;JP) 
PADUCAH PLANT 
Waste Generation Forecast for DOE-ORO’s Environmental 
Restoration OR-1 Project: FY 1994—FY 2001: Environmental 
Restoration Program, September 1993 Revision, 19:18226 
(R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 





PAINTS 

See also LUMINOUS PAINTS 

Mobile zone, spray booth ventilation system: Final report, 
19:18962 (R;US) 

PALLADIUM 

Comment on: Direct observation of spin-split electronic status of 
Pd at the Pd(111)/Fe(110) interface, 19:19030 (R;US) 

Streak tube photocathode development program: Phase 2, Fi- 
nal technical report, 19:19478 (R;US) 

PALLADIUM 110 

Analysis of massive nuclei fusion in the framework of existing 
models of complete fusion, 19:20204 (IA;RU) 

Calculation of evaporation residue cross-sections in the reac- 
tions 1°°Mo+!°°Mo and 11°Pd+119Pd on the basis fusion and 
quasifission competition, 19:20197 (IA;RU) 

Model of competition between complete fusion and quasifission 
for massive symmetric dinuclear systems, 19:20121 (IA;RU) 

PANCREAS 
Growth inhibition of human pancreatic cancer grafts in nude 
mice by boron neutron capture therapy, 19:19773 (RA;JP) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PANTEX PLANT 

Environmental Assessment for Hazardous Waste Staging Facil- 

ity, Pantex Plant, Amarillo, Texas, 19:18010 (R;US) 
PAPER 

Substituting nonrecyclable waste paper for virgin paper in indus- 

trial and commercial packaging, 19:18979 (RA;US) 
PAPER INDUSTRY 

Photocatalytic enhancement of pulp effluent bioreactors, 
19:18983 (RA;US) 

Studies on infrared drying of paper, use of integrating spheres in 
FTIR measurements, and heat and mass transfer inside pa- 
per, 19:18985 (R;Fl) 

PARABANIC ACID 

See IMIDAZOLES 
PARAFFINS 

See ALKANES 
PARALLEL PROCESSING 

A virtual shared addressing system for distributed memory 
Sisal, 19:20526 (RA;US) 

Caching in on Sisal: Cache performance of Sisal vs. Fortran, 
19:20520 (RA;US) 

Even and quarter-even prime length symmetric FFTs and their 
SISAL implementations, 19:20514 (RA;US) 

implementing the kernel of the Australian region weather predic- 
tion model in SISAL, 19:20513 (RA;US) 

Increasing parallelism for an optimization that reduces copying 
in IF2 graphs, 19:20519 (RA;US) 

PICL: Portable Instrumented Communication Library, 19:20540 
(CM;US) 

Programmability and performance issues: The case of an itera- 
tive partial differential equation solver, 19:20512 (RA;US) 

Sisal on distributed memory machines, 19:20525 (RA;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BOOSTERS 

HEB beam collimation system, 19:19403 (R;US) 

Intrabeam scattering in the HEB, 19:19341 (R;US) 

The HEB at flat top: Arranging for the HEB to collider beam 
transfer, 19:19405 (R;US) 

PARTICLE DISCRIMINATION 

Development of a signal-analysis algorithm for the ZEUS 
transition-radiation detector under application of a neural net- 
work, 19:19436 (R;DE;In German) 

PARTICLE KINEMATICS 

Particle diffusion along the stochastic web in the field of a wave 

packet and a magnetic field, 19:20395 (IA;AU) 


PELVIS 


PARTICLE LOSSES 

Alpha particles in fusion research: A collection of papers pre- 
sented at the IAEA technical committee meeting, 19:20312 
(1;XA) 

Effect of up-down asymmetry on ripple transport in stellarators 
and tokamaks, 19:20361 (IA;AU) 

Trapped ion poloidal Alfven wave + a-particle interaction, 
19:20334 (IA;XA) 

PARTICLE PRODUCTION 

See also PHOTOPRODUCTION 

CDF electroweak studies and the search for the top quark, 
19:20062 (R;US) 

Scalar top production at TRISTAN, 19:20063 (RA;JP) 

PARTICLE SIZE 
Particle size of particulate matter in the dissolver off-gas stream, 
19:17957 (R;US) 
PARTICLES 
See also PARTICULATES 
Metal-carbon nanostructures, 19:19065 (R;US) 
PARTICULATES 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, October 1— 
December 31, 1993, 19:18452 (R;US) 

Dense, collisional, nearly steady, nearly fully developed flows 
down inclines, 19:19258 (RA;US) 

Direct numerical simulation of particie-turbulence interaction in 
channel flow, 19:19267 (RA;US) 

Disperse flows: Effective equations and particle stress, 
19:19261 (RA;US) 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Second topical report, Results of 
bench-scale screening of additives, 19:18453 (R;US) 

Flue gas conditioning for improved particle collection in electro- 
Static precipitators: Quarterly technical report, October 


1—December 31, 1993, 19:18454 (R;US) 
High efficiency filter systems — General observations, 1992— 


1993: Status report, 19:18187 (R;US) 
Measurement of the shear-induced coefficient of self-diffusion in 
dilute suspensions, 19:19269 (RA;US) 
Near-extinction and final burnout in coal combustion, 19:17902 
(R;US) 
Non-invasive rigid body tracking, 19:19272 (RA;US) 
Simulations of particle transport in plasma processing dis- 
charges, 19:19264 (RA;US) 
The scattering phase function coefficients of pulverized-coal 
particles in flames, 19:19255 (R;US) 
PARTONS 
Pre-equilibrium parton dynamics: Proceedings, 19:20006 (R;US) 
PATENTS 
A review of the utility requirement under U.S. Patent Law, 
19:19693 (RA;US) 
Overview of patent protection in the context of other intellectual 
property protection, 19:18884 (RA;US) 
PATGAS PROCESS 
See COAL GASIFICATION 
PATIENTS 
Functional and immune situation of thyroid in persons with ac- 
tive rheumatism, 19:19759 (IA;UA;In Ukrainian) 
PBX DEVICES 
Princeton Plasma Physics Laboratory (PPPL) annual site envi- 
ronmental report for Calendar Year 1992, 19:20462 (R;US) 
PCB 
See POLYCHLORINATED BIPHENYLS 
PEAT 
Reducing NO, emissions from peat-fired power plants, 
19:17881 (RA;Fl) 
Simulation of furnaces firing pulverized fuel, 19:17869 (RA;Fl) 
PEATLANDS 
See WETLANDS 
PELVIS 
Evaluation of the contribution of three-phase scintigraphy of the 
skeleton to the diagnosis of diffuse tumorous disease of a 
bone (or bone marrow), 19:19745 (IA;CZ;In Slovak) 


ERA Vol. 19, No. 7 653 





PENETROMETERS 


PENETROMETERS 

Application of cone penetrometer technology in hydrogeological 
investigations at the Savannah River Site (SRS) South Car- 
olina, 19:19638 (R;US) 

innovative directional and position specific sampling technique: 
Phase 2, Final report, [July 28, 1992—February 15, 1994], 
19:19495 (R;US) 

PENTANOLS 
Solubilization of pentanol by cationic surfactants and binary mix- 
tures of cationic surfactants, 19:18341 (R;US) 

PENTYL ALCOHOLS 

See PENTANOLS 
PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PEPTIDE HYDROLASES 

Restriction of virus infection by plants: 
1987—June 30, 1992, 19:19677 (R;US) 

PERFORMANCE TESTING 

Updating of the performance assessments of the geological dis- 
posal of high-level and medium-level wastes in the Boom clay 
formation, 19:19577 (R;BE) 

PERMEABILITY DAMAGE 
See FORMATION DAMAGE 
PERMEABILITY REDUCTION 
See FORMATION DAMAGE 
PERMIT APPLICATIONS 
State Waste Discharge Permit Application: Electric resistance 
tomography testing, 19:19590 (R;US) 
PERMITS 
Development of 10MW-class power plant, 19:18394 (IA;JP) 
PEROVSKITE 

Methane coupling by membrane reactor: Quarterly technical 
progress report, September 25, 1993—December 24, 1993, 
19:18339 (R;US) 

PEROXIDASES 

Molecular characterization of the lignin-forming peroxidase: Role 
in growth, development and response to stress: Progress sum- 
mary report, April 1, 1998—March 31, 1994, 19:18309 (R;US) 

PERSONAL COMPUTERS 
Computer virus information update CIAC-2301, 19:20582 (R;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
DIAL PAINTERS 
REACTOR OPERATORS 

An international comparison of commercial nuclear power plant 
staffing regulations and practice, 1980-1990, 19:18577 (R;US) 

Cost-effective learning aids for a variety of learning styles, 
19:18832 (R;US) 

Experience with performance based training of nuclear criticality 
safety engineers, 19:19246 (R;US) 

Inspection of surveillance activities and administrative leave pol- 
icy at Bonneville Power Administration, Portland, Oregon, 
19:20487 (R;US) 

PERSONNEL DOSIMETRY 

Regulatory guide relating to health physics controls for whole- 
body dose determination: Draft version elaborated by the 
Fachverband Strahlenschutz e.V. on behalf of the Federal 
Ministry for the Environment and Reactor Safety, 19:19834 
(RA;DE;in German) 

Regulatory guide relating to the determination of whole-body 
doses due to internal radiation exposure (principles and meth- 
ods): Draft version elaborated by the Abreitskreis 
Inkorporationsueberwachung of the Fachverband fuer 
Strahlenschutz, 19:19835 (RA;DE;in German) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 

Demand for further research to improve the detection of thorium 
for incorporation monitoring, 19:19832 (RA;DE;In German) 

Demand for further research to improve the interpretation of 
measured data for thorium incorporation monitoring, 
19:19833 (RA;DE;In German) 
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Exhalation analysis as a method of monitoring the incorporation 
of thorium, 19:19827 (RA;DE;In German) 

in vitro studies, 19:19826 (RA;DE;In German) 

In vivo measuring techniques, 19:19825 (RA;DE;in German) 

PESTICIDES 

See also HERBICIDES 

Data validation report for the 100-D Ponds Operable Unit: 100- 
D ponds sampling, 19:18161 (R;US) 

Energy in synthetic fertilizers and pesticides: Revisited: Final 
project report, 19:18303 (R;US) 

PETROLEUM 

Excluded USTs: RCRA Subtitle 1, Underground Storage Tanks: 
RCRA Information Brief, 19:17932 (R;US) 

Federal offshore statistics: 1992: Leasing, exploration, produc- 
tion, and revenues as of December 31, 1992, 19:18883 (R;US) 

National Institute for Petroleum and Energy Research annual re- 
port for October 1, 1991-September 30, 1992, 19:17919 
(R;US) 

Petroleum marketing monthly, April 1994, 19:17929 (R;US) 

Profile modification/polymer flooding workshop, 19:17921 
(RA;US) 

St. James marine terminal facility description, 19:17933 (R;US) 

Surfactant/alkali flooding workshop, 19:17920 (RA;US) 

The Bayou Choctaw Oil Shipment Test, 19:17934 (R;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Federal offshore statistics: 1992: Leasing, exploration, produc- 
tion, and revenues as of December 31, 1992, 19:18883 (R;US) 

PETROLEUM INDUSTRY 

International petroleum statistics report, April 1994, 19:17930 
(R;US) 

Petroleum supply monthly, April 1994, 19:17928 (R;US) 

US Energy Industry Financial Developments, 1993 fourth quar- 
ter, April 1994, 19:17931 (R;US) 

Wetland mitigation banking for the oil and gas industry: Assess- 
ment, conclusions, and recommendations, 19:19650 (R;US) 

PETROLEUM PRODUCTS 

See also GASOLINE 

Fundamental and exploratory studies of catalytic steam gasifi- 
cation of carbonaceous materials: Final report, fiscal years 
1985-1994, 19:17821 (R;US) 

Petroleum marketing monthly, April 1994, 19:17929 (R;US) 

Petroleum supply monthly, April 1994, 19:17928 (R;US) 

PETROLEUM REFINERIES 

Refining and end use of coal liquids: Quarterly report, 

November—December 1993, 19:17788 (R;US) 
PETROLEUM RESIDUES 

Bench-Scale Co-Processing, 19:17774 (R;US) 

Bench-scale co-processing: Quarterly report No. 16, April 1, 
1992—June 30, 1992, 19:17927 (R;US) 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, October-December 1993, 
19:17797 (R;US) 

PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHASE TRANSFORMATIONS 

See also CRYSTAL-PHASE TRANSFORMATIONS 

Alloys studied by neutron scattering, 19:19042 (RA;JP) 

X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 

PHENOLS 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, 1 December 1993-28 February 1994, 
19:17853 (R;US) 

PHENYLETHYLENE 

See STYRENE 





PHI4-FIELD THEORY 
Conformal symmetry breaking and the energy-momentum ten- 
sor in four dimensions, 19:19969 (RA;DE) 
PHILIPPINE NUCLEAR POWER PLANT-1 
See PNPP-1 REACTOR 
PHILIPPINE NUCLEAR RESEARCH INSTITUTE 
1993 annual report, 19:20497 (R;PH) 
PHILIPPINES 

Nuclear power for the Philippines, 19:18514 (1;PH) 

The Philippine nuclear power project, its past, present and fu- 
ture, 19:18878 (1;PH) 

PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHATES 

See also VANADIUM PHOSPHATES 

Phosphate bonded ceramics as candidate final-waste-form ma- 
terials, 19:18002 (R;US) 

PHOSPHORS 

Low-voltage cathodoluminescent properties of europium- 

activated anion-deficient fluorites, 19:19161 (R;US) 
PHOSPHORUS 

Using fungi and bacteria to extract pollutants from solid wastes, 

19:18978 (RA;US) 
PHOSPHORUS COMPOUNDS 

See also PHOSPHATES 

Using fungi and bacteria to extract pollutants from solid wastes, 
19:18978 (RA;US) 

PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 

Characterization of a putative S-locus encoded receptor protein 
kinase and its role in self-incompatibility: Progress report, 
19:19679 (R;US) 

Modulation of expression of genes encoding nuclear proteins 
following exposure to JANUS neutrons or +-rays, 19:19814 
(R;US) 

PHOTOCATHODES 

Proceedings of the workshop on photocathodes for polarized 
electron sources for accelerators: Revision, 19:19400 (R;US) 

Streak tube photocathode development program: Phase 2, Fi- 
nal technical report, 19:19478 (R;US) 

PHOTOCHEMICAL REACTIONS 

Dynamic structural effects and ultrafast biomolecular kinetics in 
photoinduced charge transfer reactions: Three year progress 
report, March 15, 1991—May 14, 1994, 19:19159 (R;US) 

PHOTOCHEMISTRY 

[Resonance Raman spectroscopy of metalloporphyrins and 

photoreaction centers]: Final report, 19:19160 (R;US) 
PHOTODETECTORS 

Physics of vertically integrated waveguide photodetectors and 

amplifiers: Final report, 19:19490 (R;US) 
PHOTOELECTROCHEMICAL CELLS 

[Resonance Raman spectroscopy of metalloporphyrins and 

photoreaction centers]: Final report, 19:19160 (R;US) 
PHOTOELECTRON SPECTROSCOPY 

A control and data acquisition system for photoelectron spec- 
troscopy experiment station at Hefei National Synchrotron 
Radiation Laboratory, 19:19419 (RA;JP) 

PHOTOFISSION 
-y-spectroscopy as a means to investigate mass and charge dis- 
tributions in the fission of actinides, 19:19453 (RA;DE) 

PHOTOGRAPHS 

See IMAGES 
PHOTOMAGNETIC EFFECT 

See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 

Investigation of position sensitive photomuttipliers for scintillat- 

ing fiber readout, 19:19442 (R;DE) 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
DORT certification package, 19:20228 (R;US) 


MCNP certification package, 19:20227 (R;US) 
User's manual for SNL-SAND-II code, 19:20225 (R;US) 
PHOTON-PROTON INTERACTIONS 
New results from ZEUS on e-p collisions at HERA, 19:20022 
(R;DE) 
PHOTOPRODUCTION 
Results from the H1 experiment at HERA, 19:20035 (R;DE) 
Results from the ZEUS experiment at HERA, 19:20021 (R;DE) 
PHOTOSYNTHETIC REACTION CENTERS 
See also CHLOROPHYLL-BINDING PROTEINS 
Femtosecond transient absorption studies of the light harvesting 
Chi a/b protein complex of Photosystem II in higher plants, 
19:18352 (R;US) 
Genetic probes of structure/function relationships in the Qzg bind- 
ing site of the photosynthetic reaction center, 19:19671 (R;US) 
PHOTOVOLTAIC CONVERSION 
PVFORMS3.3: Photovoltaic System Performance, 19:20551 
(CM;US) 
PHOTOVOLTAIC POWER PLANTS 
Establishment of testing methods for protective functions and 
others relating to demonstration of new distributed power gen- 
eration technology commercialization, 19:18814 (R;JP;in 
Japanese) 
PHOTOVOLTAIC POWER SUPPLIES 
PVFORMS3.3: Photovoltaic System Performance, 19:20551 
(CM;US) 
Travel to Bolivia for PV/Wind water water pumping workshop: 
Foreign trip report, September 13-18, 1993, 19:18358 (R;US) 
PHYSICAL PROTECTION 
Travel to Moscow to attend the First Technical Working Group 
meeting for the Russian National Assistance Program: For- 
eign trip report, February 12-19, 1994, 19:18269 (R;US) 
PHYSIOLOGY 
Phytoplankton excretion revisited: Healthy cells may not do it, 


but how many cells are healthy?: Continuation progress re- 
port, May 1, 1993—April 30, 1994, 19:19683 (R;US) 
PHYTOPLANKTON 
Physiological ecology of SRS Carolina bay phytoplankton com- 


munities: Effects of nutrient changes and COz2 sources: 
Renewal year two report, 19:19654 (R;US) 

Phytoplankton excretion revisited: Healthy cells may not do it, 
but how many cells are healthy?: Continuation progress re- 
port, May 1, 1993—April 30, 1994, 19:19683 (R;US) 

PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROMPT GAMMA RADIATION 
PROTON REACTIONS 
PILE NEUTRONS 

Uses of reactor neutrons for studying the microcomposition of 

materials, 19:20251 (RA;JP) 
PILOT PLANTS 

See also WIPP 

NIPER Lab WARDEN -— Description and LabVIEW® executable 
code of a general-purpose laboratory-automation program: 
Volume 1, 19:18427 (R;US) 

NIPER Lab WARDEN - Descriptive panels and diagrams for 
NIPER Lab WARDEN software: Volume 2, 19:18428 (R;US) 

PINES 

Biomass and morphology of Pinus ponderosa exposed to long- 
term elevated atmospheric CO. concentrations, 19:19789 
(RA;US) 

Chlorophyll and carotenoid concentrations in two varieties of Pi- 
nus ponderosa seedlings subjected to long-term elevated 
carbon dioxide, 19:19790 (RA;US) 

Growth and physiological responses of Pinus ponderosa to 
long-term elevated CO, concentrations, 19:19795 (RA;US) 

Nutrient status response of Pinus ponderosa seelings exposed 
to long-term elevated atmospheric CO, concentrations, 
19:19797 (RA;US) 

Open-top chamber environments and foliage temperatures of 
ponderosa pine saplings and seedlings exposed to long-term 
elevated CO2, 19:19794 (RA;US) 
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PINES 


Water use and water-use efficiency of ponderosa pine exposed 
to long-term elevated atmospheric CO. concentrations, 
19:19796 (RA;US) 
[Incremental funding request], 19:19906 (R;US) 
PINNING FORCE 

See MAGNETIC FLUX 
PINS (FUEL) 

See FUEL PINS 
PION-PION INTERACTIONS 

Hadronic model for the consistent description of the scattering 
and annihilation of the antinucleon-nucleon system, 19:20048 
(R;DE;In German) 

PIPES 

Short cracks in piping and piping wells: Volume 3, No. 2: Semi- 
annual report, October 1992—March 1993, 19:18589 (R;US) 

Test results for unrestrained reactor, Gunbarrel-nozzle assem- 
blies, 19:18709 (R;US) 

Verification of RELAP5 capabilities to simulate pressure wave 
propagation for instantaneous pipe breaks, 19:18640 (R;US) 

PIRCON-PECK PROCESS 

See DESULFURIZATION 

PISTONS 
Axial piston pump wear plates, Delta-Q Corporation, 19:18593 
(R;US) 

PITTSBURGH OXYDESULFURIZATION PROCESS 

See DESULFURIZATION 
PIXE ANALYSIS 

PIXE analysis - equipment and techniques, 19:19120 (RA;CZ) 
PLANKTON 

See also PHYTOPLANKTON 

Controls on marine carbon 


fluxes via phytoplankton- 


microzooplankton interactions in continental shelf waters: 
Progress report, 19:19653 (R;US) 
PLANT GROWTH 
Application of neutron radiography to plant research and water 
hydrology in soil, 19:19802 (RA;JP) 
Biological determinants of photobioreactor design: 1st Quarterly 


report, September 1, 1993-November 30, 1993, 19:19533 
(R;US) 

Examining the use of an existing western coniferous forest 
growth and succession model in elevated CO. scenarios, 
19:19808 (RA;US) 

Open-top chamber environments and foliage temperatures of 
ponderosa pine saplings and seedlings exposed to long-term 
elevated CO2, 19:19794 (RA;US) 

PLANT TISSUES 

See also BARK 

Study on movement, accumulation and distribution of '5’Cs in 
rice and soils, 19:19579 (R;CN;In Chinese) 

PLANTS 
See also C4 SPECIES 
HERBS 
PHYTOPLANKTON 
TREES 

Fate of polycyclic aromatic hydrocarbons in plant-soil systems: 
Plant responses to a chemical stress in the root zone, 
19:19551 (R;US) 

Plant succession on disturbed sites in four plant associations in 
the Northern Mojave Desert, 19:18044 (R;US) 

The influence of annual species composition and density on 
perennial seedling density in four plant communities in the 
Northern Mojave Desert, 19:19591 (R;US) 

Toxicological benchmarks for screening potential contaminants 
of concern for effects on terrestrial plants: Environmental 
Restoration Program, 19:19598 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
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HOT PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 

A spectroscopic study of a hydrogen/methane microwave 
plasma, 19:20402 (IA;AU) 

AINSE plasma science and technology conference and Eliza- 
beth and Frederick White workshop on fundamental problems 
in the physics of magnetically confined plasmas: conference 
handbook, 19:20301 (1;AU) 

Anomalous transport in closed magnetic systems, 19:20401 
(IA;AU) 

Current and vortex singularities, 19:20366 (IA;AU) 

Etching and deposition in the helicon reactor with SiC, 
19:20288 (IA;AU) 

New approximations to the transport properties of low- 
temperature plasmas in electric and magnetic fields, 
19:20400 (IA;AU) 

Particle transport coefficients for extreme systems, 19:20411 
(RA;CZ) 

Study of the mechanism of wool surface modification by oxygen 
plasma, 19:20287 (IA;AU) 

The HOLOCROSS high current ion source system, 19:20446 
(IA;AU) 

Toroidal plasma deposition source, 19:20444 (IA;AU) 

Transport of a neutral species through a high density plasma, 
19:20285 (IA;AU) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA ARC SPRAYING 

Characterization of silicon dioxide films deposited at low pres- 
sure and temperature in a helicon diffusion reactor, 19:20284 
(IA;AU) 

PLASMA ARC WELDING 
Consumable electrode phenomena in a welding arc plasma, 
19:20290 (IA;AU) 
PLASMA CENTRIFUGES 
Dynamics of rotating plasmas, 19:20407 (IA;AU) 
PLASMA DENSITY 

A novel phase sensitive far-infrared polarimeter, 19:20358 
(IA;AU) 

A scanning Michelson interferometer for the TORTUS tokamak, 
19:20399 (IA;AU) 

Effects of plasma biasing on plasma edge parameters, 
19:20380 (IA;AU) 

Improvements of HCN laser heterodyne interferometer for mea- 
suring plasma density, 19:20304 (R;CN;in Chinese) 

Simulation of a large Langmuir probe in a magnetized flowing 
plasma, 19:20379 (IA;AU) 

Thompson scattering diagnostic for H-1, 19:20381 (IA;AU) 

PLASMA DIAGNOSTICS 
Proceedings of the CTU seminar 94. Pt. C, 19:20496 (R;CZ) 
Alpha Particles 

Alpha particles in fusion research: A collection of papers pre- 
sented at the IAEA technical committee meeting, 19:20312 
(I;XA) 

In-beam study of °Be(a n;-y) '*C reaction, promising as fast 
alpha-particle diagnostics in tokamak plasmas, 19:20351 
(IA;XA) 

Influence of fast waves on the collective scattering of mi- 
crowaves in fusion plasmas, 19:20348 (IA;XA) 

Studies on pellet acceleration for the alpha-particle diagnostics, 
19:20350 (IA;XA) 

Atomic Beams 

In-beam study of ®Be(a ny) 1*C reaction, promising as fast 
alpha-particle diagnostics in tokamak plasmas, 19:20351 
(IA;XA) 

Computerized Control Systems 

Thompson scattering diagnostic for H-1, 19:20381 (IA;AU) 
Data Acquisition 

RF measurements and analysis, 19:20397 (IA;AU) 





Design 
Edge density fluctuation diagnostic for DIlIl-D using lithium 
beams: 1992 annual report, 19:20307 (R;US) 
Electron Temperature 
Soft x-ray temperature diagnostic for the H-1 Heliac, 19:20387 
(IA;AU) 
Far Ultraviolet Radiation 
Applications of optical fiber in spectroscopic plasma diagnostics, 
19:20311 (IA;XA) 
Fast Magnetoacoustic Waves 
Influence of fast waves on the collective scattering of mi- 
crowaves in fusion plasmas, 19:20348 (IA;XA) 
Glow Discharges 
Calibration procedure for space-resolved line emission mea- 
surements, 19:20357 (IA;AU) 
interferometers 
A multi-channel six-view interferometer for measuring plasma 
density profiles in the H-1 heliac, 19:20383 (IA;AU) 
Interferometry 
Far-infrared laser interferometry measurements on the STP- 
3(M) reversed-field pinch, 19:20420 (R;JP) 
lon Temperature 
A method for ion temperature measurements at the Extrap-T1 
reversed field pinch, 19:20425 (R;SE) 
Langmuir Probe 
Time resolved probe measurements in RF plasma, 19:20354 
(IA;AU) 
Magnetic Spectrometers 
MeV ion loss in TFTR, 19:20317 (IA;XA) 
Meetings 
Proceedings of the CTU seminar 94. Pt. A, 19:20494 (R;CZ) 
US-Japan Workshop on the Development of Millimeter- and 
Submillimeter-Wave Technology for Diagnostic Applications 
for Large Plasma Devices: Foreign trip report, March 10-16, 
1994, 19:20566 (R;US) 
Microwave Amplifiers 
State-of-the-art of high power gyro-devices and free electron 
masers, 19:20454 (R;DE) 
Microwave Radiation 
Influence of fast waves on the collective scattering of mi- 
crowaves in fusion plasmas, 19:20348 (IA;XA) 
Multi-Channei Analyzers 
Transputer system for real-time plasma diagnostic data analy- 
sis, 19:20398 (IA;AU) 
Neutron Detection 
Direct and indirect a-particle information from neutron measure- 
ments, 19:20349 (IA;XA) 
Optical Fibers 
Applications of optical fiber in spectroscopic plasma diagnostics, 
19:20311 (IA;XA) 
Particle Losses 
MeV ion loss in TFTR, 19:20317 (IA;XA) 
Pellet Injection 
Studies on pellet acceleration for the alpha-particle diagnostics, 
19:20350 (IA;XA) 
Performance 
Edge density fluctuation diagnostic for DIll-D using lithium 
beams: 1992 annual report, 19:20307 (R;US) 
Real Time Systems 
Transputer system for real-time plasma diagnostic data analy- 
sis, 19:20398 (IA;AU) 
Schlieren Method 
Diagnostics and dynamics of the Z-pinch, 19:20408 (RA;CZ) 
Optic diagnostic devices for pulse discharge plasma, 19:20409 
(RA;CZ) 
Soft X Radiation 
Soft x-ray temperature diagnostic for the H-1 Heliac, 19:20387 
(IA;AU) 
Solid Scintillation Detectors 
MeV ion loss in TFTR, 19:20317 (IA;XA) 
Visible Radiation 
Applications of optical fiber in spectroscopic plasma diagnostics, 
19:20311 (IA;XA) 


PLASTICS 


X-Ray Detection 
Soft X-ray detection in diagnostics of hot plasmas, 19:20412 
(RA;CZ) 
PLASMA EATERS 
RF measurements and analysis, 19:20397 (IA;AU) 
PLASMA GUNS 
Plasma accelerators for heavy-ion driven inertially confined fu- 
sion, 19:20309 (R;DE) 
PLASMA HEATING 
See also LASER-RADIATION HEATING 
Ponderomotive effects of HF heating in fusion devices, 
19:20371 (IA;AU) 
The Flinders steady-state RF inductive plasma _ source, 
19:20445 (IA;AU) 
PLASMA IMPURITIES 
Self-purification of a fusion plasma in tandem-mirror devices, 
19:20345 (IA;XA) 
PLASMA INSTABILITY 
Alpha particles in fusion research: A collection of papers pre- 
sented at the IAEA technical committee meeting, 19:20312 
(1;XA) 
Ellipticity and triangularity induced Alfven Eigenmodes: A new 
instability in burning plasmas, 19:20341 (IA;XA) 
Map model for alpha particle containment with toroidal Alfven 
Eigenmode, 19:20343 (IA;XA) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA POTENTIAL 
Plasma potentials in the helicon plasma reactor, 19:20352 (IA;AU) 
PLASMA PRODUCTION 
Experimental studies of RF produced plasmas and wave propa- 
gation in BASIL, 19:20372 (IA;AU) 
Inductive plasma for etching, 19:20286 (IA;AU) 
Industrial applications of plasma CVD: reactor scale up concept, 
performances of a large planar reactor, 19:20369 (IA;AU) 
Plasma formation and RF current drive in Sheila, 19:20385 
(IA;AU) 
PLASMA RADIAL PROFILES 
On aspects of burn/profile control, 19:20320 (IA;XA) 
Scaling laws for TEXT plasma profiles, 19:20306 (R;US) 
Thompson scattering diagnostic for H-1, 19:20381 (IA;AU) 
PLASMA SHEATH 
Investigation of electrode melting by electric arcs, 19:19935 
(IA;AU) 
PLASMA SIMULATION 
Modelling a high density low pressure magnetized argon dis- 
charge, 19:20362 (IA;AU) 
Self-consistent enhancement of velocity diffusion beyond the 
quasilinear value, 19:20360 (IA;AU) 
PLASMA SWITCHES 
Design for manufacturability evaluation: Composite NIF Pockel 
Cell body, 19:20471 (R;US) 
PLASMA WAVES 
Calculation of drift waves in heliac geometry, 19:20394 (IA;AU) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Investigation of position sensitive photomultipliers for scintillat- 
ing fiber readout, 19:19442 (R;DE) 
Response function of the trigger scintillation detector for the 
COSY 11 installation, 19:19465 (R;DE) 
Testing of the Y-12 Plant Criticality Accident Alarm System de- 
tectors at the Sandia Pulsed Reactor Facility, 19:18811 (R;US) 
PLASTICITY 
HEMP: hydrodynamic elasticmagneto plastic, 19:20559 (CM;US) 
PLASTICS 
See also REINFORCED PLASTICS 
THERMOPLASTICS 
Co-combustion and emissions tests of mixed plastics and used 
packaging, 19:18421 (RA;Fl) 
Novel pulverization process for recovering commingled plastic 
waste, 19:18998 (RA;US) 
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PLATES (FUEL) 


PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

Multicomponent glass surfaces: Structure and adsorption: 

Progress report, April 1, 1993—October 1993, 19:19095 (R;US) 
PLATINUM ALLOYS 
Determination of paramagnetic x(q,w) for a metallic antiferro- 
magnet Mn3Pt by TOF method, 19:20280 (RA;JP) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUTONIUM 
Biological Localization 

Automatic acquisition and management system for Nal(TI) 

spectra, 19:19836 (R;BE) 
Ditpa 
Disturbance of deposition and removal of plutonium, 19:19884 
(RA;JP;In Japanese) 
Fabrication 
The plutonium nitride problem, 19:18713 (R;US) 
Maritime Transport 
Safety requirements for the Pu carriers, 19:17978 (IA;JP) 
Materials Recovery 
Recovery of weapon plutonium as feed material for reactor fuel, 
19:19017 (R;US) 
Nuclear Materials Management 
Energy over the centuries: The IFR option, 19:18263 (R;US) 
Nuclear Reaction Yield 

Final report on E-N conversion ratio data production test IP-350- 

C, 19:18699 (R;US) 
Oxidation 

Finding of no significant impact resumption of thermal stabiliza- 
tion of plutonium oxide in Building 707, 19:18838 (R;US) 

Response to comments received from the State of Colorado 
and the public on the Environmental Assessment for resump- 
tion of thermal stabilization of plutonium oxide in Building 707, 
19:18837 (R;US) 

Resumption of thermal stabilization of plutonium oxide in Build- 
ing 707, Rocky Flats Plant, Gokden, Colorado: Environmental 
Assessment, 19:18836 (R;US) 

Processing 

Redox third Pu cycle laboratory study of effects of decreased 

activity, 19:17961 (R;US) 
Production 

Deactivation completed at historic Hanford Fuels Laboratory, 
19:17963 (R;US) 

Legend and legacy: Fifty years of defense production at the 
Hanford Site, 19:18250 (R;US) 

The effect of high exposure on production efficiency, 19:18711 
(R;US) 

Radiochemicai Analysis 

Field test of the Rapid Transuranic Monitoring Laboratory, 

19:18053 (R;US) 
Residues 

The deposition of particulates in air sampling tubes, 19:19565 

(R;US) 
Safeguards 

Assessment of ambient-temperature, high-resolution detectors 

for nuclear safeguards applications, 19:18276 (R;US) 
Stabilization 

Finding of no significant impact resumption of thermal stabiliza- 
tion of plutonium oxide in Building 707, 19:18838 (R;US) 

Response to comments received from the State of Colorado 
and the public on the Environmental Assessment for resump- 
tion of thermal stabilization of plutonium oxide in Building 707, 
19:18837 (R;US) 

Resumption of thermal stabilization of plutonium oxide in Build- 
ing 707, Rocky Flats Plant, Gokden, Colorado: Environmental 
Assessment, 19:18836 (R;US) 

Tissue Distribution 
The United States Transuranium and Uranium Registries: Revi- 


sion 1, [Annual] report, October 1, 1990—April 1992, 19:19902 
(R;US) 
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PLUTONIUM 230 

Alpha-decay studies of light isotopes in region of U-Pu, 

19:20104 (IA;RU) 
PLUTONIUM 238 

Fetal doses from plutonium-239 and polonium-210, 19:19809 

(IA;CA) 
PLUTONIUM 239 

Clustering aspects of heavy nuclei deformation process, 
19:20182 (IA;RU) 

Material accumulation in shallow sea. 2: Radionuclides in the 
Seto Inland Sea, 19:19659 (RA;JP;in Japanese) 

Radionuclide releases from natural analogues of spent nuclear 
fuel, 19:18083 (R;US) 

PLUTONIUM 239 TARGET 

Channeling of heavy ions: perspectives for precision spectrom- 

etry, 19:19454 (RA;DE) 
PLUTONIUM 240 

Production test IP-694-A: Depleted uranium irradiation, K reac- 
tors, 19:18738 (R;US) 

Supplement 1 to Production Test IP-694-A depleted uranium ir- 
radiation, K Reactors, 19:18739 (R;US) 

PLUTONIUM 241 

Report of invention: Increasing amounts of Pu-241 isotope, 

19:18729 (R;US) 
PLUTONIUM DIOXIDE 

Certification of the Mound 1 kW package for shipping of pluto- 

nium dioxide source material, 19:19239 (R;US) 
PLUTONIUM OXIDES 

See also PLUTONIUM DIOXIDE 

Finding of no significant impact resumption of thermal stabiliza- 
tion of plutonium oxide in Building 707, 19:18838 (R;US) 

Response to comments received from the State of Colorado 
and the public on the Environmental Assessment for resump- 
tion of thermal stabilization of plutonium oxide in Building 707, 
19:18837 (R;US) 

Resumption of thermal stabilization of plutonium oxide in Build- 
ing 707, Rocky Flats Plant, Golden, Colorado: Environmental 
Assessment, 19:18836 (R;US) 

PNA 


See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 


See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PNPP-1 REACTOR 
Nuclear power for the Philippines, 19:18514 (I;PH) 
The Philippine nuclear power project, its past, present and fu- 
ture, 19:18878 (1;PH) 
POCKET CALCULATORS 
See CALCULATORS 
POINCARE GROUPS 
See also LORENTZ GROUPS 
On massless representations of the Q-deformed Poincare alge- 
bra, 19:19962 (RA;DE) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT LEPREAU-1 REACTOR 
Issues and trends in CANDU maintenance, 19:18532 (IA;CA) 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Poland's Clean Fossil Fuels and Energy Efficiency Program: 
Foreign trip report, February 14-24, 1994, 19:18444 (R;US) 
POLARIMETERS 
A CAMAC-resident microprocessor for the monitoring of po- 
larimeter spin states, 19:19378 (RA;JP) 
A novel phase sensitive far-infrared polarimeter, 19:20358 
(IA;AU) 
POLARIZED BEAMS 
Applications of polarized neutrons, 19:20255 (RA;JP) 
POLARIZED TARGETS 
Development of a hydrogen and deuterium polarized gas target 
for application in storage rings: Progress report, [March 1, 
1993—February 28, 1994], 19:19347 (R;US) 





POLLUTANTS 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Shiprock, New Mexico: Revi- 
sion 1, 19:18203 (R;US) 

Baseline risk assessment of groundwater contamination at the 
Uranium Mill Tailings Site near Gunnison, Colorado: Revision 
1, 19:18205 (R;US) 

POLLUTION 
See also AiR POLLUTION 
NOISE POLLUTION 

Toxic Chemical Release Inventory reporting “Qs & As”: Environ- 

mental Guidance, 19:18844 (R;US) 
POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Orientation to pollution prevention for facility design, 19:18143 
(R;US) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 

DOE mixed waste metals partition in a rotary kiln wet off-gas 

system, 19:18176 (R;US) 
POLLUTION REGULATIONS 

Corrective Action Management Units and Temporary Units: 
RCRA Information Brief, 19:18015 (R;US) 

Environmental implementation plan: Chapter 14, Environmental 
compliance tracking and data management: Revision, 
19:18855 (R;US) 

Environmental implementation plan: Chapter 16, Environmental 
appraisal and surveillance program: Draft revision, 19:18856 
(R;US) 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:18854 (R;US) 

Integrating Natural Resource Damage Assessment and environ- 
mental restoration activities at DOE facilities, 19:18845 (R;US) 

POLONIUM 210 

Fetal doses from plutonium-239 and polonium-210, 19:19809 
(IA;CA) 

The rapid determination of 2'°Po in uranium ores by TRPO 
extraction-a inner-scintillation method, 19:19114 (R;CN;In 
Chinese) 

POLONIUM 218 

Study of the atmospheric chemistry of radon progeny in labora- 
tory and real indoor atmospheres: Progress report, May 1, 
1993—January 31, 1994, 19:19584 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 


POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 


POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCHLORINATED BIPHENYLS 

Data validation report for the 100-D Ponds Operable Unit: 100- 
D ponds sampling, 19:18161 (R;US) 

High energy decomposition of halogenated hydrocarbons FY93 
final report, 19:18047 (R;US) 

Polychlorinated biphenyls and their interaction with the environ- 
ment, 19:19610 (R;US) 

Toxicological benchmarks for wildlife: Environmental Restora- 
tion Program, 19:18225 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Fate of polycyclic aromatic hydrocarbons in plant-soil systems: 
Plant responses to a chemical stress in the root zone, 
19:19551 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, October 1, 
1993—December 31, 1993, 19:19138 (R;US) 

Toxic emissions from a cyclone burner boiler with an ESP and 
with the SNOX demonstration and from a pulverized coal 


bumer boiler with an ESP/wet flue gas desulfurization system, 
19:18443 (R;US) 


PORPHYRINS 


POLYCYCLIC SULFUR HETEROCYCLES 
Synthesis of 6-Methyl-9-propyldibenzothiophene-4-o0l amended 
to 9-isopropyl-6-methyidibenzothiophene-4-ol: Final technical 
report, July 25, 1991—January 25, 1993, 19:19133 (R;US) 
POLYENES 
Syntheses and studies of acetylenic polymers, 19:19100 (R;US) 
POLYETHYLENES 
Generation of volatile organic compounds by alpha particle degra- 
dation of WIPP plastic and rubber material, 19:17995 (R;US) 
Modeling unsteady-state VOC transport in simulated waste 
drums: Revision 1, 19:19593 (R;US) 
Thermal testing of solid neutron shielding materials, 19:19098 
(IA;JP) 
POLYISOPRENE 
SANS studies of space-time organization of structure in polymer 
blends, 19:20247 (RA;JP) 
POLYMERS 
See also ORGANIC POLYMERS 
SILICONES 
User's guide and documentation manual for “PC-Gel” simulator, 
19:17922 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 
See INORGANIC ACIDS 
OXYGEN COMPOUNDS 
POLYVINYLS 
Generation of volatile organic compounds by alpha particle degra- 
dation of WIPP plastic and rubber material, 19:17995 (R;US) 
PONDEROMOTIVE FORCE 
Ponderomotive effects of HF heating in fusion devices, 
19:20371 (IA;AU) 
POOL BOILING 
Observations of quenching of downward-facing surfaces, 
19:18535 (R;US) 
POOL TYPE REACTORS 
See also JRR-3M REACTOR 
KUR REACTOR 
SLOWPOKE TYPE REACTORS 
VR-1 REACTOR 
Prediction and measurement of the neutron environment in OS- 
URR experimental facilities following conversion to LEU, 
19:18610 (RA;US) 
POROSITY REDUCTION 
See FORMATION DAMAGE 
POROUS MATERIALS 
A novel approach to modeling unstable EOR displacements: Fi- 
nal report, 19:17908 (R;US) 
Application of the lattice Boltzmann/lattice gas technique to 
multi-fluid flow in porous media, 19:19282 (R;US) 
Characterization of non-Darcy multiphase flow in petroleum 
bearing formations: Annual status report, May 14, 1991—May 
13, 1992, 19:17911 (R;US) 
Characterization of non-Darcy multiphase flow in petroleum 
bearing formations: [Quarterly] report, January 1—March 30, 
1998, 19:17910 (R;US) 
Effects of capillarity on microscopic flow in porous media: 
Progress report, June 1, 1993—May 31, 1994, 19:19583 (R;US) 
Heat transfer studies in waste repository design: Progress re- 
port, 19:18034 (R;US) 
Heat transfer studies of waste repository design: Progress re- 
port, 19:19280 (R;US) 
Research consortium on fractured petroleum reservoirs: Third 
quarterly report, July 1-September 30, 1993, 19:17916 (R;US) 
User’s guide and documentation manual for “PC-Gel” simulator, 
19:17922 (R;US) 
PORPHYRINS 
See also CHLOROPHYLL 
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PORPHYRINS 


Femtosecond transient grating studies of electron transfer in 
porphyrin and chlorophyll donor-acceptor molecules, 
19:18353 (R;US) 

PORTLAND CEMENT 

Individual and combined effects of chloride, sulfate, and magne- 
sium ions on hydrated Portland-cement paste, 19:19156 
(R;US) 

Rapid setting of portland cement by greenhouse carbon dioxide 
capture, 19:18961 (R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Waste Generation Forecast for DOE-ORO's Environmental 
Restoration OR-1 Project: FY 1994—FY 2001: Environmental 
Restoration Program, September 1993 Revision, 19:18226 
(R;US) 

POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 

A ratio-to-digital converter (RDC) with time-resolution doubler 

for a position sensing system, 19:19466 (RA;JP) 
POSITIONING 

A position feedback control system for the test facility of JLC, 
19:19383 (RA;JP) 

POSITRON COMPUTED TOMOGRAPHY 

Development of skin surface radiation detector system to moni- 
tor radioactivity in arterial blood with positron emission 
tomography, 19:19778 (RA;JP) 

Dibenzodiazepines (clozapine) and analogues were labelled 
with carrier-free carbon-11 and fluorine-18, 19:19165 
(R;DE;in German) 

Recovery of germanium-68 from irradiated targets, 19:19783 
(PA;US) 

POSTULATED PARTICLES 
See also GLUONS 
HIGGS BOSONS 
PARTONS 
QUARKS 
TOP PARTICLES 

Exotic particle searches, photoproduction and diffraction in DIS 
at HERA, 19:20042 (R;DE) 

Results from the Hi experiment at HERA, 19:20035 (R;DE) 

Results from the ZEUS experiment at HERA, 19:20021 (R;DE) 

Searches for new particles at HERA, 19:20019 (R;DE) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM CARBONATES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Final report, October 1, 1991—August 27, 
1993, 19:17912 (R;US) 

POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTENTIAL FLOW 

Stability analysis for the flow of granular materials down an in- 

clined plane, 19:19262 (RA;US) 
POTENTIAL SCATTERING 
Adiabatic perturbation theory: Semiclassical limit of the reflec- 
tion coefficient on a potential barrier, 19:19923 (R;DE) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 
POWDERS 
Properties and applications of powder-filled evacuated-panel 
superinsulations, 19:18911 (R;US) 
POWER AMPLIFIERS 
Radially combined 30 W, 14-16 GHz amplifier, 19:19309 (R;US) 
POWER DISTRIBUTION SYSTEMS 

Analysis/evaluation of the issues on system interconnection re- 
lating to demonstration of new distributed power generation 
technology commercialization, 19:18908 (R;JP;in Japanese) 

Demonstrative operation study relating to demonstration of new 
distributed power generation technology commercialization, 
19:18906 (R;JP;in Japanese) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
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GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 

Biological determinants of photobioreactor design: 1st Quarterly 
report, September 1, 1993—November 30, 1993, 19:19533 
(R;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

A procedure for oscillatory parameter identification, 19:18812 
(R;US) 

POWER TRANSMISSION LINES 

Draft Environmental Impact Statement: BPA/Puget Power North- 
west Washington Transmission Project, 19:18813 (R;US) 

Draft environmental impact statement for construction and oper- 
ation of the proposed Bangor Hydro-Electric Company's 
second 345-kV transmission tie line to New Brunswick, 
19:18816 (R;US) 

Environmental assessment and finding of no significant impact: 
Hungry Horse—Columbia Falls line rebuikid and relocation 
project, 19:18817 (R;US) 

Summit-Watertown transmission line project, South Dakota: Fi- 
nal Environmental Assessment, 19:18815 (R;US) 

PRASEODYMIUM 141 TARGET 

An intense proton beam diagnostic using the ’Li(p,7®)Be — 
141 Pr(+,n)'Pr(st) nuclear reaction sequence, 19:20466 
(R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFABRICATED BUILDINGS 

Design for manufacture of energy efficient housing in the 21st 
century, 19:18939 (RA;Fl) 

New models for low-energy building concepts, 19:18940 (RA;Fl) 

PRENATAL IRRADIATION 
Fetal doses from plutonium-239 and polonium-210, 19:19809 
(IA;CA) 
PRESSURE GROUPS 
See INTEREST GROUPS 
PRESSURE TUBES 
Fuel channel performance, 19:18531 (IA;CA) 
PRESSURE VESSELS 

Biaxial loading and shallow-flaw effects on crack-tip constraint 
and fracture-toughness, 19:19031 (R;US) 

Participation in meetings of the (IAEA) International Working 
Group (IWG) on Life Management of Nuclear Power Plants 
(LMNPP): Foreign trip report, February 5-12, 1994, 19:18592 
(R;US) 

Participation in meetings on behalf of the international Network 
for Evaluating Steel Components and with nuclear industry re- 
searchers concerning fracture and constraint modeling issues 
in reactor pressure vessel steels: Foreign trip report, January 
31—February 8, 1994, 19:18591 (R;US) 

Production and testing of the VITAMIN-B6 fine-group and the 
BUGLE-93 broad-group neutron/photon cross-section libraries 
derived from ENDF/B-VI nuclear data, 19:18580 (R;US) 

Validity of fracture toughness determined with small bend speci- 
mens, 19:19052 (R;Fl;In Finnish) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRINTED CIRCUITS 

Capillary flow solderability test for printed wiring boards, 
19:19304 (R;US) 

lonic contamination detection: Final report, 19:19296 (R;US) 

PROBES 

See also NEUTRON PROBES 

Network analyzer calibration for cryogenic on-wafer measure- 
ments, 19:19308 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 





PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
Flat plate bonded fuel elements: Report No. 4, December 11, 
1953—February 10, 1954, 19:18643 (R;US) 
Internal pressures of NP-MHTGR target particles at elevated 
temperatures, 19:18647 (R;US) 
Measurement of SRS reactor recirculation pump performance 
using pump motor power, 19:18810 (R;US) 
NPR liquid radioactive waste, 19:18632 (R;US) 
Nuclear Metals, Inc., period ending January 6, 1955: Progress 
report, 19:18645 (R;US) 
Reaction fission production detector S-11,703, 19:18644 (R;US) 
PRODUCTIVITY FACTOR 
See FORMATION DAMAGE 
PROFESSIONS 
See OCCUPATIONS 
PROGRAMMING LANGUAGES 
See also FORTRAN 
OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20541 (CM;US) 
OSC 12.9.1.P: Optimizing Sisal Compiler; Sisal Compiler and 
Running System, 19:20542 (CM;US) 
PROJECT SUNSHINE 
See SUNSHINE PROJECT 
PROLIFERATION 
Arms control and nonproliferation technologies: Third/fourth 
quarters 1993, 19:19016 (R;US) 
PROMETHIUM 147 
Proliferation ability of central immunological organ cells treated 
with low doses by different radiators, 19:19839 (R;CN;In Chi- 
nese) 
Study on germ toxicity of exciting energy resource '4”Pm of flu- 
orescent paint, 19:19838 (R;CN;In Chinese) 
PROMPT GAMMA RADIATION 
Reactor neutron-induced prompt gamma-ray analysis and in- 
strumental neutron activation analysis of deep sea sediments 
in the Pacific and the Japan sea, 19:19657 (RA;JP) 
PROPANE 
The reaction of hydroperoxy-propyl radicals with molecular oxy- 
gen, 19:19157 (R;US) 
Volatiles combustion in fluidized beds: Technical progress re- 
port, 4 December 1993-7 March 1994, 19:17896 (R;US) 
PROPELLANTS 
The thermochemistry and reaction mechanisms in the decom- 
position of energetic materials, 19:19507 (R;US) 
PROPENE 
See PROPYLENE 
PROPYLENE 
Probing flame chemistry with MBMS, theory, and modeling: An- 
nual progress report, July 15, 1993—July 14, 1994, 19:19171 
(R;US) 
PROSPECTING 
Analysis and evaluation on exploration methods for fractured 
type geothermal reservoir, 19:18379 (IA;JP) 
Confirmation study On the effectiveness of prospecting tech- 
niques for deep geothermal resources, 19:18378 (IA;JP) 
Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;In Japanese) 
Data analysis and evaluation accompanied with confirmation 
study on the effectiveness of prospecting.: Analysis and eval- 
uation of fracture type reservoir prospecting, 19:18385 
(IA;JP;In Japanese) 
PROTACTINIUM 232 
The decay time of excited 255.232Pa, 19:20111 (IA;RU) 
PROTACTINIUM 232 TARGET 
Development of a technique for measuring cross sections of in- 
terest to accelerator transmutation of waste (ATW), 19:18085 
(R;US) 
PROTACTINIUM 233 
The decay time of excited 255.232Pa, 19:20111 (IA;RU) 
PROTECTION 
See SAFETY 


PULMONARY LAVAGE 


PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
X-ray residual stress measurement and its variation during 
plane bending fatigue and sliding wear processes in TiC, TiN, 
TiBz and Al,Oz coated carbon steels, 19:19043 (RA;JP) 
PROTEIN STRUCTURE 
Biology with neutron radiation, 19:20249 (RA;JP) 
Structural basis of spectrin elasticity, 19:19672 (R;US) 
PROTON REACTIONS 
Review of the activation data for fast charged particle induced 
reactions, 19:20156 (RA;XA) 
PROTON-ANTIPROTON INTERACTIONS 
Diffractive hard scattering at ep and pp colliders, 19:20029 (R;DE) 
Hadronic model for the consistent description of the scattering 
and annihilation of the antinucleon-nucleon system, 19:20048 
(R;DE;in German) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-NEUTRON INTERACTIONS 
N-N elastic scattering and transmission experiments, 19:20045 
(RA;CZ) 
P-N interaction and masses of nuclei with Z>N, 19:20085 (IA;RU) 
PROTON-PROTON INTERACTIONS 
Narrow structure in pp scattering around 2.11 GeV, 19:20046 
(RA;CZ) 
PROTONS 
Spin dynamics in storage rings and linear accelerators, 
19:19339 (R;US) 
PROXIMITY EFFECT 
A high T; proximity effect superconductor and its superconduc- 
tivity, 19:20295 (R;CN) 
PSEUDOSCALAR MESONS 
See also BMESONS 
D MESONS 
A light scalar-HLOBS interplay and a HLQBS weak decay test, 
19:20018 (RA;DE) 
The leptonic decay constants of Qq mesons and the lattice res- 
olution, 19:20025 (R;DE) 
PUBLIC ATTITUDES 
See PUBLIC OPINION 
PUBLIC HEALTH 
Environmental Hazards Assessment Program: Quarterly report, 
January 1994—March 1994, 19:19798 (R;US) 
Program director’s overview report for the Office of Health & En- 
vironmental Research, 19:18850 (R;US) 
PUBLIC INFORMATION 
Emergency Planning and Community Right-to-Know Act 
(EPCRA) requirements: CERCLA Information Brief, 19:18840 
(R;US) 
PUBLIC OPINION 
Nuclear energy and the Canadian public, 19:18877 (IA;CA) 
Nuclear power and public opinion: Developing a climate of con- 
fidence, 19:18875 (IA;CA) 
Nuclear power in the Netherlands, 19:18633 (IA;CA) 
Public acceptance of nuclear energy in the United States, 
19:18874 (IA;CA) 
Some studies in public perception in Britain, 19:18876 (IA;CA) 
The Philippine nuclear power project, its past, present and fu- 
ture, 19:18878 (1;PH) 
PUBLIC RELATIONS 
Nuclear power and public opinion: Developing a climate of con- 
fidence, 19:18875 (IA;CA) 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PUGET SOUND 
Draft Environmental Impact Statement: BPA/Puget Power North- 
west Washington Transmission Project, 19:18813 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 


ERA Vol. 19, No. 7 661 





PULSARS 


PULSARS 
Absolute limit on rotation of gravitationally bound stars, 
19:19941 (R;US) 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSED NEUTRON TECHNIQUES 
Time-of-flight diffraction at pulsed neutron sources: An introduc- 
tion to the symposium, 19:18289 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 3, October 1, 
1993—December 31, 1993, 19:17749 (R;US) 

Mulled coal - a beneficiated coal form for use as a fuel or fuel in- 
termediate: Technical progress report No. 11, October 1, 
1992—December 31, 1992, 19:17865 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 10, July 1, 1992— 
September 30, 1992, 19:17864 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 9, April 1, 1992- 
June 30, 1992, 19:17863 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 8, January 1, 
1992—March 31, 1992, 19:17862 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 10, July 1, 1992— 
September 30, 1992, 19:17864 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 9, April 1, 1992— 
June 30, 1992, 19:17863 (R;US) 

Mulled coal - a beneficiation coal form for use as a fuel or fuel 
intermediate: Technical progress report No. 8, January 1, 
1992—March 31, 1992, 19:17862 (R;US) 

Nitrogen oxide formation and combustion mechanisms of pul- 
verized fuels, 19:17872 (RA;Fl) 

Radiation-turbulence interactions in pulverized-coal flames: 
Quarterly reports | and Il, September 15, 1993—March 15, 
1994, 19:17897 (R;US) 

PUMPED LIMITERS 
Initial report on calorimetry for the Tore Supra Outboard pump 
Limiter, 19:20464 (R;US) 
PUMPING 
Development of a downhole pump, 19:18406 (IA;JP) 
PUMPS 

See also WATER PUMPS 

Aging management guideline for commercial nuclear power 
plants-pumps, 19:18491 (R;US) 

Axial piston pump wear pilates, Delta-Q Corporation, 19:18593 
(R;US) 

Development of a downhole pump, 19:18406 (IA;JP) 

Measurement of SRS reactor recirculation pump performance 
using pump motor power, 19:18810 (R;US) 

PUNCHED CARDS 

See MEMORY DEVICES 
PURASIV S PROCESS 

See DESULFURIZATION 
PUREX PROCESS 

Final report on fiscal year 1992 activities for the environmental 
monitors line-loss study, 19:17967 (R;US) 

Supplement information to PUREX Plant red oil evaluation, 
19:18146 (R;US) 

PUTRESCINE 
Regulation of polyamine synthesis in plants: Annual progress 
report, 19:19680 (R;US) 
PWR TYPE REACTORS 

See also ALMARAZ-1 REACTOR 
ALMARAZ-2 REACTOR 
DUKOVANY V-2 REACTOR 
KOZLODUY-1 REACTOR 
KOZLODUY-2 REACTOR 
NECKAR-2 REACTOR 
PNPP-1 REACTOR 
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QINSHAN REACTOR 
SIZEWELL-B REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
Control Elements 
Analysis of the NEACRP PWR rod ejection benchmark prob- 
lems with DIF3D-K, 19:18623 (R;US) 
Decommissioning 
Estimating pressurized water reactor decommissioning costs: A 
user's manual for the PWR Cost Estimating Computer Program 
(CECP) software: Draft report for comment, 19:18515 (R;US) 
Electric Batteries 
Aging management guideline for commercial nuclear power 
plants-stationary batteries: Final report, 19:18492 (R;US) 
Engineered Safety Systems 
Application-specific integrated circuit design for a typical pres- 
surized water reactor pressure channel trip, 19:18497 (R;US) 
Equipment 
Guidelines for seismic qualification by experience in ALWRs, 
19:18768 (R;US) 
Eur 
The KTA nuclear safety rules. Requirements possibly arising 
from the application of the nuclear safety rules in the joint de- 
velopment, design and construction of the future European 
Pressurized Water Reactor, 19:18766 (RA;DE;in German) 
Fuel-Coolant interactions 
Proceedings of the CSNI specialists meeting on fuel-coolant in- 
teractions, 19:18798 (R;US) 
Inspection 
IPE data base structure and insights, 19:18563 (R;US) 
Mechanical Structures 
Guidelines for seismic qualification by experience in ALWRs, 
19:18768 (R;US) 
Meltdown 
Large-scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:18806 (R;US) 
Optimization 
Lessons learned in applying PSA methods to technical specifi- 
cation optimization, 19:18508 (RA;XA) 
Planning 
Preparing for the next generation of nuclear power in the US, 
19:20491 (IA;CA) 
Reactor Accidents 
Large-scale boiling experiments of the flooded cavity concept 
for in-vessel core retention, 19:18805 (R;US) 
Reactor Control Systems 
WTEC panel report on European nuclear instrumentation and 
controls: Final report, 19:18624 (R;US) 
Reactor Cooling Systems 
Natural circulation and stability limits in advanced plants: The 
Galilean law, 19:18767 (R;US) 
Reactor Instrumentation 
WTEC panel report on European nuclear instrumentation and 
controls: Final report, 19:18624 (R;US) 
Reactor Kinetics 
Analysis of the NEACRP PWR rod ejection benchmark prob- 
lems with DIF3D-K, 19:18623 (R;US) 
Reactor Operators 
Implications of an HRA framework for quantifying human acts of 
commission and dependency: Development of a methodol- 
ogy for conducting an integrated HRA/PRA, 19:18770 (R;US) 
Safety 
Influence of PSA methodology on NPP data collection, 
19:18505 (RA;XA) 
Lessons learned in applying PSA methods to technical specifi- 
cation optimization, 19:18508 (RA;XA) 





Thermal Analysis 

Summary of important results and SCDAP/RELAPS analysis for 

OECD LOFT experiment LP-FP-2, 19:18516 (R;US) 
PYRENE 

An exploration of sequence specific DNA-duplex/pyrene interac- 
tions for intercalated and surface-associated pyrene species: 
Technical progress report, 19:19907 (R;US) 

PYRIDINE 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, 1 October 1993-31 December 
1993, 19:17814 (R;US) 

PYRITE 

Bench-scale testing of the Multi-Gravity Separator in combina- 
tion with Microcel: Fifth quarterly report, October 1, 
1993—December 31, 1993, 19:17750 (R;US) 

Development of enhanced sulfur rejection processes: Third 
quarterly technical progress report, April 1, 1993-—June 31, 
1993, 19:17751 (R;US) 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, December 
31, 1993, 19:17829 (R;US) 

Studies of incipient oxidation of pyrite for improved reiection: 
Fifth quarterly technical progress report, October 1, 1993— 
December 31, 1993, 19:17754 (R;US) 

PYRITES 
See PYRITE 
PYROTECHNIC DEVICES 
Characterization of energetic devices for thermal battery appii- 
cations by high-speed photography, 19:19505 (R;US) 
PYROTEK PROCESS 
See LOW BTU GAS 
PZT 

Microstructural development in solution derived PZT thin films, 

19:19108 (R;US) 
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QINSHAN REACTOR 

Two codes used in analysis of rod ejection accident for Qinshan 

Nuclear Power Plant, 19:20509 (R;CN;in Chinese) 
QUANTIZATION 

Q-deformed systems and constrained dynamics, 19:19922 
(RA;DE) 

QUANTUM CHROMODYNAMICS 

Beauty physics in lattice gauge theory, 19:20039 (R;DE) 

Do deep inelastic scattering data favor a light gluino?, 19:20036 
(R;DE) 

Inclusive particle production at HERA: Resolved and direct 
quasi-real photon contributions in next-to-leading order QCD, 
19:20037 (R;DE) 

Mott scattering as a probe of long range QCD, 19:20135 (R;DE) 

New lattice results on the parameters of QCD vacuum, 
19:19991 (RA;DE) 

On the Schroedinger functional in QCD, 19:19994 (R;DE) 

Polarization phenomena in quantum chromodynamics, 
19:20012 (R;US) 

Report of study meeting on dynamics of quarks-hadrons in 
atomic nuclei, 19:20011 (R;JP;in Japanese, English) 

The analytic structure of the anomalous dimension of the four- 
gluon operator in deep inelastic scattering, 19:20030 (R;DE) 

The leptonic decay constants of Qq mesons and the lattice res- 
olution, 19:20025 (R;DE) 

The triple Regge limit of diffractive dissociation in deep inelastic 
scattering, 19:20041 (R;DE) 

QUANTUM ELECTRODYNAMICS 

See also SCHWINGER-TOMONAGA FORMALISM 

Compact U(1) lattice gauge theory without monopoles, 
19:19970 (RA;DE) 

Exact evolution equation for scalar electrodynamics, 19:20002 
(R;DE) 

Fluctuations in quantum electrodynamics with boundary condi- 
tions at finite temperature, 19:20001 (R;DE) 


QUINOLINES 


Phase structure and chiral limit of compact lattice QED with Wil- 
son fermions, 19:19996 (R;DE) 
The present status of non-compact lattice QED, 19:19995 (R;DE) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
A transport equation for quantum fields with continuous mass 
spectrum, 19:19980 (R;DE) 
Nonlinear models in quantum physics, 19:19927 (RA;CZ) 
Proceedings of the CTU seminar 94. Pt. A, 19:20494 (R;CZ) 
Topological quantum field theories in terms of coloured graphs 
associated to quantum groups, 19:19961 (RA;DE) 
QUANTUM MECHANICS 
Adiabatic perturbation theory: Semiclassical limit of the reflec- 
tion coefficient on a potential barrier, 19:19923 (R;DE) 
Complex quantum groups, 19:19965 (RA;DE) 
Duality between quantum algebras and matrix quantum groups, 
19:19972 (RA;DE) 
From R-matrix to quantum double, 19:19971 (RA;DE) 
Hilbert space representation of the SO,(N)-covariant Heisen- 
berg algebra, 19:19966 (RA;DE) 
inhomogeneous quantum groups, 19:19967 (RA;DE) 
On a quantum group symmetric quantum mechanics, 19:19964 
(RA;DE) 
On massless representations of the Q-deformed Poincare alge- 
bra, 19:19962 (RA;DE) 
Paragrassmann analysis and covariant quantum algebras, 
19:19963 (RA;DE) 
Quantum groups, non-commutative differential geometry and 
applications, 19:19929 (R;US) 
Quantum integrable q-performed lattice models, 19:19960 
(RA;DE) 
q-deformed Minkowski space, 19:19959 (RA;DE) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Hadron production in S+nucleus collisions at 200 GeV/nucleon, 
19:20008 (R;US) 
Photon production in an expanding and chemically equilibrating 
gluon-enriched plasma, 19:20004 (R;DE) 
Pre-equilibrium parton dynamics: Proceedings, 19:20006 (R;US) 
Strangeness and the quark-giuon plasma: An experimenter’s 
perspective, 19:20007 (R;US) 
The Mesozoic Era of relativistic heavy ion physics and beyond, 
19:20220 (R;US) 
QUARK MODEL 
See also FLAVOR MODEL 
STRING MODELS 
Meson-diquark-baryon hadronization, 19:19990 (RA;DE) 
Spectroscopy and renormalisation group flow of a lattice 
Nambu-Jona-Lasinio model, 19:19999 (R;DE) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
Heavy quark production in Jets, 19:20009 (R;SE) 
Study of b and c quarks using semileptionic decays with up- 
graded VENUS detector, 19:20049 (RA;JP) 
QUASI-ELASTIC SCATTERING 
Report of study meeting on nuclear physics of quasi-elastic 
scattering, 19:20053 (R;JP;In Japanese, English) 
QUASI-FISSION 
High-energy +-rays in heavy-ion fusion-fission, 
(RA;DE) 
QUINOLINES 
Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, June 20, 
1993-September 20, 1993, 19:17804 (R;US) 
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R (EXPOSURE UNIT) 


R 


R (EXPOSURE UNIT) 
See RADIATION DOSE UNITS 


R CODES 
RESRADS5.05: Site-Specific Residual Radioactivity, 19:20536 
(CM;US) 
RPG1.01: Resource Planning Guide, 19:20549 (CM;US) 
RACIAL GROUPS 
See MINORITY GROUPS 


RAD 
See RADIATION DOSE UNITS 


RADIATION ACCIDENTS 
Radiological Assistance Program plan, Region 8: Revision 1, 
19:19842 (R;US) 
Travel to Brazil to attend the II International Symposium on the 
Radioactive Accident with Cesium-137: Foreign trip report, 
December 6-14, 1993, 19:19841 (R;US) 


RADIATION BURDEN 
See RADIATION DOSES 


RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 


RADIATION DECONTAMINATION 
See DECONTAMINATION 


RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
IONIZATION CHAMBERS 
LOW LEVEL COUNTERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
STREAK CAMERAS 
TRANSITION RADIATION DETECTORS 
Design and construction of a imaging instrument for studying ion 
emission from pure ion emitters, 19:19446 (R;US) 
Draft of the PHENIX Management Plan, 19:19343 (R;US) 
Gas microstrip detectors on resistive plastic substrates, 
19:19439 (R;US) 
Instrumentation for nuclear applications - FY 1993: Final report, 
19:19445 (R;US) 
Measurement of the Pb-210 content of commercially available 
lead samples, 19:19476 (R;DE;in German) 
Proceedings of the CTU seminar 94. Pt. A, 19:20494 (R;CZ) 
Response of high T. superconducting Josephson junction to nu- 
clear radiation, 19:19437 (R;CN) 


RADIATION DOSE DISTRIBUTIONS 
See also SPATIAL DOSE DISTRIBUTIONS 
Discussion of the differences between the ICRU definition and 
the alternative proposal presented at the meeting, 19:19708 
(RA;XA) 
In-vivo dosimetry of therapy radioiodine in thyroid carcinoma us- 
ing PET, 19:19859 (RA;XA) 
Performance requirements of treatment units, 19:19710 (RA;XA) 
The relative merits of radiotherapy plans: Radiobiological and 
physical considerations, 19:19715 (RA;XA) 
RADIATION DOSE UNITS 
A minimum quality assurance programme of the treatment unit, 
19:19711 (RA;XA) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Accuracy 
An inventory of dose specification in the Nordic centres and a 
suggestion for a standardized procedure, 19:19706 (RA;XA) 
Comments on ICRU 29 and ICRU 38, 19:19705 (RA;XA) 


Experience in in-vivo dosimetry investigations in Leuven, 
19:19858 (RA;XA) 
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Calibration 

Radiation dose in radiotherapy from prescription to delivery: 
Proceedings of the interregional seminar for Europe, the Mid- 
die East and Africa held in Leuven, 16-20 September 1991, 
19:19701 (R;XA) 

Recommendations for an independent verification of the initial 
output calibration of megavoltage radiotherapy unit, 19:19868 
(RA;XA) 

Results of the dosimetric studies performed in the frame of the 
quality assurance programme of the Etanidazole (Sr 2508) ra- 
diotherapy multicenter study, 19:19712 (RA;XA) 

Comparative Evaluations 

Absorbed dose intercomparison in Sweden. Radiation treatment 
units and absorbed dose specification in an anatomical phan- 
tom, 19:19853 (RA;XA) 

Review of dose intercomparison at a reference point, 19:19709 
(RA;XA) 

Computerized Simulation 

Radiological performance assessment for the E-Area Vaults at 
the Savannah River Site: Part 2, Simulation of contaminant 
migration in the far-field, 19:19639 (R;US) 

Cuex 

Atmospheric pathway dosimetry report, 1944-1992: Hanford 

Environmental Dose Reconstruction project, 19:19563 (R;US) 
Numerical Analysis 

Calculation of the absorbed dose at any point along the beam 
axis, 19:19854 (RA;XA) 

Experience in in-vivo dosimetry investigations in Leuven, 
19:19858 (RA;XA) 

Possibilities and limitations of in-vivo dosimetry, 19:19856 
(RA;XA) 

Results of quality control of breast cancer irradiations in the 
Netherlands, 19:19716 (RA;XA) 

Techniques used for in-vivo dosimetry, 19:19857 (RA;XA) 

The influence of collimator factor on absorbed dose calculation, 
19:19855 (RA;XA) 

Quality Control 

Radiation dose in radiotherapy from prescription to delivery: 
Proceedings of the interregional seminar for Europe, the Mid- 
die East and Africa held in Leuven, 16-20 September 1991, 
19:19701 (R;XA) 

Specificity 

Absorbed dose intercomparison in Sweden. Radiation treatment 
units and absorbed dose specification in an anatomical phan- 
tom, 19:19853 (RA;XA) 

Problems and challenges in radiation dosimetry in Lagos, 
19:19719 (RA;XA) 

Quality assurance of treatment planning systems, 19:19717 
(RA;XA) 

The ARL linear accelerator facility for radiotherapy dosimetry, 
19:19863 (RA;XA) 

Standardization 

An inventory of dose specification in the Nordic centres and a 
suggestion for a standardized procedure, 19:19706 (RA;XA) 

Comments on ICRU 29 and ICRU 38, 19:19705 (RA;XA) 

The calibration chain. Role of the IAEA/WHO network of SSDLs, 
19:19851 (RA;XA) 

T Codes 
TDACE1: Fission Product Transport and Offsite Dose Calcula- 
tion, 19:20557 (CM;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 

See also NEUTRON FLUX 

Accelerated line-by-line calculations for the radiative transfer of 
trace gases related to climate studies: Progress report No. 1, 
15 September 1993-14 September 1994, 19:19530 (R;US) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INDUCED MUTANTS 

Collection of rice mutants and application studies of their agro- 

nomic characters, 19:19799 (R;CN;In Chinese) 





PCR detection of retinoblastoma gene deletions in radiation- 

induced mouse lung adenocarcinomas, 19:19813 (R;US) 
RADIATION INJURIES 

Plasma thrombomodulin and von Willebrand factor as molecular 
markers of endothelial cell injury in patients undergoing regu- 
lar radiotherapy, 19:19837 (R;CN) 

RADIATION MONITORING 

See also PERSONNEL MONITORING 

Analysis of area monitoring options for Westinghouse Hanford 
Company, 19:18239 (R;US) 

IMIS - the German integrated radioactivity information- and deci- 
sion support system, 19:20597 (IA;DE) 

Practical experience in and improvements to aerosol sampling 
for trace analysis of airborne radionuclides in ground level air, 
19:19564 (R;DE) 

Quality assurance of radiation monitoring performed by the 
Swedish nuclear industry. Discharges of liquid wastes 1991, 
19:18635 (R;SE;In Swedish) 

Report of radioactivity survey research in fiscal year 1992, 
19:19893 (R;JP;In Japanese) 

The 1986 law on the prevention of radiation injuries: Surveil- 
lance of environmental radioactivity and preventive measures, 
19:18873 (IA;DE;In German) 

RADIATION MONITORS 

Development of a long-term post-closure radiation monitor: 
Phase 1, Final report, [September 30, 1992—February 28, 
1994], 19:18027 (R;US) 

Gamma monitoring around the training nuclear reactor VR-1, 
19:18634 (RA:CZ) 

The Los Alamos nuclear safeguards and nonproliferation tech- 
nology development program, 19:18272 (R;US) 

RADIATION PROTECTION 

Health physics 1992 progress report, 19:19880 (R;US) 

Mathematical models in nuclear safety and radiation protection 
of nuclear energy: Collection of papers, 19:18513 (1;BG;In 
Bulgarian) 

RESRAD: A computer code for evaluating radioactively contam- 
inated sites, 19:19817 (R;US) 

US Department of Energy radiological contro] manual: Revision 
1, 19:19840 (R;US) 

Using news databases for an inhouse press cutting service, 
19:20595 (IA;DE) 

Westinghouse radiological containment guide, 19:19904 (R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Recursive recovery of Markov transition probabilities from 
boundary value data, 19:19881 (R;US) 

RADICALS 

Fast beam studies of free radical photodissociation, 19:20233 
(R;US) 

The reaction of hydroperoxy-propyl radicals with molecular oxy- 
gen, 19:19157 (R;US) 

RADIOACTIVE AEROSOLS 

Drill string enclosure, 19:18236 (PA;US) 

Final report on fiscal year 1992 activities for the environmental 
monitors line-loss study, 19:17967 (R;US) 

The deposition of particulates in air sampling tubes, 19:19565 
(R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

A note on the behavior of stack gases, 19:19600 (R;US) 

An anion exchange-precipitation procedure for the determina- 
tion of Na*4 in reactor effluent water, 19:18630 (R;US) 

NESHAPs compliance tasks for the PUREX plant, 19:19573 
(R;US) 

Progress toward resolution of vapor problems associated with 
tank 241-C-103, 19:18149 (R;US) 

Quality assurance of radiation monitoring performed by the 
Swedish nuclear industry. Discharges of liquid wastes 1991, 
19:18635 (R;SE;In Swedish) 


RADIOACTIVE WASTE DISPOSAL 


RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE ION BEAMS 


SPiRaL: A radioactive ion beam facility at GANIL, 19:19333 
(R;FR) 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Certification of the Mound 1 kW package for shipping of pluto- 
nium dioxide source material, 19:19239 (R;US) 

Development of a simple thermophysical property model for 
cane fiberboard packages subjected to a hypothetical acci- 
dent fire, 19:19244 (R;US) 

Evaluation of the B-cask in accordance with proposed regula- 
tions of the AEC and ICC for off-site shipments of irradiated 
bismuth, 19:19184 (R;US) 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
9, 19:17990 (R;US) 

Supporting system in emergency response plan for nuclear ma- 
terial transport accidents, 19:17982 (IA;JP) 

The Transport of Radioactive Materials under special arrange- 
ment, 19:17977 (IA;JP) 

The transport of micron-sized particles through short capillaries, 
19:19192 (IA;JP) 

Thermal testing transport packages for radioactive materials: 
Reality vs regulation, 19:19241 (R;US) 

Towards the implementation of ALARA in transport, 19:19870 
(IA;JP) 

Transport of radioactive materials, 19:18281 (R;DK;in Danish) 

Travel to Austria to attend the 10th Meeting of the IAEA Standing 
Advisory Group on the Safe Transport of Radioactive Materi- 
als: Foreign trip report, March 18-26, 1994, 19:17972 (R;US) 

US Department of Energy radiological control manual: Revision 
1, 19:19840 (R;US) 


RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 

An approach to quality classification of deep groundwaters in 
Sweden and Finland, 19:19668 (R;Fl) 

An investigation of bergmounds as analogs to erosion control 
factors on protective barriers, 19:18105 (R;US) 

Area 5 Site Characterization Project: Report of hydraulic prop- 
erty analysis through August 1993, 19:18032 (R;US) 

Colloids or artefacts?: A TVO/SKB cooperation project in Olkilu- 
oto, Finland, 19:19649 (R;Fl) 

Comment and response document for the long-term surveil- 
lance plan for the Collins Ranch Disposal Site Lakeview, 
Oregon, 19:18008 (R;US) 

Hydrology of the Haestholmen island, Loviisa: Summary of the 
measurements in 1980-1993, 19:19669 (R;Fl;in Finnish) 

Identification of permit and waste acceptance criteria provisions 
requiring modification for acceptance of commercial mixed 
waste: National Low-Level Waste Management Program, 
19:18026 (R;US) 

Public participation at Hanford: A new approach to a long-lived 
problem, 19:18880 (R;US) 

Radionuclide releases from natural analogues of spent nuclear 
fuel, 19:18083 (R;US) 

Regulatory document R-104, Regulatory objectives, require- 
ments and guidelines for the disposal of radioactive wastes - 
long-term aspects, 19:18278 (1;CA) 

Regulatory document R-72, Geological considerations in siting 
a repository for underground disposal of high-level radioactive 
waste, 19:18279 (1;CA) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix B 
of Attachment 3: Groundwater hydrology report, Attachment 4: 
Water resources protection strategy, Final, 19:18201 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Appendix 
A of Attachment 3: Calculations, Final, 19:18202 (R;US) 
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RADIOACTIVE WASTE DISPOSAL 


Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Reme- 
dial Action Selection Report, Appendix B of Attachment 2: 
Geology report, Final, 19:18200 (R;US) 

Report on the nuclear waste program in Sweden: Foreign trip 
report, December 12-16, 1993, 19:18020 (R;US) 

Rural migration in Nevada: Lincoln County: Phase 1, 1992— 
1993, 19:18033 (R;US) 

Safe, permanent disposal of used CANDU fuel, 19:18079 (IA;CA) 

Safety analysis of disposal of decommissioning waste from the 
Olkiluoto nuclear power pliant - PURKU-93, 19:18181 (R;Fl;in 
Finnish) 

The effect of fuel type in unsaturated spent fuel tests, 19:17996 
(R;US) 

RADIOACTIVE WASTE FACILITIES 

See also WIPP 

Accidents 

Review of grout particulate-emissions methodology: Letter re- 

port, 19:18103 (R;US) 
Construction 

Contaminated equipment renovation shop: A preliminary study, 
19:18059 (R;US) 

Environmental assessment for the Radioactive and Mixed 
Waste Management Facility: Sandia National Laborato- 
ries/New Mexico, 19:18834 (R;US) 

Report on the nuclear waste program in Sweden: Foreign trip 
report, December 12-16, 1993, 19:18020 (R;US) 

Corrosion 

Corrosion considerations for life management of Hanford high- 
level waste tanks, 19:18144 (R;US) 

Hanford high-level waste evaporator/crystallizer corrosion eval- 
uation, 19:18145 (R;US) 

Cost 

Estimating costs of low-level radioactive waste disposal alterna- 
tives for the Commonwealth of Massachusetts, 19:18046 
(R;US) 

Decontamination 
Decontamination solution development studies, 19:18102 (R;US) 
Environmental Impacts 

Environmental assessment for the Radioactive and Mixed 
Waste Management Facility: Sandia National Laborato- 
ries/New Mexico, 19:18834 (R;US) 

The influence of annual species composition and density on 
perennial seedling density in four plant communities in the 
Northern Mojave Desert, 19:19591 (R;US) 

Flow Models 

Thermal modeling for a potential high-level nuclear waste repos- 

itory at Yucca Mountain, Nevada, 19:18086 (R;US) 
License Applications 

Standard Review Plan for the review of a license application for 
a low-level radioactive waste disposal facility: Revision 3, 
19:18090 (R;US) 

Life-Cycle Cost 

Waste Management Facilities Cost Information report for 
Greater-Than-Class C and DOE equivalent special case 
waste, 19:18048 (R;US) 

Maintenance 

Establishing a predictive maintenance (PdM) program at the 

Hanford Site, 19:18255 (R;US) 
Modifications 

Upgrading a 1944 plutonium-extraction plant to a modern de- 

contamination facility, 19:18251 (R;US) 
Monitoring 

Long-term surveillance plan for the Lowman, Idaho, Disposal 

site: Revision 1, 19:18009 (R;US) 
Operation 

Upgrading a 1944 piutonium-extraction plant to a modern de- 

contamination facility, 19:18251 (R;US) 
Remedial Action 

Oak Ridge National Laboratory Technology Logic Diagram: Ex- 
ecutive Summary, 19:18094 (R;US) 

Technology Evaluation Workshop Report for Tank Waste Chem- 
ical Characterization, 19:18249 (R;US) 
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Satety Analysis 
Critical Protection Item Classification for a waste processing fa- 
cility at Savannah River Site: Revision 1, 19:18261 (R;US) 
Site Characterization 
An experimental comparison of laboratory techniques in deter- 
mining bulk properties of tuffaceous rocks: Yucca Mountain 
Site Characterization Project, 19:18121 (R;US) 
Inverse modeling of test SB4-VM2/216.7 at Wellenberg, 
19:18088 (R;US) 
Site Selection 
Location standards for RCRA Treatment, Storage, and Disposal 
Facilities (TSDFs): RCRA Information Brief, 19:18842 (R;US) 
Stabilization 
National emission standards for hazardous air pollutants applica- 
tion for approval to stabilize the 105N Basin, 19:18223 (R;US) 
Water Influx 
Benchmark and partial validation testing of the FLASH computer 
code, Version 3.0, 19:18045 (R;US) 
Thermal modeling for a potential high-level nuclear waste repos- 
itory at Yucca Mountain, Nevada, 19:18086 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See alsc RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 
Nuclear waste management programme 1994, 19:18089 
(R;Fl;In Finnish) 
Canada 
Used nuclear fuel management in Canada, 19:18064 (RA;XA) 
Computer Codes 
Configuration management plan for the Automated Transporta- 
tion Management System, 19:18037 (R;US) 
Educational Tools 
Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18017 (R;US;In Spanish) 
Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18221 (R;US) 
Environmental Effects 
Used nuclear fuel management in Canada, 19:18064 (RA;XA) 
Fuel Reprocessing Plants 
Reprocessing and fate of long-lived radionuclides, 19:18072 
(RA;XA) 
Nuclear Fuel Recovery and Recycling Center 
LWR spent fuel management in the Federal Republic of Ger- 
many, 19:18067 (RA;XA) 
Nuclear Power Plants 
AVK - a documentation system for radioactive waste, 19:18056 
(IA;DE) 
Plutonium Recycle 
Spent fuel management in Japan, 19:18070 (RA;XA) 
Program Management 
The Transuranic Waste Program's integration and planning ac- 
tivities and the contributions of the TRU _ partnership, 
19:18156 (R;US) 
Public Opinion 
Public involvement in radioactive waste management decisions, 
19:18042 (R;US) 
Public participation at Hanford: A new approach to a long-lived 
problem, 19:18880 (R;US) 
Radioactive Waste Disposal 
LWR spent fuel management in the Federal Republic of Ger- 
many, 19:18067 (RA;XA) 
Reprocessing and fate of long-lived radionuclides, 19:18072 
(RA;XA) 
Radioactive Waste Processing 
Spent fuel management in France: Current status and 
prospects, 19:18066 (RA;XA) 
Spent fuel management in Hungary: Present status and progress 
in the back-end of the nuclear fuel cycle, 19:18068 (RA;XA) 
Spent fuel management in India: A review, 19:18069 (RA;XA) 
Spent fuel management in Japan, 19:18070 (RA;XA) 
Spent fuel management in the Republic of Korea: Past, present 
and future, 19:18071 (RA;XA) 





Radioactive Waste Storage 

An update on used fuel management in Canada, 19:18065 
(RA;XA) 

LWR spent fuel management in the Federal Republic of Ger- 
many, 19:18067 (RA;XA) 

Reprocessing and fate of long-lived radionuclides, 19:18072 
(RA;XA) 

Spent fuel management in France: Current status and 
prospects, 19:18066 (RA;XA) 

Spent fuel management in Hungary: Present status and progress 
in the back-end of the nuclear fuel cycle, 19:18068 (RA;XA) 

Spent fuel management in India: A review, 19:18069 (RA;XA) 

Spent fuel management in Japan, 19:18070 (RA;XA) 

United States high-level radioactive waste management pro- 
gram: Current status and plans, 19:18078 (RA;XA) 

Regulations 

State of the art in waste management and related experience 
with the application of the KTA nuclear safety rules, 19:18003 
(RA;DE;In German) 

Spent Fuel Storage 
Spent fuel management in the Republic of Korea: Past, present 
and future, 19:18071 (RA;XA) 
Waste Transportation 
Spent fuel management in India: A review, 19:18069 (RA;XA) 
RADIOACTIVE WASTE PROCESSING 

DWPF coupled feed flowsheet material balance with batch one 
sludge and copper nitrate catalyst, 19:18174 (R;US) 

Development and testing of composite ion-exchangers, 
19:19145 (RA;CZ) 

Frequency of deflagration in the in-tank precipitation process 
tanks due to loss of nitrogen purge system: Revision 2, 
19:18173 (R;US) 

Guideline for benchmarking thermal treatment systems for low- 
level mixed waste, 19:18031 (R;US) 

Process Technical Basis Documentation Diagram for a solid- 
waste processing facility, 19:18147 (R;US) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 1: Radiological surrogates, 19:18030 (R;US) 

RADIOACTIVE WASTE STORAGE 

Active sites environmental monitoring Program - Program Plan: 
Revision 2, 19:18099 (R;US) 

Ferrocyanide Safety Program: Quarterly report for the period 
ending March 31, 1994, 19:18246 (R;US) 

Organic carbon in Hanford single-shell tank waste, 19:18242 
(R;US) 

Progress toward mitigation of flammable gas Tank 241-SY-101, 
19:18157 (R;US) 

Progress toward resolution of vapor problems associated with 
tank 241-C-103, 19:18149 (R;US) 

Resolving the Ferrocyanide Safety Issue at the Hanford Site, 
19:18252 (R;US) 

The Hanford Site Tank Waste Remediation System: An update, 
19:18153 (R;US) 

Travel to France and Switzerland to collaborate on radioactive 
waste storage: Foreign trip report, June 15-20, 1993, 
19:18019 (R;US) 

Two-phase flow in fractured rock, 19:18087 (R;US) 

Waste Tank Organic Safety Project: Analysis of liquid samples 
from Hanford waste tank 241-C-103, 19:18110 (R;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Bioconversion 
Microbiological treatment of radioactive wastes, 19:18006 (R;US) 
Chemical Analysis 

Technology Evaluation Workshop Report for Tank Waste Chem- 

ical Characterization, 19:18249 (R;US) 
Combustion 

An estimate of chlorine-induced volatilities of actinides in the 

Rocky Flats Plant Fluidized Bed Incinerator, 19:18131 (R;US) 


RADIOACTIVE WASTES 
Transmutation 


Compiled Data 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
9, 19:17990 (R;US) 

Coordinated Research Programs 

Nuclear waste management programme 1994, 19:18089 

(R;Fl;In Finnish) 
Corrosion 

Colloid formation during the corrosion of SRL 200 glass, 

19:17998 (R;US) 
Dissolution 

Constraints on the affinity term for modeling long-term glass dis- 

solution rates, 19:18135 (R;US) 
Environmental Transport 

F-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1998: Volume 1, 19:18194 (R;US) 

H-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18195 (R;US) 

Gas Analysis 

Technology Evaluation Workshop Report for Tank Waste Chem- 

ical Characterization, 19:18249 (R;US) 
Ground Disposal 

Physical and hydraulic properties of sediments and engineered 
materials associated with grouted double-shell tank waste 
disposal at Hanford, 19:18104 (R;US) 

Inventories 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
9, 19:17990 (R;US) 

Organic carbon in Hanford single-shell tank waste, 19:18242 
(R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1993, 19:18136 (R;US) 

Leaching 

Colloid formation during the corrosion of SRL 200 glass, 

19:17998 (R;US) 
Minimization 

A decision analysis method for selection of waste minimization 
process options for TRU mixed material at Rocky Flats, 
19:18116 (R;US) 

Packaging 

Status of the Beneficial Uses Shipping System cask (BUSS), 

19:17989 (R;US) 
Radiation Monitoring 

Environmental surveillance master sampling schedule, 
19:18189 (R;US) 

Groundwater level monitoring sampling and analysis plan for en- 
vironmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:18092 (R;US) 

Radioactive Waste Disposal 
NPR liquid radioactive waste, 19:18632 (R;US) 
Radioactive Waste Management 

Savannah River Site environmental report for 1993 summary 

pamphlet, 19:19575 (R;US) 
Radioactive Waste Processing 

Health risk and impact evaluation for recycling of radioactive 
scrap metal, 19:18000 (R;US) 

Research and development task plan: Shielded Cells Batch 1 
campaign: Revision 2, 19:18170 (R;US) 

Radioactive Waste Storage 

Fire testing of 55 gallon metal waste drums for dry waste stor- 

age, 19:18127 (R;US) 
Standards 

Challenges in quality of environmental measurements for com- 

pliance, 19:18001 (R;US) 
Transmutation 

A ThoriunV/Uranium fuel cycle for an advanced accelerator 
transmutation of nuclear waste concept, 19:18084 (R;US) 

Accelerator transmutation of wastes (ATW) - Prospects and 
safety, 19:18125 (R;SE) 

Development of a technique for measuring cross sections of in- 
terest to accelerator transmutation of waste (ATW), 19:18085 
(R;US) 
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Transport 

A decision analysis method for selection of waste minimization 
process options for TRU mixed material at Rocky Flats, 
19:18116 (R;US) 

Status of the Beneficial Uses Shipping System cask (BUSS), 
19:17989 (R;US) 

Transport Regulations 

Manifest requirements: 
(R;US) 

Pretransport requirements for waste generators: RCRA Infor- 
mation Brief, 19:18013 (R;US) 

Transportation of RCRA hazardous wastes: RCRA Information 
Brief, 19:18012 (R;US) 

Transportation Systems 

Hazardous and mixed waste transportation program, 19:17976 

(1A;JP) 
Underground Disposal 

Development of a long-term post-closure radiation monitor: 
Phase 1, Final report, [September 30, 1992—February 28, 
1994], 19:18027 (R;US) 

INEL cold test pit demonstration of improvements in information 
derived from non-intrusive geophysical methods over buried 
waste sites: Phase 2, Final report, 19:18025 (R;US) 
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1959, 19:18060 (R;US) 

Underground tank vitrification: A pilot-scale in situ vitrification 
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Vitrification of mixed waste from uranium processing operations, 
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Waste Management 
Mixed waste management facility FY94 plan, 19:18132 (R;US) 
Waste Transportation 

Travel to Austria to participate in the IAEA’s Seminar on Devel- 
opments in Radioactive Waste Transport: Foreign trip report, 
February 21—25, 1994, 19:18093 (R;US) 

RADIOACTIVITY 

Atmospheric pathway dosimetry report, 1944-1992: Hanford 

Environmental Dose Reconstruction project, 19:19563 (R;US) 
RADIOACTIVITY TRANSPORT 

Analysis of German rail accident statistics for risk assessments, 
19:17980 (IA;JP) 

Development of emergency arrangements for the transport of 
radioactive waste to a deep repository, 19:17983 (IA;JP) 

RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Biomedical user facility at the 400-MeV Linac at Fermilab, 
19:19398 (R;US) 

Scientific Advisor of the US Delegation to the forty-third session 
of the United Nations Scientific Committee on the Effects of 
Atomic Radiation, held in Austria: Foreign trip report, March 
4-12, 1994, 19:19894 (R;US) 

RADIODIAGNOSIS (RADIONUCLIDES) 
See DIAGNOSIS 
NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Radioecology of large rivers: site and experiment data for mod- 


elling (application to the Meuse and the Rhone), 19:18626 
(R;BE;In French) 


RADIOECOLOGY 
Information support of the process of elimination of the Cher- 
nobyl accident effects, 19:18780 (IA;DE) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOISOTOPE BATTERIES 
GPHS-RTGs in support of the Cassini Mission: Semiannual 


technical progress report, 27 September 1993-27 March 
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RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 


RCRA Information Brief, 19:18014 
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See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also ELEMENT 104 ISOTOPES 
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NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 
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3: Project Plan, 19:19589 (R;US) 
Final report on the Background Soil Characterization Project at 
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Final report on the Background Soil Characterization Project at 
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Meteorological information, 19:19537 (R;US) 
Non medical uses of radioisotopes, 19:18294 (IA;CA) 
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RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
Two-channel microwave radiometer for observations of total col- 
umn precipitable water vapor and cloud liquid water path, 
19:19553 (R;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
Animation of environmental assessment at sinking of vessel 
transporting radioactive materials, 19:19656 (IA;JP) 
Atmospheric pathway dosimetry report, 1944-1992: Hanford 
Environmental Dose Reconstruction project, 19:19563 (R;US) 
Development of a long-term post-closure radiation monitor: 
Phase 1, Final report, [September 30, 1992—February 28, 
1994], 19:18027 (R;US) 
Ecotoxicity literature review of selected Hanford Site contami- 
nants, 19:19618 (R;US) 
RESRAD5.05: Site-Specific Residual Radioactivity, 19:20536 
(CM;US) 
TDACE1: Fission Product Transport and Offsite Dose Calcula- 
tion, 19:20557 (CM;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Clinical evaluation of °°™Te DMSA uptake by kidneys. Prelimi- 
nary communication, 19:19731 (IA;CZ;in Czech) 
Dibenzodiazepines (clozapine) and analogues were labelled 
with carrier-free carbon-11 and fluorine-18, 19:19165 
(R;DE;in German) 
National metrological testing of radiopharmaceutical activity me- 
ters in Czechoslovakia, 19:18296 (IA;CZ;ln Czech) 
Nuclear medicine program progress report for quarter ending. 
March 31, 1994, 19:19782 (R;US) 
Nuclear medicine: Czech special bulletin, 19:19724 (I;CZ;In 
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RADIOPROTECTIVE SUBSTANCES 
Chemical protection from high LET radiation, 
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RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Metaphase chromosome and nucleoid differences between CHO- 
K1 and its radiosensitive derivative xrs-5, 19:19811 (R;US) 
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RADIOSENSITIZERS 
9-8-arabinofuranosyladenine preferentially sensitizes radiore- 
sistant squamous cell carcinoma cell lines to x-rays, 19:19812 
(R;US) 
RADIOSURGERY 
See RADIOTHERAPY 


RADIOTHERAPY 
Accuracy 
Performance requirements of treatment units, 19:19710 (RA;XA) 
Dose-Response Relationships 
The impact of quality assurance on the optimization of tumour 
control probability, 19:19703 (RA;XA) 
Goiter 
Peculiarities of radioactive iodine uses for treatment in endemic 
regions, 19:19766 (IA;UA;In Ukrainian) 
Radionuclide therapy of thyroid diseases, 19:19765 (IA;UA;In 
Ukrainian) 
Gold 198 


Radionuclide therapy of thyroid diseases, 19:19765 (IA;UA;in 
Ukrainian) 


lodine 131 

About the possibility of 191 | leukosogenic action during diffusion 
toxic goiter treatment, 19:19768 (IA;UA;In Ukrainian) 

lodine radiotherapy of thyroid cancer, 19:19767 (IA;UA;in 
Ukrainian) 

Peculiarities of radioactive iodine uses for treatment in endemic 
regions, 19:19766 (IA;UA;In Ukrainian) 

Radionuclide therapy of thyroid diseases, 19:19765 (IA;UA;in 
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Meetings 

Radiation dose in radiotherapy from prescription to delivery: 
Proceedings of the interregional seminar for Europe, the Mid- 
die East and Africa held in Leuven, 16-20 September 1991, 
19:19701 (R;XA) 

Physical Radiation Effects 

Radiation dose in radiotherapy of cancer of the breast from pre- 
scription to delivery. The Nigerian experience, 19:19718 
(RA;XA) 

Planning 

Acquisition of patient data, anatomical data, 19:19713 (RA;XA) 

PC aided quality assurance in radiotherapy, 19:19864 (RA;XA) 

Possibilities and limitations of in-vivo dosimetry, 19:19856 
(RA;XA) 

Quality assurance of treatment planning systems, 19:19717 
(RA;XA) 

Radiation dose in radiotherapy from prescription to delivery: 
Proceedings of the interregional seminar for Europe, the Mid- 
dle East and Africa held in Leuven, 16-20 September 1991, 
19:19701 (R;XA) 

The ARL linear accelerator facility for radiotherapy dosimetry, 
19:19863 (RA;XA) 

The relative merits of radiotherapy plans: Radiobiological and 
physical considerations, 19:19715 (RA;XA) 

Treatment simulation, 19:19714 (RA;XA) 

Quality Assurance 

A minimum quality assurance programme of the treatment unit, 
19:19711 (RA;XA) 

Different types of portal imaging systems, 19:19720 (RA;XA) 

PC aided quality assurance in radiotherapy, 19:19864 (RA;XA) 

Planned quality audit network in the USA, 19:19862 (RA;XA) 

Problems and challenges in radiation dosimetry in Lagos, 
19:19719 (RA;XA) 

Quality assurance of treatment planning systems, 19:19717 
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Recommendations for an independent verification of the initial 
output calibration of megavoltage radiotherapy unit, 19:19868 
(RA;XA) 

Results of the dosimetric studies performed in the frame of the 
quality assurance programme of the Etanidazole (Sr 2508) ra- 
diotherapy multicenter study, 19:19712 (RA;XA) 

The impact of quality assurance on the optimization of tumour 
control probability, 19:19703 (RA;XA) 
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Design of a high energy medical cassette for radiotherapy portal 
imaging, 19:19721 (RA;XA) 
Different types of portal imaging systems, 19:19720 (RA;XA) 
Quality audit activities in different countries, 19:19867 (RA;XA) 
Radiation dosimetry in Cyprus, 19:19865 (RA;XA) 
Simulation 
Treatment simulation, 19:19714 (RA;XA) 
Specificity 
Quality audit activities in different countries, 19:19867 (RA;XA) 
Thyroid 
lodine radiotherapy of thyroid cancer, 19:19767 (IA;UA;in 
Ukrainian) 
Peculiarities of radioactive iodine uses for treatment in endemic 
regions, 19:19766 (IA;UA;In Ukrainian) 
RADIUM 
Dose-response relationships for female radium dial workers: A 
new look, 19:19820 (R;US) 
Tumorigenesis in the U.S. radium luminizers: How unsafe was 
this occupation?, 19:19819 (R;US) 
RADIUM A 
See POLONIUM 218 
RADIUM ADDITIONS 
See ALLOYS 
RADIUM F 
See POLONIUM 210 
RADON 
Aerosol microphysics of indoor radon: Final report, [March 1, 
1987—September 30, 1991], 19:18913 (R;US) 
Detection of radon and thoron daughters using electrostatic col- 
lection, 19:19464 (RA;CZ) 
RADON 220 
Detection of radon and thoron daughters using electrostatic col- 
lection, 19:19464 (RA;CZ) 
RADON 222 
A modeling study of the effect of depth of burial of depleted ura- 
nium and thorium on radon gas flux at a dry desert alluvial soil 
radioactive waste management site (RWMS), 19:19532 (R;US) 
RAIN 
Soil moisture monitoring results at the radioactive waste 
management complex of the Idaho National Engineering Lab- 
oratory, FY-1993, 19:19594 (R;US) 
RARE EARTH COMPLEXES 
Double-double effect and coordination number, 
(R;PL;In Polish) 
RARE EARTHS 
Selective chelation and extraction of lanthanides and actinides 
with supercritical fluids, 19:18224 (R;US) 
RARE GASES 
See also KRYPTON 
RADON 
XENON 
Health hazard from a long-lived rare gas activity, 19:19849 (R;US) 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RDF 
See REFUSE DERIVED FUELS 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
NUCLEAR REACTION KINETICS 
Neutron detectors for fusion reaction-rate measurements, 
19:20473 (R;US) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also ATWS 
LOSS OF COOLANT 
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A hypothetical severe reactor accident in Sosnovyj Bor, Russia: 


Short-term radiological consequences in southern Finland, 
19:18636 (R;Fl) 
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Large-scale boiling experiments of the flooded cavity concept 
for in-vessel core retention, 19:18805 (R;US) 

NPP unusual events: data, analysis and application, 19:18586 
(1;BG) 

Summary of important results and SCDAP/RELAPS analysis for 
OECD LOFT experiment LP-FP-2, 19:18516 (R;US) 

WWER severe accident modelling with MAAP4, 19:18506 
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REACTOR CELLS 
WIMS-D/4:  Multigroup Reactor Lattice Cell Calculation, 
19:20538 (CM;GB) 
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CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

A transient overpower experiment in EBR-Il, 19:18762 (R;US) 

Aging management guideline for commercial nuclear power 
plants-pumps, 19:18491 (R;US) 

Calculations to estimate the margin to failure in the TMl-2 ves- 
sel, 19:18517 (R;US) 

Concrete containment aging study, 19:18585 (R;US) 

Evaluation of computer-based ultrasonic inservice inspection 
systems, 19:18590 (R;US) 

Handling and disposal of SP-100 ground test nuclear fuel and 
equipment, 19:18555 (R;US) 

Licensee contractor and vendor inspection status report: Vol- 
ume 18, No. 1, Quarterly report, January-March 1994, 
19:18565 (R;US) 

Twenty-First Water Reactor Safety Information Meeting: Volume 
3, Primary system integrity; Aging research, products and ap- 
plications; Structural and seismic engineering; Seismology 
and geology: Proceedings, 19:18488 (R;US) 

REACTOR CONTROL RODS 

See CONTROL ELEMENTS 

REACTOR CONTROL SYSTEMS 
WTEC panel report on European nuclear instrumentation and 
controls: Final report, 19:18624 (R;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also SECONDARY COOLANT CIRCUITS 
SHROUDS 
Auxiliary Water Systems 

Emergency cooling and air filtration systems for HAPO reactors, 

19:18784 (R;US) 
Flow Rate 

190-H drawdown test, 19:18706 (R;US) 

A method to determine optimum venturi size, 19:18698 (R;US) 

Increased coolant flow for H reactor, 19:18728 (R;US) 

interim flow increases at B, D, DR, F and H reactors related to the 


short-range water plant modification program, 19:18690 (R;US) 
Low flow tubes, 19:18724 (R;US) 


Production test IP-326-I: Low flow calibration tests at the old re- 
actors, 19:18671 (R;US) 
Technical note on the determination of K-reactor last-ditch cool- 
ing adequacy, 19:18734 (R;US) 
Heat Transfer 
Production test IP-285-C and supplement a measurement of op- 
erating temperatures of uncooled thermal shield cooling tube: 
Final report, 19:18680 (R;US) 
Production test IP-338-A: DR-reactor heat decay test at high 
outlet water temperatures, 19:18674 (R;US) 
The effect of fringe poison on heat generation in the shield com- 
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Hydraulics 
B and D downcomer prototype data, 19:18693 (R;US) 
Hydraulic demand curves for K-reactor geometry at low tube 
powers, 19:18679 (R;US) 
Pipes 
Verification of RELAPS5 capabilities to simulate pressure wave 
propagation for instantaneous pipe breaks, 19:18640 (R;US) 


670 ERA Vol. 19, No. 7 


Pressure Measurement 
Pressure measurements on 19-1/2 crossheader: DR Reactor, 
19:18719 (R;US) 
Shutdown 
K-pile water shut off, 19:18657 (R;US) 
Stress Analysis 

Results of the 105-DR effluent piping stress measurements from 

IP-342-AG, 19:18681 (R;US) 
Testing 

Flow loop defect-test behavior of NPR size coextruded fuel 
tubes, 19:18667 (R;US) 

Pressure and flow data PT IP-573-1, 100-K flow tests, 19:18716 
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Results of reverse flow experimental tests for C operational 
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Advances in fuel fabrication at the Chilean Commission for Nu- 
clear Energy (CCHEN), 19:18622 (RA;US) 

Georgia Tech research reactor conversion to low enrichment— 
calculational capabilities assessment, 19:18616 (RA;US) 

HEU-LEU conversion of FRJ-2 DIDO at KFA Juelich, 19:18522 
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Measurements and experiences during conversion of DR 3 to 
low enriched silicide fuel, 19:18608 (RA;US) 

Power upgrade and conversion of the Colombia R-1 reactor to 
TRIGA-Leu fuel, 19:18618 (RA;US) 

Production Test IP-358-AC: Replacement of carbon dioxide with 
nitrogen as a constituent of the K reactor atmosphere, 
19:18682 (R;US) 

State of the LEU conversion effort at the University of Virginia 
reactor, 19:18617 (RA;US) 

Status report on the conversion of the Rhodel Island Nuclear 
Science Center Reactor, 19:18615 (RA;US) 

Status report on the core conversion of the OSIRIS reactor, 
19:18614 (RA;US) 

REACTOR DECOMMISSIONING 

Decommissioning of the Loviisa power plant, 19:18519 (R;Fl;in 
Finnish) 

Safety analysis of disposal of decommissioning waste from the 
Olkiluoto nuclear power plant - PURKU-93, 19:18181 (R;Fl;in 
Finnish) 

Summary report of the decommissioning plan for the Olkiluoto 
power plant, 19:18495 (R;Fl;in Finnish) 

REACTOR DISMANTLING 

Application of the KTA nuclear safety rules in activities for de- 
commissioning and dismantling nuclear power plant, shown 
with the example of the Niederaichbach reactor station, 
19:18523 (RA;DE;in German) 

Decommissioning of the NUKEM-AIt facility. The decommission- 
ing procedure adopted for the Hanau fuel element fabrication 
plants NUKEM-A and HOBEG, 19:17952 (RA;DE;in German) 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Refuelling PSA for TVO Vl, 19:18486 (RA;XA) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

WTEC panel report on European nuclear instrumentation and 

controls: Final report, 19:18624 (R;US) 
REACTOR KINETICS 

Program DYNAMIKA for the reactor kinetic calculations, 

19:18581 (RA;CZ) 
REACTOR LATTICES 

GAUGE3: Two-Dimensional Neutron Diffusion-Depletion for 

Hexagonal Lattice, 19:20556 (CM;US) 
REACTOR LICENSING 

Indexes to Nuclear Regulatory Commission Issuances, July— 
December 1993: Volume 38, Index 2, 19:18568 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, July— 
September 1993: Volume 38, Index 1, 19:18567 (R;US) 


Nuclear Regulatory Commission Issuance: Volume 39, No. 1, 
19:18570 (R;US) 





Nuclear Regulatory Commission Issuances: Volume 39, No. 2, 
19:18571 (R;US) 

Nuclear Regulatory Commission issuances, December 1993: 
Volume 38, No. 6, 19:18569 (R;US) 

The role of probabilistic safety assessment in the licensing of 
Angra-1 Nuclear Power Plant, 19:18503 (RA;XA) 

Use of PSA in a regulatory framework, 19:18504 (RA;XA) 
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Issues and trends in CANDU maintenance, 19:18532 (IA;CA) 
REACTOR OPERATION 

RAMONA-4B development for SBWR safety studies, 19:18771 
(R;US) 

REACTOR OPERATORS 

Implications of an HRA framework for quantifying human acts of 
commission and dependency: Development of a methodol- 
ogy for conducting an integrated HRA/PRA, 19:18770 (R;US) 

Textbooks for training and examining the staff of research nu- 
clear reactors, 19:20495 (RA;CZ) 

REACTOR PROTECTION SYSTEMS 

Evaluating software for safety systems in nuclear power plants, 
19:18808 (R;US) 

Functional issues and environmental qualification of digital pro- 
tection systems of advanced light-water nuclear reactors, 
19:18800 (R;US) 

REACTOR SAFETY 

Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical 
committe meeting held in Budapest, 7-11 September 1992, 
19:18795 (R;XA) 

Can research work contribute to further developing the KTA nu- 
clear safety rules?, 19:18578 (RA;DE;In German) 

Comparison of the core damage probability by the SPSA com- 
puter program and by analytical methods - a simplified loss of 
offsite power: Validation of the SPSA program, 19:18518 (R;Fl) 

impact of shutdown risk-based assessment of technical specifi- 
cations, 19:18511 (RA;XA) 

List of documents published in the series ‘Safety of Nuclear Fa- 
cilities’ in 1975-1993. Bibliography of documents published in 
the same series in 1990-1993, 19:20493 (1;CZ;In Czech) 

Looking back on 20 years of existence of the KTA the question 
is: what now?, 19:18871 (RA;DE;in German) 

Mathematical models in nuclear safety and radiation protection 
of nuclear energy: Collection of papers, 19:18513 (I;BG;In 
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Nuclear technology in Germany in 1993: Tasks, problems, per- 
spectives from the point of view of those concerned, 19:18870 
(R;DE;In German) 

Proceedings of the Digital Systems Reliability and Nuclear 
Safety Workshop, 19:18799 (R;US) 

Regulatory decision making by decision analyses, 19:18480 
(R;Fl) 

Software for nuclear safety critical applications, 19:18748 
(RA;CZ) 

TECDO - status and recent developments, 19:18778 (IA;DE) 

The IAEA data bases releated to nuclear safety technical assis- 
tance to Eastern Europe, 19:18777 (IA;DE) 

The importance of risk-based regulation to developing nations, 
19:20607 (RA;XA) 

Twenty-First Water Reactor Safety Information Meeting: Volume 
3, Primary system integrity; Aging research, products and ap- 
plications; Structural and seismic engineering; Seismology 
and geology: Proceedings, 19:18488 (R;US) 
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See SITE SELECTION 
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Calculations to estimate the margin to failure in the TMI-2 ves- 
sel, 19:18517 (R;US) 

Observations of quenching of downward-facing surfaces, 
19:18535 (R;US) 
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See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 

An assessment and evaluation for recycle/reuse of contami- 
nated process and metallurgical equipment at the DOE Rocky 
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Health risk and impact evaluation for recycling of radioactive 
scrap metal, 19:18000 (R;US) 

REDOX PROCESS 

Addendum to HW-34882: Technical appraisal of Redox ruthe- 
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Recommendations for separations processes program, 
19:17956 (R;US) 
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Hydrometeor erosion flight tests, 19:19235 (R;US) 
REFRIGERANTS 

Information on alternative refrigerants and lubricants: The ARTI 
refrigerant database, 19:19528 (R;US) 

Measurement of viscosity, density, and gas solubility of refriger- 
ant blends in selected synthetic lubricants: Quarterly report, 
January 1—March 31, 1994, 19:19090 (R;US) 
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refrigerants and lubricants, 19:19092 (R;US) 
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Thermophysical properties of HFC-143a and HFC-152a: Quar- 
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Thermophysical properties of HFC-143a and HFC-152a: Quar- 
terly report, 1 January—31 March 1994, 19:18912 (R;US) 

REFRIGERATION 

Refrigeration and _ air-conditioning 

19:18923 (R;US) 
REFRIGERATORS 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20546 (CM;US) 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:20547 (CM;US) 

Properties and applications of powder-filled evacuated-panel 
superinsulations, 19:18911 (R;US) 

REFUSE DERIVED FUELS 

Co-combustion and emissions tests of mixed plastics and used 
packaging, 19:18421 (RA;Fl) 

Storage of waste fuels: Industrial- and household wastes, 
19:18323 (R;SE;In Swedish) 

REGION | 
See USA 
REGION Il 
See USA 
REGION Ill 
See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION Vi 
See USA 
REGION VII 
See USA 
REGION Vill 
See USA 


technology workshop, 
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REGION X 


REGION X 
See USA 
REGULATIONS 

See also POLLUTION REGULATIONS 

Role of PSA in licensing, regulation and design as applied in the 
Netherlands, 19:18474 (RA;XA) 

Status and future prospects of regulatory issues of PSA applica- 
tion in the Ukraine, 19:18473 (RA;XA) 

REGULATORY GUIDES 

KTA nuclear safety rules, or the love for service according to the 

rules, 19:18562 (RA;DE;in German) 
REINFORCED PLASTICS 
Micromechanical modeling of advanced materials, 19:19106 
(R;US) 
REINLUFT PROCESS 
See DESULFURIZATION 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REM 
See RADIATION DOSE UNITS 
REMEDIAL ACTION 
Computerized Simulation 
Site remediation in a virtual environment, 19:19606 (R;US) 
Data Analysis 

Selecting data quality objectives, analytical quality levels, and 

validation levels for CERCLA data, 19:18150 (R;US) 
Data Base Management 

Selecting data quality objectives, analytical quality levels, and 

validation levels for CERCLA data, 19:18150 (R;US) 
Decision Making 

Track 2 sites: Guidance for assessing low probability hazard 

sites at the INEL: Revision 6, 19:18222 (R;US) 
Educational Tools 

Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18221 (R;US) 

Environmental restoration and waste management: An introduc- 
tion: Student edition, 19:18017 (R;US;In Spanish) 

Environmental Impact Statements 

Programmatic environmental impact statement for the Uranium 
Mill Tailings Remedial Action Ground Water Project: Revision 
2, 19:18219 (R;US) 

Feasibility Studies 

Limited field investigation report for the 100-BC-1 Operable Unit, 

19:18036 (R;US) 
Occupational Safety 

Environment, Safety and Health independent evaluation of Fer- 
nald Environmental Restoration Management Company's 
(FERMCO) Comprehensive Environmental Occupational 
Safety and Health Program (CEOSHP), 19:18218 (R;US) 

Planning 

Technology Evaluation Workshop Report for Tank Waste Chem- 

ical Characterization, 19:18249 (R;US) 
Program Management 

Corrective Action Management Units and Temporary Units: 
RCRA Information Brief, 19:18015 (R;US) 

Developing an integrated project plan for the preparation of a 
Remedial Investigation/Feasibility Study Work Plan, 19:18198 
(R;US) 

Surface soil sampling plan for the 200-UP-2 operable unit, 
19:18160 (R;US) 

Public Information 

Public participation at Hanford: A new approach to a long-lived 
problem, 19:18880 (R;US) 

US Department of Energy environmental management advisory 
board public meeting, 19:18018 (R;US) 

Public Opinion 

Public comments and responses to the 1993 Hanford cleanup 

five-year plan, 19:18038 (R;US) 
Quality Assurance 

Quality assurance plan for the Basic Environmental Compliance 
and Monitoring Program (BECAMP): Revision 1, 19:18228 
(R;US) 

UMTRA Project Office Quality Assurance Program Plan: Revi- 
sion 5, 19:18208 (R;US) 
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UMTRA project technical assistance contractor quality assur- 

ance implementation plan, 19:18207 (R;US) 
Recommendations 

Ferrocyanide Safety Program: Data requirements for the ferro- 
cyanide safety issue developed through the data quality 
objectives (DQO) process, 19:18139 (R;US) 

Regulations 
The Off-Site Rule: CERCLA Information Brief, 19:18841 (R;US) 
Risk Assessment 

Limited field investigation report for the 100-BC-1 Operable Unit, 
19:18036 (R;US) 

Sediment quality and ecorisk assessment factors for a major 
river system, 19:19666 (R;US) 

Site Characterization 

Track 2 sites: Guidance for assessing low probability hazard 

sites at the INEL: Revision 6, 19:18222 (R;US) 
Waste Management 

Waste Generation Forecast for DOE-ORO’s Environmental 
Restoration OR-1 Project: FY 1994—FY 2001: Environmental 
Restoration Program, September 1993 Revision, 19:18226 
(R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

SP-100 reactor disassembly remote handling test program, 
19:18556 (R;US) 

REMOTE VIEWING EQUIPMENT 
Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report No. 3, April-June 1993, 19:19183 (R;US) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

A guide to research facilities at the National Renewable Energy 
Laboratory, 19:18864 (R;US) 

Computerization in sustainable energy development: China- 
Denmark examples from research, design, monitoring and 
management, 19:18897 (R;DK) 

Deutsche Presse Agentur (dpa), Hamburg, 19:20594 (IA;DE) 

Meetings on renewable energy technology in Honduras: For- 
eign trip report, December 6-16, 1993, 19:18357 (R;US) 

Workshop on women and global energy policy: Foreign trip re- 
port, January 17-24, 1994, 19:18829 (R;US) 

REPUBLIC OF KOREA 

Nuclear energy in the republic of Korea toward the 21. century, 
19:18573 (IA;CA) 

Spent fuel management in the Republic of Korea: Past, present 
and future, 19:18071 (RA;XA) 

RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 
TRIGA TYPE REACTORS 
Safety review of LEU silicide fuel in the KUR, 19:18611 (RA;US) 
The RERTR Program: Past, present and future, 19:18639 (R;US) 
RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 

Nationwide geothermal resources exploration project, 19:18376 
(IA;JP) 

RESEARCH REACTORS 

See also CP-5 REACTOR 
GRENOBLE REACTOR 
JMTR REACTOR 
JRR-3M REACTOR 
KUR REACTOR 
SPR-3 REACTOR 
SLOWPOKE TYPE REACTORS 
UFTR REACTOR 

A computer model for the transient analysis of compact re- 
search reactors with plate type fuel, 19:18756 (R;US) 

Proceedings of the third meeting of the international group on 
research reactors (IGORR-IIl), 19:18745 (1;JP) 

Status report of the back end of the fuel cycle for research reac- 
tors, 19:18619 (RA;US) 





Steady-state thermal-hydraulic design analysis of the Advanced 
Neutron Source reactor, 19:18802 (R;US) 

Updated neutron spectrum characterization of SNL baseline re- 
actor environments: Volume 2, Analysis computer listings, 
19:18299 (R;US) 

Updated neutron spectrum characterization of SNL baseline re- 
actor environments: Volume 1, Characterization, 19:19900 
(R;US) 

Verification of RELAP5 capabilities to simulate pressure wave 
propagation for instantaneous pipe breaks, 19:18640 (R;US) 

RESERVOIR ROCK 

Characterization of non-Darcy multiphase flow in petroleum 
bearing formations: Annual status report, May 14, 1991—May 
13, 1992, 19:17911 (R;US) 

Characterization of non-Darcy multiphase flow in petroleum 
bearing formations: [Quarterly] report, January 1—March 30, 
1993, 19:17910 (R;US) 

Confirmation study on the effectiveness of prospecting.: Devel- 
opment of fracture type reservoir prospecting, 19:18384 
(IA;JP;In Japanese) 

Data analysis and evaluation accompanied with confirmation 
study on the effectiveness of prospecting.: Analysis and eval- 
uation of fracture type reservoir prospecting, 19:18385 
(IA;JP;in Japanese) 

Investigation of wettability by NMR microscopy and spin-lattice 
relaxation, 19:17925 (R;US) 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Final report, October 1, 1991—August 27, 
1998, 19:17912 (R;US) 

Reservoir condition special core analyses and relative perme- 
ability measurements on Almond formation and Fontainebleu 
sandstone rocks, 19:17924 (R;US) 

RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

’Europa-Huis’ for the nineties, 19:18934 (RA;Fl) 

District heating consumption of buildings: Commercial buildings 
and renovated residential buildings, 19:18916 (R;Fl;in Finnish) 

Energy conversion and storage processes for zero-energy resi- 
dential buildings, 19:18943 (RA;Fl) 

RESIDENTIAL SECTOR 
State externality trends, 19:18887 (RA;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Numerical modelling of combustion processes, 19:17935 (RA;Fl) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 

See also ASHES 

Coal liquefaction process streams characterization and evalua- 
tion: The preliminary evaluation of the kinetics of coal 
liquefaction distillation resid conversion, 19:17781 (R;US) 

RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESIDUUMS 

See RESIDUAL FUELS 
RESINS 

Hydrocycione classifiers for microsorting mixed thermoplastics 
from consumer waste, 19:18995 (RA;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Fourth quarterly final report, October 1, 1998—December 31, 
1993, 19:17839 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Second quarterly final report, April 1, 1993—June 30, 1993, 
19:17837 (R;US) 

Refining of fossil resin flotation concentrate from Western coal: 
Third quarterly final report, July 1, 1993-September 30, 1993, 
19:17838 (R;US) 


RISK ANALYSIS 


Selective flotation of fossil resin from Western coal: Final report, 
July 1, 1990—May 25, 1992, 19:19097 (R;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 
Monthly energy review, April 1994, 19:18892 (R;US) 
Wetland mitigation banking for the oil and gas industry: Assess- 
ment, conclusions, and recommendations, 19:19650 (R;US) 
RESOURCE MANAGEMENT 
RPG1.01: Resource Planning Guide, 19:20549 (CM;US) 
RESOURCE RECOVERY ACTS 
Manifest requirements: RCRA Information Brief, 19:18014 
(R;US) 
Pretransport requirements for waste generators: RCRA infor- 
mation Brief, 19:18013 (R;US) 
RCRA corrective action definitions under Subpart F and pro- 
posed Subpart S: RCRA Information Brief, 19:18843 (R;US) 
Transportation of RCRA hazardous wastes: RCRA Information 
Brief, 19:18012 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
REVERSED-FIELD PINCH DEVICES 
ULQ operation and evolution to RFP in SWIP-RFP(M), 
19:20434 (IA;XA) 
RF SYSTEMS 
Current drive information from measurements of the steady and 
high frequency magnetic fields in the toroidal device <j-tilde x 
b-tilde> RYTHMAC, 19:20374 (iA;AU) 
Feedback systems for local control of race track microtron rf ac- 
celerating sections, 19:19382 (RA;JP) 
The H-1 radio frequency power system and the first results on 
plasma formation, 19:20441 (IA;AU) 
The development of RF reference lines and a timing system for 
Japan Linear Collider, 19:19869 (RA;JP) 
Time and spatial resolved optical emission in a helicon reactor, 
19:20389 (IA;AU) 
RHENIUM COMPLEXES 
The coordination chemistry of technetium and rhenium and ap- 
plications to nuclear medicines: [Annual] technical report, 
April 1, 1998—December 31, 1993, 19:19696 (R;US) 
RHENIUM OXIDES 
X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 
Morphological aspects of surface reactions: Progress report, 
March 1993—March 1994, 19:19132 (R;US) 
RHODIUM COMPOUNDS 
Molecular catalytic coal liquid conversion: Quarterly progress 
report, [Aprit-June 1993], 19:17798 (R;US) 
RHODIUM NITRIDES 
See RHODIUM COMPOUNDS 
RHODOPSIN 
High resolution electron diffraction analysis of structural 
changes associated with the photocycle of bacteriorhodopsin, 
19:19685 (R;US) 
RICE 
Molecular characterization of a maize regulatory gene: Annual 
progress report, November 1991—October 1992, 19:19678 
(R;US) 
Study on movement, accumulation and distribution of '57Cs in 
rice and soils, 19:19579 (R;CN;in Chinese) 
RICHLAND NPR REACTOR 
See N-REACTOR 
RILEY-MORGAN PROCESS 
See COAL GASIFICATION 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
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RISK ASSESSMENT 


RISK ASSESSMENT 
CAirTOX, An inter-media transfer model for assessing indirect 
exposures to hazardous air contaminants, 19:19571 (R;US) 
On the use of fuzzy logic assessment for high consequence im- 
plementation risk analysis, 19:20575 (R;US) 
Presentation and basic applications of PSA results, 19:18502 
(RA;XA) 
The living PSA concept for the Cernavoda NPP, 19:18524 
(RA;XA) 
RISOE NATIONAL LABORATORY 
Annual progress report of the Department of Solid State Physics 
1 January - 31 December 1993, 19:20237 (R;DK) 
Optics and Fluid Dynamics Department annual progress report 
for 1993, 19:20499 (R;DK) 
Systems Analysis Department annual progress report 1993, 
19:18867 (R;DK) 
Technical report for the activities at The Test Station for Wind 
Turbines in 1992, 19:18419 (R;DK;In Danish) 


ROAD TRANSPORT 
Estimation of the individual and collective doses received by 
workers and the public during the transport of radioactive ma- 
terials in france between. 1981 and 1990, 19:19869 (IA;JP) 
Pricing of traffic noise and exhaust gases in road planning, 
19:18989 (R;Fl) 
Special training for drivers of vehicles carrying radioactive mate- 
rials in Germany, 19:17985 (IA;JP) 
ROADS 
Sound barrier wall containing recycled rubber and plastic, 
19:18997 (RA;US) 
ROBOTS 
Design considerations for automated packaging operations, 
19:19234 (R;US) 
ROCK DRILLING 
Study on geothermal well drilling technology, 19:18398 (IA;JP;In 
Japanese) 
ROCK-FLUID INTERACTIONS 
Characterization of crystalline rocks in deep boreholes. The 
Kola, Krivoy Rog and Tyrnauz boreholes: NEDRA - scientific 
industrial company on superdeep drilling and comprehensive 
investigation of the earths interior, 19:18124 (R;SE) 
ROCKETS 
Use of comprehensive NEPA documents to reduce program 
risk, 19:19500 (R;US) 
ROCKGAS PROCESS 
See COAL GASIFICATION 


ROCKS 

See also SYNTHETIC ROCKS 

Characterization of crystalline rocks in deep boreholes. The 
Kola, Krivoy Rog and Tyrnauz boreholes: NEDRA - scientific 
industrial company on superdeep drilling and comprehensive 
investigation of the earths interior, 19:18124 (R;SE) 

Data analysis and evaluation on the measuring system while 
geothermal well drilling, 19:18410 (IA;JP) 

Injury experience in stone mining, 1992, 19:19911 (R;US) 

ROCKY FLATS PLANT 

A decision analysis method for selection of waste minimization 
process options for TRU mixed material at Rocky Flats, 
19:18116 (R;US) 

Comprehensive evaluation of future site alternatives, 19:17991 
(R;US) 

Developing a quality plan within an R&D organization using a 
graded approach, 19:20498 (R;US) 

Evaluation of safety assessment methodologies in Rocky Flats 
Risk Assessment Guide (1985) and Building 707 Final Safety 
Analysis Report (1987), 19:18229 (R;US) 

Finding of no significant impact resumption of thermal stabiliza- 
tion of plutonium oxide in Building 707, 19:18838 (R;US) 

Hazardous Waste Compliance Program Plan, 19:18120 (R;US) 

Isotopic ratio method for determining uranium contamination, 
19:19624 (R;US) 

Polymer solidification of mixed wastes at the Rocky Fiats Plant, 
19:18118 (R;US) 
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Response to comments received from the State of Colorado 
and the public on the Environmental Assessment for resump- 
tion of thermal stabilization of plutonium oxide in Building 707, 
19:18837 (R;US) 

Resumption of thermal stabilization of plutonium oxide in Build- 
ing 707, Rocky Flats Plant, Golden, Colorado: Environmental 
Assessment, 19:18836 (R;US) 

The Rocky Flats Plant Waste Stream and Residue Identification 
and Characterization Program (WSRIC): Progress and 
achievements, 19:18117 (R;US) 

ROCKY MOUNTAIN REGION 

See USA 


ROD EJECTION ACCIDENTS 
Two codes used in analysis of rod ejection accident for Qinshan 
Nuclear Power Plant, 19:20509 (R;CN;In Chinese) 
RODS (CONTROL) 
See CONTROL ELEMENTS 


RODS (FUEL) 
See FUEL RODS 


ROENTGEN (EXPOSURE UNIT) 
See RADIATION DOSE UNITS 


ROENTGEN EQUIVALENT MAN 
See RADIATION DOSE UNITS 


ROMBACH PROCESS 
See COAL GASIFICATION 


ROTAMAK DEVICES 
Results from the 50 litre Rotamak device at Flinders, 19:20405 
(IA;AU) 
The Rotamak - how it works, 19:20439 (IA;AU) 
The measurement of the non-linear Hall force in a Rotamak dis- 
charge, 19:20404 (IA;AU) 
ROTATING PLASMA 
Calculations of dimensions and attractors of non-linear tearing 
mode dynamics, 19:20393 (IA;AU) 
Dynamics of rotating plasmas, 19:20407 (IA;AU) 
Effect of resistivity on the fully toroidal magnetohydrodynamic 
spectrum, 19:20406 (IA;AU) 
Evolution of tearing modes with multiple rational surfaces, 
19:20365 (IA;AU) 
Tearing modes in rotating plasmas with multiple rational sur- 
faces, 19:20364 (IA;AU) 
Transient effects in travelling and rotating field current drive, 
19:20373 (IA;AU) 
RUBIDIUM TUNGSTATES 
X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 
RUMEN 
See STOMACH 


RURAL AREAS 
Meetings on renewable energy technology in Honduras: For- 
eign trip report, December 6-16, 1993, 19:18357 (R;US) 
Review of the activities of the Central American Rural Electrifi- 
cation Support project: Foreign trip report, January 17-30, 
1994, 19:18891 (R;US) 
RUSSIAN FEDERATION 
Reprocessing and fate of long-lived radionuclides, 19:18072 
(RA;XA) 
Spent fuel management in the Russian Federation: State of the 
art and outlook for the future, 19:18073 (RA;XA) 
The state and problems of PSA for WWER plants, 19:18469 
(RA;XA) 
Travel to Russia to visit Arzamas, establish relationships with 
senior staff and identify opportunities for scientific collabora- 
tion: Foreign trip report, 24 February 1994-4 March 1994, 
19:18861 (R;US) 
RUTHENIUM COMPLEXES 
Articles including thin film monolayers and multilayers, 19:19154 
(PA;US) 
Intramolecular energy transfer reactions in polymetallic com- 
plexes.: Progress report, 1991-1992, 19:19130 (R;US) 





S 


S CODES 
SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:20548 (CM;US) 
SSCMAG2.6: Design and Optimize Superconducting Accelera- 
tor Magnets, 19:20539 (CM;US) 
User’s manual for SNL-SAND-Ii code, 19:20225 (R;US) 


SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 

SAFEGUARDS 

See also IAEA SAFEGUARDS 

Guidance on meeting DOE order requirements for traceable 
nondestructive assay measurements, 19:18267 (R;US) 

Predicting linear and nonlinear time series with applications in 
nuclear safeguards and nonproliferation, 19:19019 (R;US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

A computer tool for systems configuration management based 
on PSA models and techniques, 19:18525 (RA;XA) 

Advances in reliability analysis and probabilistic safety assess- 
ment for nuclear power reactors: Report of a technical 
committe meeting held in Budapest, 7-11 September 1992, 
19:18795 (R;XA) 

Comparison of the core damage probability by the SPSA com- 
puter program and by analytical methods - a simplified loss of 
offsite power: Validation of the SPSA program, 19:18518 (R;Fl) 

Experience from the preliminary nuclear power plant Dukovany 
PSA study, 19:18498 (RA;XA) 

Lessons learned in applying PSA technology to diverse risk 
management applications, 19:18477 (RA;XA) 

Nuclear power in the Netherlands, 19:18633 (IA;CA) 

PSA software and utilization experience in reactor plant design, 
19:18475 (RA;XA) 

Research activities for probabilistic safety assessment at the 
Korea Atomic Energy Research Institute, 19:18471 (RA;XA) 

Role of PSA in licensing, regulation and design as applied in the 
Netherlands, 19:18474 (RA;XA) 

SAIS application to WWER reactors, 19:18500 (RA;XA) 

Survey of German PSA investigations for nuclear power plants, 
19:18472 (RA;XA) 

The role of probabilistic safety assessment in the licensing of 
Angra-1 Nuclear Power Plant, 19:18503 (RA;XA) 

Using news databases for an inhouse press cutting service, 
19:20595 (IA;DE) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ENGINEERING 

Experience with performance based training of nuclear criticality 
safety engineers, 19:19246 (R;US) 

SAFETY STANDARDS 
US Department of Energy radiological control manual: Revision 
1, 19:19840 (R;US) 
SALINE ZONE 
See OIL SHALES 
SALMON 

Idaho Supplementation Studies: 
19:18342 (R;US) 

Statistical evaluation of travel time estimation based on data 
from freeze-branded chinook salmon on the Snake River, 
1982-1990, 19:18345 (R;US) 

Yakima Species Interactions Study: 
19:18343 (R;US) 

SAMARIUM 144 TARGET 

Cold multi-nucleon transfer between heavy nuclei: a way to the 
synthesis of heavy elements?, 19:20163 (IA;RU) 

The possibilities of chemical isolation of element 106 from aque- 
ous solutions according to the model experiments with short 
lived tungsten isotopes, 19:20072 (IA;RU) 


Annual report, 1991-1992, 


Annual report, 1992, 


SAVANNAH RIVER PLANT 
Environmental Policy 


SAND 

Concrete application for magnetic sand waste from steel 

foundries, 19:18977 (RA;US) 
SANDIA LABORATORIES 

Audit of Sandia Corporation’s pension plans and other pre- 
funded benefits, 19:20486 (R;US) 

Environmental assessment for the Radioactive and Mixed 
Waste Management Facility: Sandia National Laborato- 
ries/New Mexico, 19:18834 (R;US) 

Integrated Engineering Information Technology, FY93 accomm- 
plishments, 19:20606 (R;US) 

Interim report for SNL/NM environmental drilling project, 
19:18868 (R;US) 

SANDSTONES 

Oil recovery improvement through profile modification by ther- 
mal precipitation: Final report, October 1, 1991—August 27, 
1993, 19:17912 (R;US) 

Reservoir condition special core analyses and relative perme- 
ability measurements on Almond formation and Fontainebleu 
sandstone rocks, 19:17924 (R;US) 

SANITARY LANDFILLS 

Sanitary Landfill groundwater monitoring report: Fourth quar- 

terly report and summary 1993, 19:19647 (R;US) 
SAPPHIRE 

Chirped-Pulse Amplification with flashlamp-pumped Ti:Sapphire 
amplifiers: Revision 1, 19:19312 (R;US) 

Incorporation of iron cations into epitaxial sapphire thin films by 
co-evaporation and subsequent thermal annealing, 19:19074 
(R;US) 

SATELLITES 
See also KOSMOS SATELLITES 
MOON 

Input shaping for three-dimensional slew maneuvers of a preci- 

sion pointing flexible spacecraft, 19:19022 (R;US) 
SAVANNAH RIVER PLANT 
Aerial Surveying 

Aerial radiological surveys of Steed Pond, Savannah River Site: 

Dates of surveys, 1984-1989, 19:19535 (R;US) 
Archaeological Sites 

Intensive archaeological survey of the F/H Surface Enhance- 
ment Project Area, Savannah River Site, Aiken and Barnwell 
Counties, South Carolina, 19:18628 (R;US) 

Archaeological Specimens 

Intensive archaeological survey of the F/H Surface Enhance- 
ment Project Area, Savannah River Site, Aiken and Barnwell 
Counties, South Carolina, 19:18628 (R;US) 

Archaeology 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program: Fiscal year 
1992, 19:18627 (R;US) 

Cultural Objects 

Annual review of cultural resource investigations by the Savan- 
nah River Archaeological Research Program: Fiscal year 
1992, 19:18627 (R;US) 

Demonstration Programs 

Summary report of the drilling technologies tested at the 
Integrated Demonstration Project for cleanup of organic con- 
taminants in soils and groundwater at non-arid sites, 
19:19644 (R;US) 

Environmental Effects 

Fall 1993 Hardwood Seed Collection Project for the Savannah 
River Site, 19:19648 (R;US) 

Savannah River Ecology Laboratory annual technical progress 
report of ecological research, period ending July 31, 1993, 
19:18190 (R;US) 

Savannah River Site environmental report for 1993 summary 
pamphlet, 19:19575 (R;US) 

Species status of Mill Creek Elliptio, 19:19664 (R;US) 

Environmental Policy 

Environmental implementation plan: Chapter 14, Environmental 
compliance tracking and data management: Revision, 
19:18855 (R;US) 
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SAVANNAH RIVER PLANT 
Environmental Policy 


Environmental implementation plan: Chapter 16, Environmental 
appraisal and surveillance program: Draft revision, 19:18856 
(R;US) 

Geology 

Geophysical data fusion for subsurface imaging: Phase 1, 

19:19916 (R;US) 
Pollution 

Guidelines for acceptable soil concentrations in the old F- and 

H-Area Retention Basins, 19:18196 (R;US) 
Radiation Monitoring 

Aerial radiological surveys of Steed Pond, Savannah River Site: 

Dates of surveys, 1984-1989, 19:19535 (R;US) 
Radioactive Effiuents 

Radiological impact of 1992 operations at the Savannah River 

Site, 19:18192 (R;US) 
Remedial Action 

Analysis and evaluation of VOC removal technologies demon- 
strated at Savannah River, 19:19630 (R;US) 

Passive remediation of chlorinated volatile organic compounds 
using barometric pumping, 19:18262 (R;US) 

Risk Assessment 

Evaluation of replacement tritium facility (RTF) compliance with 
DOE safety goals using probabilistic consequence assess- 
ment methodology: Revision 1, 19:18260 (R;US) 

Site Characterization 

Analysis of volatile organic compounds (VOCs) in A/M Area 
Crouch Branch (Cretaceous) Aquifer characterization sam- 
ples: 1993, 19:19640 (R;US) 

Application of cone penetrometer technology in hydrogeological 
investigations at the Savannah River Site (SRS) South Car- 
olina, 19:19638 (R;US) 

Demonstration of innovative monitoring technologies at the Sa- 
vannah River Integrated Demonstration Site, 19:19646 (R;US) 

Groundwater penetrating radar and high resolution seismic for 
locating shallow faults in unconsolidated sediments, 19:18191 
(R;US) 

Storage Facilities 

Annual radioactive waste tank inspection program — 1993, 

19:18178 (R;US) 
Waste Management 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:18854 (R;US) 

F-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18194 (R;US) 

H-Area Seepage Basins groundwater monitoring report — third 
and fourth quarters 1993: Volume 1, 19:18195 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

Waste Processing 

Reaction of formic and nitric acids with Savannah River Site ra- 
dioactive HLW sludge in the DWPF pretreatment steps, 
19:18169 (R;US) 

Waste Water 

Environmental Assessment for the new sanitary sludge land ap- 

plication sites at the Savannah River Site, 19:18183 (R;US) 
Wetlands 

Physiological ecology of SRS Carolina bay phytoplankton com- 
munities: Effects of nutrient changes and CO, sources: 
Renewal year two report, 19:19654 (R;US) 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SAWTOOTH OSCILLATIONS 
Fast sawtooth collapse in tokamaks, 19:20363 (IA;AU) 
SCATTERING 
See also QUASI-ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 

Coherence and chaos, 19:19925 (R;US) 

Scattering theory for the quantum envelope of a classical sys- 
tem, 19:19926 (R;US) 

Wedge scattering by the method of iteration, 19:19943 (R;US) 

SCHMALFELDT-WINTERSHALL PROCESS 

See COAL GASIFICATION 
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SCHWINGER-TOMONAGA FORMALISM 
The geometric Schwinger model on the lattice, 19:19997 (R;DE) 
SCIENTIFIC PERSONNEL 

Discovery as a process, 19:20477 (R;US) 

Environmental Hazards Assessment Program: Quarterly report, 
January 1994—March 1994, 19:19798 (R;US) 

Student Science Enrichment Training Program: Progress report 
for 1 June 1992-31 May 1993, 19:20482 (R;US) 

Transfer Retention at City College in Engineering (TRACC): Fi- 
nal report, September 30, 1992-September 29, 1993, 
19:20481 (R;US) 

SCINTIGRAPHY 

See SCINTISCANNING 
SCINTILLATION CHAMBERS 

See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also SOLID SCINTILLATION DETECTORS 

Scintillating glass fiber neutron sensors: 3, Photon economy in 
scintillating fibers, 19:19474 (R;US) 

SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTISCANNING 

Application of 9°" Tc MAG-3 to the evaluation of performance of 
autologous kidneys after transplantation, 19:19730 (IA;CZ;in 
Czech) 

Automated procedure for DMSA evaluation, 19:19727 (IA;CZ;In 
Czech) 

Combined examination of perfusion of the myocardium and of 
the fibular muscle using 'TICI, 19:19734 (IA;CZ;in Slovak) 

Determination of the structure and function of the compartment 
model of the kidney by factorial analysis and system identifi- 
cation methods, 19:19728 (IA;CZ;in Czech) 

Dynamic renal scintigraphy with captopril. Experience and prob- 
lems in evaluation, 19:19729 (IA;CZ;in Czech) 

Examination of the performance of the eustachian tube by 
phase gammagraphy. Preliminary experience with the newly- 
introduced technique, 19:19747 (IA;CZ;In Czech) 

Normalization of the parametric images generated from dy- 
namic kidney studies, 19:19725 (IA;CZ) 

Radionuclide diagnosis of interstitial lung processes, 19:19748 
(IA;CZ;in Czech) 

Radionuclide evaluation of the separated relative function of kid- 
neys, 19:19732 (IA;CZ;in Czech) 

Radionuclide examination of kidney transplants and its contribu- 
tion to the assessment of the graft’s clinical condition, 
19:19726 (IA;CZ;In Czech) 

SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 

Health risk and impact evaluation for recycling of radioactive 
scrap metal, 19:18000 (R;US) 

US Department of Energy's weapons complex scrap metal in- 
ventory: Research report, 19:19499 (R;US) 

SCRUBBERS 

Passamaquoddy technology recovery scrubber™: Volume 2, Fi- 
nal report: Appendices A-M, 19:18449 (R;US) 

Separation of flue-gas scrubber sludge into marketable prod- 
ucts: Second quarterly technical progress report, December 
1, 1998—February 28, 1994 (Quarter No. 2), 19:18462 (R;US) 

SEABOARD PROCESS 
See DESULFURIZATION 
SEALING MATERIALS 

Designing aluminum sealing glasses for manufacturability, 

19:19104 (R;US) 
SEAWATER 
Removal and regeneration of radionuclides in the ocean, 
19:19658 (RA;JP;In Japanese) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 

Design criteria for coolant backup three remaining smaller reac- 

tors: Revision 1, 19:18737 (R;US) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 





SEDIMENTARY BASINS 

Geologic research of conventional and unconventional hydro- 
carbon resources: Quarterly report, October 1, 1992—March 
1, 1998, 19:19917 (R;US) 

SEDIMENTS 

Composting of soils/sediments and sludges containing toxic or- 
ganics including high energy explosives: Final report, 
19:19582 (R;US) 

Dungeness crab and razor clam surveys at sites near Grays 
Harbor, Washington, and at Willapa Bay bar entrance, 
September 1998, 19:19662 (R;US) 

Ecological evaluation of proposed dredged material from 
Winyah Bay, South Carolina, 19:19613 (R;US) 

Reactor neutron-induced prompt gamma-ray analysis and in- 
strumental neutron activation analysis of deep sea sediments 
in the Pacific and the Japan sea, 19:19657 (RA;JP) 

Sediment and process water characterization in support of 300 
Area North Process Pond physical soil washing test, 
19:18257 (R;US) 

Sediment quality and ecorisk assessment factors for a major 
river system, 19:19666 (R;US) 

SEEDS 

Fall 1993 Hardwood Seed Collection Project for the Savannah 

River Site, 19:19648 (R;US) 
SEISMIC DETECTORS 

Continental seismic events observed by the MPL vertical DIFAR 

array, 19:19516 (R;US) 
SEISMIC EVENTS 

Selecting the seismic HRA approach for Savannah River Plant 

PRA revision 1, 19:18637 (R;US) 


SEISMIC ISOLATION 
Issues concerning the application of seismic base isolation in 
the DOE, 19:19912 (R;US) 


SEISMIC SURVEYS 

Geologic research of conventional and unconventional hydro- 
carbon resources: Quarterly report, October 1, 1992—March 
1, 1993, 19:19917 (R;US) 

Geophysical data fusion for subsurface imaging: Phase 1, 
19:19916 (R;US) 

Groundwater penetrating radar and high resolution seismic for 
locating shallow faults in unconsolidated sediments, 19:18191 
(R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, October 1, 1993—December 
31, 1993, 19:17936 (R;US) 

SELOX PROCESS 
See COAL GASIFICATION 


SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 


SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Semiconductor detectors for nuclear instrumentation, 19:19463 
(RA;CZ) 
Semiconductor gas sensors for the monitoring of combustion 
emission, 19:19521 (RA;Fl) 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
THERMISTORS 
TRANSISTORS 
A critical examination of charge funneling and its impact on 
single-event upset in Si devices, 19:19481 (R;US) 
Network analyzer calibration for cryogenic on-wafer measure- 
ments, 19:19308 (R;US) 
SEMICONDUCTOR LASERS 
High-power cw operation of AlGalnP diode-laser arrays, 
19:19310 (R;US) 
The optimization of interfaces in InAsSb/InGaAs strained-layer 
superlattices grown by metal-organic chemical vapor deposi- 
tion, 19:19302 (R;US) 


SHROUDS 


SEMICONDUCTOR MATERIALS 
Heterogeneous reaction mechanisms and kinetics relevant to 
the CVD of semiconductor materials, 19:19105 (R;US) 
Simulations of particle transport in plasma processing dis- 
charges, 19:19264 (RA;US) 
The application of maximum entropy to Z-contrast imaging in a 
stem, 19:19115 (R;US) 
SEMILEPTONIC DECAY 
Hadronic tau decays, 19:20024 (R;DE) 
SEPARATION EQUIPMENT 
See also ISOTOPE SEPARATORS 
A study of proposed semi-parallel and complete parallel opera- 
tions of the Canyon and concentration Buildings, 200 Areas, 
19:17955 (R;US) 
Economic evaluation of continuous UNH calcination, 19:17960 
(R;US) 
Redox third Pu cycle laboratory study of effects of decreased 
activity, 19:17961 (R;US) 
SEPARATION PROCESSES 
See also ISOTOPE SEPARATION 
An equilibrium model for ligand-modified micellar-enhanced 
ultrafiltration, selective separation of metal ions using imi- 
noacetic substituted polyamines and a theoretical model for 
the titration behavior of polyamines, 19:19116 (R;US) 
Membrane processes for removal of hydrogen sulfide from natu- 
ral gas, 19:17938 (R;US) 
Recovery of germanium-68 from irradiated targets, 19:19783 
(PA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEATHS (FUEL) 
See FUEL CANS 
SHEILA HELIAC 
Helicon wave propagation and plasma production in Sheila, 
19:20384 (IA;AU) 
SHELL MODELS 
Influence of angular momentum and structure effects on the fis- 
sion process, 19:20174 (IA;RU) 
SHELTERS 
Fiscal Year 1993 annual report for the Bubble Membrane Radia- 
tor Project, 19:18927 (R;US) 
SHIELDING 
Final report B, D, F reactor side shield hole boring technology, 
19:18793 (R;US) 
SHIELDING MATERIALS 
Measurement of the Pb-210 content of commercially available 
lead samples, 19:19476 (R;DE;in German) 
Neutron shielding material: Applicable for advanced transport 
packaging, 19:19099 (IA;JP) 
SHIELDS 
The new design of the Close Fit Shielding Ring for SP-100, 
19:18809 (R;US) 
SHIPMENT 
See TRANSPORT 
SHORT ROTATION CULTIVATION 
Environmental effects of energy forest (short rotation willow): 
Aspects on cultivation, sludge application and combustion, 
19:18329 (R;SE;In Swedish) 
SHOWER COUNTERS 
Beam test of the SDC barrel EM calorimeter test module, 
19:19430 (R;US) 
Design and development of the SDC barrel electromagnetic 
calorimeter, 19:19431 (R;US) 
Missing energy induced by thin hadron calorimetry, 19:19447 
(R;US) 
PHENIX WBS notes: Cost and schedule review copy, 19:19434 
(R;US) 
PHENIX Work Breakdown Structure: Cost and schedule review 
copy, 19:19433 (R;US) 
The electromagnetic calorimeter for the solenoidal tracker at 
RHIC: A Conceptual Design Report, 19:19471 (R;US) 
SHROUDS 
Cadmium verification measurements of HFIR shroud assembly 
22, 19:19231 (R;US) 
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SHUTDOWN 


SHUTDOWN 
Impact of shutdown risk-based assessment of technical specifi- 
cations, 19:18511 (RA;XA) 
Risk-based evaluation of allowed outage times (AOTs): Consid- 
ering risk of shutdown, 19:18510 (RA;XA) 
SHUTDOWNS 
See SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 
Determination of the Fermi level position for neutron irradiated 
high resistivity silicon detectors and materials using the tran- 
sient charge technique (TChT), 19:19432 (R;US) 
Experimental particle physics at the University of Pittsburgh: 
Progress report, 1 November 1993-31 October 1994, 
19:20043 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SIGMA MODEL 
Level-rank duality of WZW theories and isomorphisms of N=2 
coset models, 19:19986 (R;NL) 
On bosonic and supersymmetric current algebras for non-semi- 
simple groups, 19:19952 (R;DE) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILICA 
Method for dissolution and stabilization of silica-rich fibers, 
19:18101 (PA;US) 
Spinnability of silica sols: The role of alkoxy group exchange, 
19:19078 (R;US) 
SILICA GEL 
Cross-condensation reactions in an organically modified silica 
sol-gel, 19:19077 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 
Characterization of silicon dioxide films deposited at low pres- 
sure and temperature in a helicon diffusion reactor, 19:20284 
(IA;AU) 
Industrial applications of plasma CVD: reactor scale up concept, 
performances of a large planar reactor, 19:20369 (IA;AU) 
SILICON 28 TARGET 
Elastic scattering of ''Li(29 MeV/N) on @8Si, 19:20189 (IA;RU) 
SILICON CARBIDES 
High performance materials in coal conversion utilization: Tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:17899 (R;US) 
SILICON DIODES 
A critical examination of charge funneling and its impact on 
single-event upset in Si devices, 19:19481 (R;US) 
Application of radiation damage in semiconductors, 19:19462 
(RA;CZ) 
Calibration of soft high power pulses X-ray source by TL doseme- 
ters and other SXR dosimetric methods, 19:18297 (RA;CZ) 
SILICON OXIDES 
See also SILICA 
Enhanced charge trapping in bipolar spacer oxides during low- 
dose-rate irradiation, 19:19482 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See Si SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Amorphous silicon photovoltaic manufacturing technology, 
Phase 2A: Semiannual subcontract report, 1 May 1993-31 
October 1993, 19:18356 (R;US) 
SILICONES 
Syntheses and studies of acetylenic polymers, 19:19100 (R;US) 
SILVER 
Effect of niobium interlayer on high-temperature sliding friction 
and wear of silver films on alumina, 19:19057 (R;US) 


Hadron production in S+nucleus collisions at 200 GeV/nucleon, 
19:20008 (R;US) 
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Two-photon photoemission and the dynamics of electrons at in- 
terfaces, 19:19149 (R;US) 

Uptake of silver in L-292 fibroblasts measured by application of 
Ag-110m, 19:18293 (RA;CZ) 

SILVER OXIDES 

Neutron diffraction study in AgCrO2, 19:20256 (RA;JP) 
SIMPLEX PROCESS 

See COAL GASIFICATION 
SIMULATION 

See also PLASMA SIMULATION 

Sumulational analysis of system interconnection relating to 
demonstration of new distributed power generation technol- 
ogy commercialization, 19:18907 (R;JP;In Japanese) 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

%°MTc-sestamibi SPECT: Contribution of polar maps to the eval- 
uation of left ventricle perfusion, 19:19739 (IA;CZ;In Czech) 

Feasibility of quantifying rCBF examination with HMPAO 
(Ceretec) by the SPECT method, 19:19744 (IA;CZ;In Slovak) 

SPECT assay of radiolabeled monoclonal antibodies: Progress 
report, September 1, 1992—August 24, 1993, 19:19699 (R;US) 

SITE CHARACTERIZATION 

Environmental assessment for the Groundwater Characteriza- 
tion Project, Nevada Test Site, Nye County, Nevada: Revision 
1, 19:18835 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Location standards for RCRA Treatment, Storage, and Disposal 
Facilities (TSDFs): RCRA Information Brief, 19:18842 (R;US) 

SITE SURVEYS 

See SITE CHARACTERIZATION 
SIZEWELL NUCLEAR POWER STATION B 

See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 

Use of PSA in a regulatory framework, 19:18504 (RA;XA) 
SKELETON 

See also SKULL 

Dose-response relationships for female radium dial workers: A 
new look, 19:19820 (R;US) 

Longitudinal monitoring of treated cases of renal osteopathy by 
dynamic scintigraphy of the skeleton, 19:19749 (IA;CZ;in 
Czech) 

Tumorigenesis in the U.S. radium luminizers: How unsafe was 
this occupation?, 19:19819 (R;US) 

SKIN DAMAGE 

See FORMATION DAMAGE 
SKIN EFFECT (WELL) 

See FORMATION DAMAGE 
SKULL 

Level of diffuse accumulation of °°™Tc-MDP in the cranium, 

19:19746 (IA;CZ;in Czech) 
SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 

Advanced fuel cycles for CANDU reactors, 19:18533 (IA;CA) 

Brief notice on the termination of the German AF-Program, 
19:18598 (RA;US) 

Commissioning test of low enriched UA1, fuel core on upgraded 
JRR-3, 19:18609 (RA;US) 

Environmental assessment for the purchase of Russian low en- 
riched uranium derived from the dismantlement of nuclear 
weapons in the countries of the former Soviet Union, 
19:18182 (R;US) 

HEU - LEU conversions: Status and application considerations, 
19:18599 (RA;US) 

Status of LEU fuel development and irradiation testing at Chalk 
River Laboratories, 19:18600 (RA;US) 

Update on world-wide use of TRIGA-LEU fuel including loss of 
flow tests, 19:18613 (RA;US) 

SLOVAK REPUBLIC 

See SLOVAKIA 

SLOVAKIA 


Spent fuel management in the Slovak Republic, 19:18074 
(RA;XA) 





SLOWPOKE TYPE REACTORS 

Slowpoke-heating reactors in the urban environment, 19:18746 

(IA;CA) 
SLUDGES 

Biosludge burning in a recovery boiler, 19:18315 (RA;Fl) 

Combustion of biosludge, 19:18314 (RA;Fl) 

Composting of soils/sediments and sludges containing toxic or- 
ganics including high energy explosives: Final report, 
19:19582 (R;US) 

Computer modeling of jet mixing in INEL waste tanks, 19:18109 
(R;US) 

Environmental Assessment for the new sanitary sludge land ap- 
plication sites at the Savannah River Site, 19:18183 (R;US) 

Reaction of formic and nitric acids with Savannah River Site ra- 
dioactive HLW sludge in the DWPF pretreatment steps, 
19:18169 (R;US) 

Research and development task plan: Shielded Cells Batch 1 
campaign: Revision 2, 19:18170 (R;US) 

Scavenging of stored TBP waste, 19:18058 (R;US) 

Separation of flue-gas scrubber sludge into marketable prod- 
ucts: Second quarterly technical progress report, December 
1, 1993—February 28, 1994 (Quarter No. 2), 19:18462 (R;US) 

Underground tank vitrification: A pilot-scale in situ vitrification 
test of a tank containing a simulated mixed waste sludge, 
19:18106 (R;US) 

SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SLURRY PIPELINES 

Two-phase power-law modeling of pipe flows displaying shear- 
thinning phenomena, 19:19274 (RA;US) 

SLURRY REACTORS 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 14, January 1, 1993— 
March 31, 1993, 19:18332 (R;US) 

SMALL ANGLE SCATTERING 

A gradient method for anomalous small-angle x-ray scattering, 

19:19286 (R;US) 
SNOW 

Soil moisture monitoring results at the radioactive waste 
management complex of the idaho National Engineering Lab- 
oratory, FY-1993, 19:19594 (R;US) 

SNPA-DEA PROCESS 
See DESULFURIZATION 
SO GROUPS 
Hilbert space representation of the SO,(N)-covariant Heisen- 
berg algebra, 19:19966 (RA;DE) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT X RADIATION 
An elliptically-polarizing undulator with phase adjustable energy 
and polarization, 19:19401 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 

Investigation of a sandy soil from southern Norway considering 
weathering and acidification processes, 19:19607 (R;NO;in 
Norwegian, English) 

Alpha Detection 

Evaluation of passive alpha detectors for sen- 
sitive/inexpensive/fast characterization of radiological 
contamination on surfaces and in soils, 19:19580 (R;US) 

The use of the long-range alpha detector (LRAD) for alpha emis- 
sion surveys at active and inactive firing sites, 19:19605 (R;US) 

Chemical Analysis 

Validation procedures used in the Background Soil Characteri- 

zation Project on the Oak Ridge Reservation, Oak Ridge, 


Tennessee: Environmental Restoration Program, 19:19597 
(R;US) 


SOILS 
Remedial Action 


Composting 

Composting of soils/sediments and sludges containing toxic or- 
ganics including high energy explosives: Final report, 
19:19582 (R;US) 

Contamination 

Evaluation of passive alpha detectors for sen- 
Sitive/inexpensive/fast characterization of radiological 
contamination on surfaces and in soils, 19:19580 (R;US) 

Guidelines for acceptable soil concentrations in the old F- and 
H-Area Retention Basins, 19:18196 (R;US) 

Polychlorinated biphenyls and their interaction with the environ- 
ment, 19:19610 (R;US) 

Surface soil sampling plan for the 200-UP-2 operable unit, 
19:18160 (R;US) 

Decontamination 

Development of a combined soil-wash/in-furnace vitrification 
system for soil remediation at DOE sites: Final report, 
19:19581 (R;US) 

Selective chelation and extraction of lanthanides and actinides 
with supercritical fluids, 19:18224 (R;US) 

Electric Conductivity 

State Waste Discharge Permit Application: Electric resistance 

tomography testing, 19:19590 (R;US) 
Erosion 
Water erosion field tests for Hanford protective barriers: FY 
1992 status report, 19:18240 (R;US) 
Heat Transfer 
The Bayou Choctaw Oil Shipment Test, 19:17934 (R;US) 
In-Situ Processing 

Removal of contaminants from fine grained soils using electroki- 
netic (EK) flushing: Final report, September 30, 1987—June 
30, 1993, 19:19585 (R;US) 

Migration 

Vegetation communities associated with the 100-Area and 200- 

Area facilities on the Hanford Site, 19:19634 (R;US) 
Moisture 

Soil moisture monitoring results at the radioactive waste 
management complex of the Idaho National Engineering Lab- 
oratory, FY-1993, 19:19594 (R;US) 

Monitoring 

Use of an Open-path FTIR sensor to measure VOCs at the 

Hanford Site, 19:18253 (R;US) 
Permeability 

Percolation testing at the F- and H-Area Seepage Basins: Final 

report, 19:18171 (R;US) 
Physical Properties 

Material properties data and volume estimate of silt loam soil at 

the NRDWL Reserve, McGee Ranch, 19:19635 (R;US) 
Radiation Monitoring 

Results of the mobile gamma scanning activities in Wayne and 

Pequannock Townships, New Jersey, 19:18233 (R;US) 
Radionuclide Migration 

A simulation study of moisture movement in proposed barriers 
for the subsurface disposal area, INEL, 19:18049 (R;US) 

Proceedings of the CTU seminar 94. Pt. C, 19:20496 (R;CZ) 

RESRAD5.05: Site-Specific Residual Radioactivity, 19:20536 
(CM;US) 

Solubility measurement of uranium in uranium-contaminated 
soils, 19:18234 (R;US) 

Study of the interaction of radionuclides with soil using batch 
method: methodical problems, 19:19146 (RA;CZ) 

Study on movement, accumulation and distribution of '9’Cs in 
rice and soils, 19:19579 (R;CN;in Chinese) 

The effect of liquid phase distribution, sorption and soil particles 
dimensions on diffusion of trace elements and radionuclides 
in soils, 19:19603 (RA;CZ) 

Remedial Action 

Borehole induction logging for the Dynamic Underground Strip- 
ping Project LLNL gasoline spill site, 19:19633 (R;US) 

Comparing statistical tests for detecting soil contamination 
greater than background, 19:18241 (R;US) 

Development of a combined soil-wash/in-furnace vitrification 
system for soil remediation at DOE sites: Final report, 
19:19581 (R;US) 
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SOILS 
Remedial Action 


Final report: In situ radio frequency heating demonstration, 
19:18175 (R;US) 

Method and apparatus for removing ions from soil, 19:19611 
(PA;US) 

Monitoring radio-frequency heating of contaminated soils using 
electrical resistance tomography, 19:18245 (R;US) 

Removal of contaminants from fine grained soils using electroki- 
netic (EK) flushing: Final report, September 30, 1987—June 
30, 1993, 19:19585 (R;US) 

Summary report of the drilling technologies tested at the 
Integrated Demonstration Project for cleanup of organic con- 
taminants in soils and groundwater at non-arid sites, 
19:19644 (R;US) 

Using geophysical techniques to control in situ thermal remedia- 
tion, 19:19632 (R;US) 

Sampling 

Closure report for underground storage tank 141-R3U1 and its 

associated underground piping, 19:18129 (R;US) 
Surface Contamination 
EU-CIS joint study project 2: Conceptual framework of interven- 
tion level setting, 19:19626 (R;DK) 
Thermal Conductivity 
The Bayou Choctaw Oil Shipment Test, 19:17934 (R;US) 
Tomography 

State Waste Discharge Permit Application: Electric resistance 

tomography testing, 19:19590 (R;US) 
Toxicity 

Toxicological benchmarks for screening potential contaminants 
of concern for effects on terrestrial plants: Environmental 
Restoration Program, 19:19598 (R;US) 

Vitrification 

Innovative fossil fuel fired vitrification technology for soil remedi- 
ation: Volume 1, Phase 1: Annual report, September 28, 
1992—August 31, 1993, 19:18028 (R;US) 

Washing 

Sediment and process water characterization in support of 300 
Area North Process Pond physical soil washing test, 
19:18257 (R;US) 

SOLAR CELLS 

See also SILICON SOLAR CELLS 

New plasma source of hydrides for epitaxial growth: Final sub- 
contract report, 15 April 1991-3 September 1993, 19:19103 
(R;US) 

SOLAR DOMESTIC WATER HEATING 

See SOLAR WATER HEATING 

SOLAR ENERGY 

Travel to Australia for Solar93 conference: Foreign trip report, 

November 28—December 20, 1993, 19:18349 (R;US) 
SOLAR ENERGY RESEARCH INSTITUTE 

A guide to research facilities at the National Renewable Energy 

Laboratory, 19:18864 (R;US) 
SOLAR FLUX 

[Global warming and the running average sunspot number], 

19:19522 (R;US) 
SOLAR HEATING SYSTEMS 

Evaluation of the heating technology related to a solar heating 
system with sand layers, 19:18359 (R;DK;In Danish) 

Measurements of solar heating system for a summer cottage at 
Gilleleje: Solar heating system for combined heating of domes- 
tic water, floors, swimming pool etc, 19:18360 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements taken on solar heating systems produced by 
Dansk Solvarme A/S (Danish firm producing solar heating 
systems), 19:18367 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Construction of testing stand (Denmark), 19:18361 (R;DK;In 
Danish) 

User-guide to KVIKSOL - a programme for the simulation of so- 
lar heating systems: Version 4.0, 19:18371 (R;DK;In Danish) 

SOLAR NEUTRINOS 
GALLEX: Results, status and future, 19:20059 (R;FR) 
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SOLAR WATER HEATING 

Measurements of solar heating system for a summer cottage at 
Gilleleje: Solar heating system for combined heating of domes- 
tic water, floors, swimming pool etc, 19:18360 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic hot 
water supply - performance testing and capacity measure- 
ments: Measurements on a solar heating system from 
Solahart Scandinavia ApS (Danish firm producing solar heat- 
ing systems), 19:18370 (R;DK;in Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements on a solar heating system from Ar-Con 
Solvarme A/S (Danish firm producing solar heating systems), 
19:18369 (R;DK;In Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements on a solar heating system from Batec 
Solvarme A/S (Danish firm producing solar heating systems), 
19:18368 (R;DK;in Danish) 

Small, marketed solar heating systems for heating domestic wa- 
ter supply - performance testing and capacity measurements: 
Measurements on a solar heating system from Aidt Miljoe A/S 
(Danish firm producing solar heating systems), 19:18366 
(R;DK;In Danish) 

Testing of a solar heating system produced by Solahart Scandi- 
navia: Calculation of the thermal effect (Denmark), 19:18365 
(R;DK;In Danish) 

Testing of a solar heating system, produced by Aidt Miljoe: Cal- 
culations of the effect, 19:18350 (R;DK;In Danish) 

Testing of a solar heating system, produced by Dansk 
Solvarme: Calculations of the effect (Denmark), 19:18362 
(R;DK;in Danish) 

Testing of a storage tank for a solar heating system type HS- 
sollager, 19:18372 (R;DK;in Danish) 

Testing of a storage tank for a solar heating system: Foenix 
Dominator (Foenix Dominator is a Danish trademark), 
19:18373 (R;DK;In Danish) 

Testing of solar heating system, produced by Arcon Solvarme: 
Calculations of the thermal effect (Denmark), 19:18364 
(R;DK;in Danish) 

Testing of the solar heating system, produced by Batec 
Solvarme: Calculation of thermal effect (Denmark), 19:18363 
(R;DK;In Danish) 

SOLAR WATER PUMPS 
Meetings on renewable energy technology in Honduras: For- 
eign trip report, December 6-16, 1993, 19:18357 (R;US) 

SOLDER FLUXES 

See METALLURGICAL FLUX 
SOLDERING FLUXES 

See METALLURGICAL FLUX 
SOLID CLUSTERS 

Magnetic properties of nanosize iron clusters, 19:19049 (R;US) 
SOLID ELECTROLYTE FUEL CELLS 

A solid oxide fuel cell power system: 1992-1993 field operation, 
19:18903 (R;US) 

Monolithic solid oxide fuel cell technology advancement for coal- 
based power generation: Quarterly technical progress report, 
October—December 1992, 19:18902 (R;US) 

SOLID FUELS 

See also MIXED OXIDE FUELS 

Thermodynamical and transport properties of gases, 19:17824 
(R;DK) 

SOLID LUBRICANTS 
Effect of niobium interlayer on high-temperature sliding friction 
and wear of silver films on alumina, 19:19057 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also NAl DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Ultrafast readout of scintillating fibers using upgraded position- 
sensitive photomultipliers: Progress report, FY 1993, 
19:19444 (R;US) 

SOLIDS 

DYNASD: Explicit 3-D Hydrodynamic FEM Program, 19:20535 

(CM;US) 





HEAT2: Two-Dimensional Heat Transfer Finite Element Code, 
19:20558 (CM;US) 

Laser-matter interaction at extreme intensity, 19:20440 (IA;AU) 

SOLUTES 
A Lagrangian-Eulerian finite element method with adaptive grid- 
ding for advection-dispersion problems, 19:19545 (R;US) 
SOLUTIONS 
See also AQUEOUS SOLUTIONS 
LEACHATES 

Fission product studies with plant dissolver solutions: |X-lodine, 
X-Arsenic: SE-PC No. 61, 19:18648 (R;US) 

Recycle of 231 Building supernates to 224 T Building: Relation- 
ship to “T” and “S” Plant, 19:17959 (R;US) 

SOLVENT EXTRACTION 

Influence of organic matter and humic acids in solution on ura- 

nium solvent extraction process, 19:17947 (R;CN;in Chinese) 
SOLVENTS 

See also ORGANIC SOLVENTS 

Cleaning up our act: Alternatives for hazardous solvents used in 
cleaning, 19:18987 (R;US) 

SONDES 
See PROBES 
SOOT 

Radiative properties of char, fly-ash, and soot particles in coal 
flames: Quarterly report No. 5, September 15—December 15, 
1993, 19:19172 (R;US) 

SORBENT INJECTION PROCESSES 

Land application uses of dry FGD by-products: Monthly project 
status report No. 33, [October 1, 1998—December 31, 1993], 
19:18965 (R;US) 

Low temperature dry scrubbing reaction kinetics and mecha- 
nisms: Final report, September 1, 1992—November 30, 1993, 
19:17857 (R;US) 

Process configurations/modeling — Project 3.1: Final report, 
September 1, 1992—November 30, 1993, 19:17856 (R;US) 

Sorbent _ preparation/modification/additives: Final report, 
September 1, 1992—November 30, 1993, 19:17858 (R;US) 

SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SPACE POWER REACTORS 

Construction management at the SP-100 Ground Engineering 
System Test Site, 19:18557 (R;US) 

Handling and disposal of SP-100 ground test nuclear fuel and 
equipment, 19:18555 (R;US) 

SP-100 ground engineering system requirements and analysis, 
19:18554 (R;US) 

SP-100 inert gas act activation, 19:18558 (R;US) 

SP-100 reactor cell activation, 19:18559 (R;US) 

SP-100 reactor disassembly remote handling test program, 
19:18556 (R;US) 

Status report of SP-100 Ground Engineering System Test Site 
instrumentation, control, and plant protection system activi- 
ties, 19:18625 (R;US) 

The new design of the Close Fit Shielding Ring for SP-100, 
19:18809 (R;US) 

SPACE POWER UNIT REACTOR 

See SPACE POWER REACTORS 
SPACE REFLECTION 

See P INVARIANCE 
SPACE VEHICLES 

See also REENTRY VEHICLES 

Experimental and theoretical investigation of operational and 
survivability issues in thermal radiators for thermionic space 
nuclear power systems: Final report, 19:19283 (R;US) 

SPACE-TIME 
Why do we live in 3+1 dimensions?, 19:19973 (RA;DE) 
SPACECRAFT POWER SUPPLIES 

GPHS-RTGs in support of the Cassini Mission: Semiannual 
technical progress report, 27 September 1993-27 March 
1994, 19:18900 (R;US) 


SPENT FUELS 
Inventories 


SPARK IGNITION ENGINES 

The effect of alternative fuels on the stability and lubricity of 
crankcase lubricants: Final report, September 1992— 
September 1993, 19:19013 (R;US) 

SPATIAL DOSE DISTRIBUTIONS 

See also DEPTH DOSE DISTRIBUTIONS 

Dose specification in iridium-192 interstitial brachytherapy, 
19:19707 (RA;XA) 

SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROSCOPY 
See also GAMMA SPECTROSCOPY 
ION SPECTROSCOPY 
X-RAY SPECTROSCOPY 

High-resolution spectroscopy of fission fragments, neutrons, 

and +-rays: Proceedings, 19:19448 (R;DE) 
SPENT FUEL CASKS 

Fabrication options for depleted uranium components in 

shielded containers, 19:19247 (R;US) 
SPENT FUEL ELEMENTS 

Destruction of nuclear graphite using closed chamber incinera- 
tion, 19:18113 (R;US) 

Present status of the RERTR in France: Main problems in the 
field of fuel storage, transportation and reprocessing, 
19:18596 (RA:US) 

Specification of a commercial SFAT device prototype: Interim 
report on Task A563 of the Finnish Support Programme to 
IAEA Safequards, 19:18274 (R;Fl) 

Use of high energy gamma emission tomography for partial de- 
fect verification of spent fuel assemblies: Final report on the 
Task FIN A98 of the Finnish Support Programme to IAEA 
Safequards, 19:18275 (R;Fl) 

SPENT FUEL STORAGE 

See also DRY STORAGE 

Cadmium verification measurements of HFIR shroud assembly 
22, 19:19231 (R;US) 

Environmental Assessment of Urgent-Relief Acceptance of For- 
eign Research Reactor Spent Nuclear Fuel, 19:17968 (R;US) 

Spent Fuel Working Group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:17970 (R;US) 

Spent Fuel Working Group report on inventory and storage of 
the Department's spent nuclear fuel and other reactor irradi- 
ated nuclear materials and their environmental, safety and 
health vulnerabilities: Volume 2, Working Group Assessment 
Team reports; Vulnerability development forms; Working 
group documents, 19:17969 (R;US) 

Spent Fuel Working Group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:17970 (R;US) 

Spent Fuel Working Group report on inventory and storage of 
the Department's spent nuclear fuel and other reactor irradi- 
ated nuclear materials and their environmental, safety and 
health vulnerabilities: Volume 2, Working Group Assessment 
Team reports; Vulnerability development forms; Working 
group documents, 19:17969 (R;US) 

SPENT FUELS 
Casks 

Is ductile cast iron ductile at -40degC ?, 19:19038 (IA;JP) 

Study on thermal testing of RY-i type transport cask for spent 
fuels, 19:19182 (R;CN;In Chinese) 

Coincidence Spectrometry 

The design and calibration of the spent-fuel neutron coincidence 

counter for underwater applications, 19:19470 (R;US) 
Compiled Data 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
9, 19:17990 (R;US) 

Inventories 

Integrated data base for 1993: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
9, 19:17990 (R;US) 
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SPENT FUELS 
Leaching 


Leaching 

The effect of fuel type in unsaturated spent fuel tests, 19:17996 

(R;US) 
Meetings 

Spent fuel management: Current status and prospects 1993: 
Proceeding of a regular advisory group meeting held in Vi- 
enna, 31 August-3 September 1993, 19:18063 (R;XA) 

Radioactive Waste Disposal 

Spent fuel management in the Slovak Republic, 19:18074 
(RA;XA) 

Spent fuel management: Current status and prospects 1993: 
Proceeding of a regular advisory group meeting held in Vi- 
enna, 31 August-3 September 1993, 19:18063 (R;XA) 

Radioactive Waste Management 

Spent fuel management: Current status and prospects 1993: 
Proceeding of a regular advisory group meeting held in Vi- 
enna, 31 August-3 September 1993, 19:18063 (R;XA) 

Systems Engineering Management Plan: Volume 5 of the MRS 
Project Management Plan, 19:18043 (R;US) 

Radioactive Waste Storage 

Spent fuel management in the Russian Federation: State of the 
art and outlook for the future, 19:18073 (RA;XA) 

Swedish spent fuel management; systems, facilities and operat- 
ing experiences, 19:18075 (RA;XA) 

Reprocessing 

Spent fuel management in the Russian Federation: State of the 
art and outlook for the future, 19:18073 (RA;XA) 

Spent fuel management in the Slovak Republic, 19:18074 
(RA;XA) 

Spent fuel management: Current status and prospects 1993: 
Proceeding of a regular advisory group meeting held in Vi- 
enna, 31 August-3 September 1993, 19:18063 (R;XA) 

Spent Fuel Storage 

Spent fuel management in Switzerland, 19:18076 (RA;XA) 

Spent fuel management in the Russian Federation: State of the 
art and outlook for the future, 19:18073 (RA;XA) 

Spent fuel management in the Slovak Republic, 19:18074 
(RA;XA) 

Swedish spent fuel management; systems, facilities and operat- 
ing experiences, 19:18075 (RA;XA) 

Storage Facllities 

Consideration on packaging and transportation of spent fuels for 
Japanized horizontal modular storage system, 19:19189 
(IA;JP) 

Transportation Systems 

Consideration on packaging and transportation of spent fuels for 
Japanized horizontal modular storage system, 19:19189 
(IA;JP) 

Historical overview of domestic spent nuclear fuel shipments in 
the United States, 19:17973 (IA;JP) 

Waste Product Utilization 

High energy decomposition of halogenated hydrocarbons FY93 

final report, 19:18047 (R;US) 
Waste Transportation 

Environmental Assessment of Urgent-Relief Acceptance of For- 
eign Research Reactor Spent Nuclear Fuel, 19:17968 (R;US) 

Swedish spent fuel management; systems, facilities and operat- 
ing experiences, 19:18075 (RA;XA) 

SPENT LIQUORS 

Aerosols in black liquor combustion, 19:18313 (RA;Fl) 

Recovery boiler burning process research and detailed model- 
ling, 19:18312 (RA;Fl) 

Research on black liquor nozzles and black liquor spraying, 
19:18307 (RA;Fl) 

SPERM 

See SPERMATOZOA 
SPERMATIDS 

See SPERMATOZOA 
SPERMATOZOA 

Study on germ toxicity of exciting energy resource '4”Pm of flu- 
orescent paint, 19:19838 (R;CN;In Chinese) 

SPERMIDINE 

Regulation of polyamine synthesis in plants: Annual progress 

report, 19:19680 (R;US) 


682 ERA Vol. 19, No. 7 


SPERMINE 
Regulation of polyamine synthesis in plants: Annual progress 
report, 19:19680 (R;US) 
SPHERES 
Aggregation and dispersion of spheres falling in viscoelastic liq- 
uids, 19:19273 (RA;US) 
Gravity-driven flows of smooth, inelastic spheres down bumpy 
inclines, 19:19260 (RA;US) 
Laser-ultrasound characterization of spherical objects: G.L. re- 
port No. 5097, 19:19288 (R;US) 
Simulation of rotary-drum and repose tests for frictional spheres 
and rigid sphere clusters, 19:19266 (RA;US) 
SPILLWAY 
Presentations from the 1992 Coal Mining impoundment Infor- 
mational Meeting, 19:17859 (R;US) 
SPIN GLASS STATE 
Neutron scattering study of heisenberg-like spin glass 
Ni,Mn,_,TiO3, 19:20260 (RA;JP) 
Spin dynamics of concentrated metallic spin glasses, 19:20261 
(RA;JP) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPONTANEOUS FISSION 
Multi-fold correlations between 25Cf (sf) fragments and fission 
neutrons/+y-rays, 19:20132 (RA;DE) 
Multi-parameter spectroscopy of fission fragments and related 
emission products, 19:20127 (RA;DE) 
Neutron multiplicity measurements in correlation with mass and 
energy of fission fragments, 19:20131 (RA;DE) 
One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 
SPR-3 REACTOR 
Testing of the Y-12 Plant Criticality Accident Alarm System de- 
tectors at the Sandia Pulsed Reactor Facility, 19:18811 (R;US) 
SPRAY COATING 
See also PLASMA ARC SPRAYING 
Mobile zone, spray booth ventilation system: Final report, 
19:18962 (R;US) 
SPUR REACTOR 
See SPACE POWER REACTORS 
STABILITY 
Natural circulation and stability limits in advanced plants: The 
Galilean law, 19:18767 (R;US) 
RAMONA-4B development for SBWR safety studies, 19:18771 
(R;US) 
STABLE ISOTOPES 
See also BORON 10 
CARBON 13 
DEUTERIUM 
HAFNIUM 178 
MOLYBDENUM 100 
PALLADIUM 110 
THULIUM 169 
Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 1: Radiological surrogates, 19:18030 (R;US) 
STACKS 
A note on the behavior of stack gases, 19:19600 (R;US) 
NESHAPs compliance tasks for the PUREX plant, 19:19573 
(R;US) 
STAGED COMBUSTION 
Slagging of ash in staged combustion of pulverized coal, 
19:17875 (RA;Fl) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
Elevated temperature tensile properties of borated 304 stainless 
steel: Effect of boride dispersion on strength and ductility, 
19:19040 (IA;JP) 
STAINLESS STEEL-304L 
Estimates of durability of TMI-2 core debris canisters and cask 
liners, 19:19047 (R;US) 





Hanford high-level waste evaporator/crystallizer corrosion eval- 

uation, 19:18145 (R;US) 
STAINLESS STEELS 

Information on “E-Brite” 261 for corrosive service, 19:19051 

(R;US) 
STANDARD MODEL 

Two-loop radiative corrections to the upper limit of the lightest 
Higgs boson mass in the minimal supersymmetric model, 
19:20060 (R;DE) 

STANDING CROP 
See BIOMASS 

STANFORD LINEAR COLLIDER 
Generalized fast feeduack system in the SLC, 19:19381 (RA;JP) 
Smart machine protection system, 19:19337 (RA;JP) 

STAR BURNING 

Stellar alchemy: The origin of the chemical elements, 19:19942 
(R;US) 

STATISTICS 

See also GAME THEORY 

A comparison of artificial neural networks and statistical analy- 
ses, 19:20569 (R;US) 

Applying statistics, 19:20564 (R;US) 

Comparing statistical tests for detecting soil contamination 
greater than background, 19:18241 (R;US) 

STAUFFER AQUACLAUS PROCESS 

See DESULFURIZATION 

STEADY-STATE D-T REACTORS 

Investigation of ignition and conditions of quasi-stead-state 

bum, 19:20328 (IA;XA) 
STEAM GENERATORS 
A computer program for steam generator PGV-1000 thermal- 
hydraulic analysis, 19:18587 (RA;CZ) 

STEAM INJECTION 

Thermal processes for heavy oil recovery, 19:17926 (R;US) 
STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-18MNV6 

See STEELS 
STEELS 

See also AUSTENITIC STEELS 

CARBON STEELS 
LOW ALLOY STEELS 

Controlled rolling and accelerated cooling of steel, 19:18986 
(R;Fl) 

Development of a monolith-type package for transport and stor- 
age of radioactive steel with particular respect to volume 
reduction, 19:19188 (IA;JP) 

Participation in meetings on behalf of the international Network 
for Evaluating Steel Components and with nuclear industry re- 
searchers concerning fracture and constraint modeling issues 
in reactor pressure vessel steels: Foreign trip report, January 
31—February 8, 1994, 19:18591 (R;US) 

Plane Shock Generator Explosive Lens: Shock characterization 
of 4340 and PH13-8Mo steels, C360 brass and PZT 65/35 
ferro-electric ceramic, 19:19506 (R;US) 

Validity of fracture toughness determined with small bend speci- 
mens, 19:19052 (R;Fl;In Finnish) 


STRAND BREAKS 


STELLAR BURNING 
See STAR BURNING 
STELLARATORS 
See also H-1 HELIAC 
Effect of up-down asymmetry on ripple transport in stellarators 
and tokamaks, 19:20361 (IA;AU) 
Ideal MHD stability of 3D stellarator configurations, 19:20377 
(IA;AU) 
STOCHASTIC PROCESSES 
Inverse operator theory method mathematics-mechanization for 
the solutions of nonlinear equations and some typical applica- 
tions in nonlinear physics, 19:20511 (R;CN) 
STOMACH 
Scintigraphic examination of the emptying of the stomach in a pa- 
tient following stomach resection using the unilateral excluded 
jejunal loop according to Roux, 19:19743 (IA;CZ;ln Czech) 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Annual radioactive waste tank inspection program — 1993, 
19:18178 (R;US) 
Decision analysis for INEL hazardous waste storage, 19:18050 
(R;US) 
Hazard analysis for 300 Area N Reactor Fuel Fabrication and 
Storage Facilty, 19:18258 (R;US) 
Heat transfer studies in waste repository design: Progress re- 
port, 19:18034 (R;US) 
STORAGE RINGS 
See also BESSY STORAGE RING 
BROOKHAVEN RHIC 
DORIS STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
High frequency acceleration cavities of heavy ion storage rings 
and synchrotrons, 19:19418 (R;JP;in Japanese) 
Injection method using the third order resonance at TARN I, 
19:19352 (R;JP) 
PLS beam position measurement and feedback system, 
19:19424 (RA;JP) 
Stochastic beam dynamics in storage rings, 19:19414 (R;DE) 
Synchrotron sidebands of betatron coupling resonances, 
19:19413 (R;DE) 
STORES 
See COMMERCIAL BUILDINGS 
STORMS 
Random and periodic substorms and their origins in the solar 
wind, 19:19939 (R;US) 
Substorm statistics: Occurrences and amplitudes, 19:19938 
(R;US) 
STOVES 
Technical Guide for conservation of wood fuel: Experiences 
from Sahel, 19:18316 (R;SE;In French) 
STRAIN GAGES 
Analysis and evaluation on the heat extraction system form hot 
dry rocks, 19:18403 (IA;JP;in Japanese) 
STRAND BREAKS 
Structure-function studies of DNA damage using AB INITIO 
quantum mechanics and molecular dynamics simulation, 
19:19688 (R;US) 
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STRAND BREAKS 


UVA and visible light photons produce frank strand breaks in hu- 
man P83 cell DNA as well as a new class of alkali-labile lesion, 
19:19816 (R;US) 

STRANGE PARTICLES 
Strangeness and the quark-gluon plasma: An experimenter’s 
perspective, 19:20007 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRAW 
Modelling of surface combusting straw bales, 19:18317 (R;DK) 
STREAK CAMERAS 

Streak tube photocathode development program: Phase 2, Fi- 

nal technical report, 19:19478 (R;US) 
STREAMS 
Results of the quarterly tritium survey of Four Mile Creek and its 
seeplines in the F- and H-Areas of SRS, June 1993, 19:19667 
(R;US) 
Second report on the Oak Ridge K-25 Site Biological Monitoring 
and Abatement Program for Mitchel! Branch, 19:19609 (R;US) 
Species status of Mill Creek Elliptio, 19:19664 (R;US) 
STREETS 

See ROADS 
STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRESS ANALYSIS 

DYNASD: Explicit 3-D Hydrodynamic FEM Program, 19:20535 
(CM;US) 

X-ray residual stress measurement and its variation during 
plane bending fatigue and sliding wear processes in TIC, TIN, 
TiBz and AlzO3 coated carbon steels, 19:19043 (RA;JP) 

STRING MODELS 

See also SUPERSTRING MODELS 

Nonabelian gauge fiekis in the background of magnetic strings, 
19:19955 (RA;DE) 

Propagators in magnetic string background and the problem of 
self-adjoint extensions, 19:19956 (RA;DE) 

Remarks on the continuum formulation of noncritical strings, 
19:19953 (RA;DE) 

Twisting the N=2 string, 19:19977 (R;DE) 

STRONG INTERACTIONS 

Do deep inelastic scattering data favor a light gluino?, 19:20036 
(R;DE) 

Quasi-particle description of a strongly interacting pion gas, 
19:20003 (R;DE) 

Studies on the independence of the strong interactions on the 
flavor quantum numbers with bottom, charm, strange, and 
light quarks, 19:19989 (R;DE;in German) 

STRONTIUM 90 

Environmental radioactivity in the North Atlantic region including 
the Faroe Islands and Greenland. 1990 and 1991, 19:19625 
(R;DK) 

Model for transfer of cesium and strontium to domestic animal 
products as a consequence of accidental deposition on 
ground, 19:19807 (R;Fl;in Finnish) 

STRONTIUM TITANATES 

Atomic resolution characterization of a SrTiO3 grain boundary in 
the STEM, 19:19087 (R;US) 

The MBE growth and optical quality of BaTiO, and SrTiO, thin 
films on MgO, 19:19086 (R;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE 

lron hydrous titanium oxide catalysts for the dehydrogenation of 
ethylbenzene to styrene, 19:19155 (R;US) 

SU GROUPS 
See also SU-2 GROUPS 


On a quantum group symmetric quantum mechanics, 19:19964 
(RA;DE) 
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SU-2 GROUPS 
Quantum integrable q-performed lattice models, 19:19960 
(RA;DE) 
SUBBITUMINOUS COAL 
Floatabilities of treated coal in water at room temperature: An- 
nual topical report, September 1992—August 1993, 19:17748 
(R;US) 
Liquid chromatographic analysis of coal surface properties: Quar- 
terly progress report, January—March 1994, 19:17747 (R;US) 
SUBMARINES 
Marine nuclear propulsion: Present and emerging opportunities 
for the Canadian nuclear industry, 19:18576 (IA;CA) 
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Demonstration of a high heat removal CVD diamond substrate 
edge-cooled multichip module, 19:19303 (R;US) 
Development of low dielectric constant alumina-based ceramics 
for microelectronic substrates, 19:19300 (R;US) 
SUBURBS 
See URBAN AREAS 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFOX PROCESS 
See DESULFURIZATION 
SULFUR 
Hadron production in S+nucleus collisions at 200 GeV/nucleon, 
19:20008 (R;US) 
Production of elemental sulfur from HoS and CO», derived from 
a coal desulfurization process: Quarterly technical process 
report, December 1, 1993—March 31, 1994, 19:17826 (R;US) 
SULFUR 32 TARGET 
Updated neutron spectrum characterization of SNL baseline re- 
actor environments: Volume 1, Characterization, 19:19900 
(R;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
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Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 7, [October-December 1993], 19:18460 
(R;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20544 (CM;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 
Air Poliution Control 
Defining utility trace substance emissions and risks, 19:18440 
(RA;US) 
Enchancing the use of coal by gas reburning and sorben injec- 
tion, 19:18434 (RA;US) 
IGR NO,/SO, control technology: Quarterly report, October 1, 
1993—December 31, 1993, 19:18459 (R;US) 
Performance results from the 35 MW SNOX demonstration at 
Ohio Edison's Niles Station, 19:18436 (RA;US) 
Preliminary performance and operating results from the integrated 
dry NO,/SOz emissions control system, 19:18437 (RA;US) 
SOx-NOx-Rox Box™ demonstration project review, 19:18435 
(RA;US) 
Self-scrubbing coal: 
19:17743 (RA;US) 
Synergies and conflicts in multimedia pollution control related to 
utility compliance with Title IV of the Clean Air Act Amend- 
ments of 1990, 19:18432 (R;US) 
Tampa Electric Company integrated gasification combined cycle 
system, 19:17763 (RA;US) 
The NOXSO combined SO,NO, removable flue gas cleanup 
system commercial demonstration, 19:18438 (RA;US) 
Biodegradation 
Microbial reduction of SO. and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Final report, 19:17845 (R;US) 
Gas Flow 
DIANSD: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 
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DIANSD: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20545 (CM;US) 
DIAN3D: Three-Dimensional SO2 Predictions for Duct Injection, 
19:20544 (CM;US) 
High temperature membranes for H2S and SOz2 separations: 
Quarterly progress report, October 1, 1993—-December 31, 
1993, 19:17784 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Clean Coal Power at Toms Creek, 19:17764 (RA;US) 
IGR NO,/SO, control technology: [Quarterly] report, July 1, 
1993-September 30, 1993, 19:18458 (R;US) 
The Milliken Station Clean Coal Demonstration Project: There’s 
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SULFUR SULFIDES 
See SULFUR 
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Performance results from the 35 MW SNOX demonstration at 
Ohio Edison's Niles Station, 19:18436 (RA;US) 
SUNSHINE PROJECT 
Japan’s Sunshine Project.: 1992 annual summary of geother- 
mal enregy R and D, 19:18380 (1;JP;in Japanese) 
Summary report on the 1992 Sunshine Project R and D.: 
Geothermal energy, 19:18374 (I;JP;in Japanese) 
SUPERCOMPUTERS 
Developing a high-performance FFT algorithm in Sisal for a vec- 
tor supercomputer, 19:20527 (RA;US) 
SUPERCONDUCTING CABLES 
Models for interpreting interstrand resistance measurements in 
Rutherford cables, 19:19406 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
Thermal study of HOM couplers for superconducting RF cavi- 
ties, 19:19344 (R;FR) 
SUPERCONDUCTING COMPOSITES 
Continuum fluorescence of Cu in NbTi/Cu composite wires, 
19:20300 (R;US) 
The simulation of glow discharges, 19:20291 (IA;AU) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
Network analyzer calibration for cryogenic on-wafer measure- 
ments, 19:19308 (R;US) 
SUPERCONDUCTING FILMS 
Superconducting TiCap:BazCugzO, thick films: 
19:19058 (R;US) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Probable observation in tunneling of two distinct gaps and T,’s 
in BizSrpCaCuOz, 19:20294 (R;US) 
SUPERCONDUCTING MAGNETS 
A computer code for measurement of SKS magnetic field: BKO- 
DAQ, 19:19417 (R;JP;in Japanese) 
HEB spool pieces design description, 19:19402 (R;US) 
Magnet test facility control system for superconducting magnets 
of UNK, 19:19357 (RA;JP) 
SSCMAG2.6: Design and Optimize Superconducting Accelera- 
tor Magnets, 19:20539 (CM;US) 
SUPERCONDUCTING SUPER COLLIDER 
ANT tuner retrofit for LEB cavity, 19:19404 (R;US) 
Close-out report: Schematics and documentation, 19:19410 
(R;US) 
HEB beam collimation system, 19:19403 (R;US) 
Hardware capabilities required for bunch rotation and the HEB 
to collider transfer, 19:19407 (R;US) 
Intrabeam scattering in the HEB, 19:19341 (R;US) 
Operational decoupling in the SSC collider, 19:19395 (RA;JP) 
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Radiation shielding for the Super Collider West Utility region, 
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SSCL groundwater model, 19:19628 (R;US) 

Summary of beam coupling impedance measurements and sim- 
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(R;US) 

SUPERCONDUCTING WIRES 

An investigation of A.C. losses in two sub-size conductors for 
the ITER, 19:20452 (R;JP) 

Continuum fluorescence of Cu in NbT/Cu composite wires, 
19:20300 (R;US) 

Superconductive wire, 19:20298 (PA;US) 

Workshop on effects of chromium coating on Nb3Sn supercon- 
ductor strand: Proceedings, 19:20431 (R;US) 

SUPERCONDUCTIVITY 
Flux motion in the self-organized critical state of type-II super- 
conductors, 19:20293 (R;US) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
TYPE-Ii SUPERCONDUCTORS 

Magnetic structure in single crystal of antiferromagnetic heavy 
fermion superconductor UPd2Als, 19:20297 (RA;JP) 

Site preference, superconductivity and magnetism in 
Pb2SreY1 ~xCa,(Cu, ~yMy)3O8(M = Fe, Co, Ni, Zn, Ga), 
19:20263 (RA;JP) 

SUPERCRITICAL FLOW 

See TURBULENT FLOW 
SUPERFUND 

See US SUPERFUND 
SUPERSTRING MODELS 

Non critical super string amplitudes in more than two dimen- 
sions, 19:19958 (RA;DE) 

SUPERSYMMETRY 

Do deep inelastic scattering data favor a light gluino?, 19:20036 
(R;DE) 

On bosonic and supersymmetric current algebras for non-semi- 
simple groups, 19:19952 (R;DE) 

Physically meaningful and not so meaningful symmetries in 
Chern-Simons theory, 19:19983 (R;NL) 

Supersymmetric top quark decays, 19:20020 (R;DE) 

Two-loop radiative corrections to the upper limit of the lightest 
Higgs boson mass in the minimal supersymmetric model, 
19:20060 (R;DE) 

Universal SU(2/1) and the Higgs and fermion masses, 19:19979 
(R;US) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 
SUPPORTS 

HEB spool pieces design description, 19:19402 (R;US) 
SURFACE AIR 

Atmospheric pathway dosimetry report, 1944-1992: Hanford 
Environmental Dose Reconstruction project, 19:19563 (R;US) 

Practical experience in and improvements to aerosol sampling 
for trace analysis of airborne radionuclides in ground level air, 
19:19564 (R;DE) 

SURFACE BARRIER DETECTORS 
GaAs particle and gamma-ray detectors, 19:19461 (RA;CZ) 
SURFACE CONTAMINATION 

Engineering scale electrostatic enclosure demonstration, 

19:18054 (R;US) 
SURFACE TREATMENTS 
Study of the mechanism of wool surface modification by oxygen 
plasma, 19:20287 (iA;AU) 
SURFACE WATERS 
See also LAKES 
STREAMS 

Dungeness crab and razor clam surveys at sites near Grays 
Harbor, Washington, and at Willapa Bay bar entrance, 
September 1993, 19:19662 (R;US) 

Surface radiological investigations at two creek receiving runoff 
from White Wing Scrap Yard, Oak Ridge Reservation, Oak 
Ridge, Tennessee: Environmental Restoration Program, 
19:18231 (R;US) 
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UMTRA Project water sampling and analysis plan: Canonsburg 
and Burrell, Pennsylvania, 19:18210 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 

Laser probing of interfaces, 19:19488 (R;US) 

Perfiuorodiethoxymethane on nickel and nickel oxide surfaces, 
19:19041 (R;US) 

SURFACTANTS 

A study of the thermodynamic properties of surfactant mixtures: 
Mixed micelle formation and mixed surfactant adsorption, 
19:19129 (R;US) 

Screening of mixed surfactant systems: Phase behavior studies 
and CT imaging of surfactant-enhanced oil recovery experi- 
ments, 19:17923 (R;US) 

SURPLUS NUCLEAR FACILITIES 

Fire protection for inactive contaminated structures, 19:18254 
(R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
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Decommissioning, 19:18096 (R;US) 
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SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Independent review of SCDAP/RELAP5 natural circulation cal- 

culations, 19:18803 (R;US) 
SURRY-2 REACTOR 

independent review of SCDAP/RELAPS natural circulation cal- 

culations, 19:18803 (R;US) 
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Independent review of SCDAP/RELAPS5 natural circulation cal- 

culations, 19:18803 (R;US) 
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Independent review of SCDAP/RELAPS natural circulation cal- 
culations, 19:18803 (R;US) 

SURVEILLANCE (MEDICAL) 

See MEDICAL SURVEILLANCE 
SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS 

Aggregation and dispersion of spheres falling in viscoelastic liq- 
uids, 19:19273 (RA;US) 

Bridging microstructural and continuum theories of dispersed sys- 
tems with parallel computer architectures, 19:19268 (RA;US) 

Inertial effects in suspensions, 19:19265 (RA;US) 

Measurement of the shear-induced coefficient of self-diffusion in 
dilute suspensions, 19:19269 (RA;US) 

Statistical mechanics of colloidal 
19:19263 (RA;US) 

The growth of disturbances in fluidized beds: Capturing gas and 
liquid behavior in a single framework, 19:19259 (RA;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEDEN 

An approach to quality classification of deep groundwaters in 
Sweden and Finland, 19:19668 (R;Fl) 

Governmental instruments of control on the market for bioen- 
ergy in a historical perspective, 19:18898 (R;SE;In Swedish) 

Import of biofuels and peat, 19:18322 (R;SE;In Swedish) 

Results report 1992, 19:18869 (R;SE;iln Swedish) 

Swedish spent fuel management; systems, facilities and operat- 
ing experiences, 19:18075 (RA;XA) 

SWIMMING POOL REACTORS 

See POOL TYPE REACTORS 

SWITZERLAND 

Inverse modeling of test SB4-VM2/216.7 at Wellenberg, 
19:18088 (R;US) 

Spent fuel management in Switzerland, 19:18076 (RA;XA) 
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SYNCHROPHASOTRONS 

See SYNCHROTRONS 

SYNCHROTRON RADIATION 

Arterial cross-section measurements from dual energy transve- 
nous coronary angiography images, 19:19435 (R;US) 

Complementary applications of scattering by neutrons and syn- 
chrotron radiation X-rays, 19:20253 (RA;JP) 

The properties of undulator radiation, 19:19428 (R;US) 

SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
KEK PHOTON FACTORY 

Mirrors for synchrotron-radiation beamlines, 19:19397 (R;US) 

The ELETTRA field highway system, 19:19420 (RA;JP) 

The ELETTRA man-machine interface, 19:19425 (RA;JP) 

SYNCHROTRONS 

See also BROOKHAVEN AGS 

CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
COSY STORAGE RING 
EREVAN SYNCHROTRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
KEK SYNCHROTRON 

Conceptual design for one megawatt spallation neutron source 
at Argonne, 19:19317 (R;US) 

High frequency acceleration cavities of heavy ion storage rings 
and synchrotrons, 19:19418 (R;JP;In Japanese) 

SYNCRUDE 

See SYNTHETIC PETROLEUM 
SYNROC 

See SYNTHETIC ROCKS 
SYNTHESIS GAS 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, October 1, 1993—December 
31, 1993, 19:18335 (R;US) 

Development of a stable cobalt-ruthenium Fischer-Tropsch 
catalyst: Technical progress report No. 14, January 1, 1993— 
March 31, 1993, 19:18332 (R;US) 

Heterogeneous catalytic process for alcohol fuels from syngas: 
Quarterly technical progress report No. 8, October-December 
1993, 19:19134 (R;US) 

High pressure synthesis gas conversion: Final report, 19:18336 
(R;US) 

SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS REFINERIES 

The economical production of alcohol fuels from coal-derived 
synthesis gas: Quarterly technical progress report Number 9, 
October 1, 1993—December 31, 1993, 19:18337 (R;US) 

SYNTHETIC PETROLEUM 
High conversion of coal to transportation fuels for the future with 


low HC gas production: Progress report No. 5, October 1, 
1993—December 31, 1993, 19:17809 (R;US) 
SYNTHETIC ROCKS 


Present status of the Waste Safety Testing Facility, 19:18080 
(RA;JP) 
SYNTHETIC-APERTURE RADAR 
Ground-penetrating radar for buried mine detection, 19:19501 
(R;US) 
Radially combined 30 W, 14-16 GHz amplifier, 19:19309 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
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T CODES 
TDACE1: Fission Product Transport and Offsite Dose Calcula- 
tion, 19:20557 (CM;US) 
T INVARIANCE 
Current status and future prospect of space and time reversal 
symmetry violation on low energy neutron reactions, 
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TANDEM MIRRORS 
Self-purification of a fusion plasma in tandem-mirror devices, 
19:20345 (IA;XA) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Action plan for response to abnormal conditions in Hanford high 
level radioactive liquid waste storage tanks containing 
flammable gases: Revision 1, 19:18137 (R;US) 

Closure report for underground storage tank 141-R3U1 and its 
associated underground piping, 19:18129 (R;US) 

Engineering Assessment and Certification of Integrity of the 
177-R2 tank system, 19:18128 (R;US) 

Environmental Assessment: Waste Tank Safety Program, Han- 
ford Site, Richland, Washington, 19:18011 (R;US) 

Frequency of deflagration in the in-tank precipitation process 
tanks due to loss of nitrogen purge system: Revision 2, 
19:18173 (R;US) 

Hanford surplus facilities programs facilities listings and descrip- 
tions: Revision 1, 19:18164 (R;US) 

Hydrodynamically induced loads on components submerged in 
high-level waste-storage tanks, 19:18151 (R;US) 

Impact of access port diameter on the long reach manipulator 
design, 19:19232 (R;US) 

Neutron pulse simulation in nuclear waste for waste characteri- 
zation, 19:18158 (R;US) 

Progress in resolving Savannah River Site high-level waste tank 
safety issues, 19:18167 (R;US) 

Safety analysis of exothermic reaction hazards associated with 
the organic liquid layer in tank 241-C-103, 19:18163 (R;US) 

Spacing effects on seismic responses of underground waste 
storage tanks, 19:18005 (R;US) 

State Waste Discharge Permit Application: Electric resistance 
tomography testing, 19:19590 (R;US) 

Tank 24-C-103 headspace flammability: Revision 1, 19:18141 
(R;US) 

Tank farm surveillance and waste status summary report for De- 
cember 1993, 19:18136 (R;US) 

Underground storage tank 431-D1U1, Closure Plan, 19:19238 
(R;US) 

TANTALUM ALLOYS 

Scanning x-ray diffraction: A technique with high compositional 
resolution for studying phase formation in co-deposited thin 
films, 19:19029 (R;US) 

TAR SANDS 
See OjIL SANDS 
TATB 
Thin-film methods for examining the decomposition chemistry of 
explosives, 19:19504 (R;US) 

TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

Hadronic tau decays, 19:20024 (R;DE) 
TAUONS 

See TAU PARTICLES 
TBP 

Scavenging of stored TBP waste, 19:18058 (R;US) 
TEARING INSTABILITY 

Calculations of dimensions and attractors of non-linear tearing 
mode dynamics, 19:20393 (IA;AU) 

TECHNETIUM 99 

Radionuclide releases from natural analogues of spent nuclear 

fuel, 19:18083 (R;US) 
TECHNETIUM COMPLEXES 

The coordination chemistry of technetium and rhenium and ap- 
plications to nuclear medicines: [Annual] technical report, 
April 1, 1998—December 31, 1993, 19:19696 (R;US) 

TECHNOLOGY TRANSFER 
Sharing values, sharing a vision, 19:20478 (R;US) 
Technology transfer 1994, 19:18862 (R;US) 
TELESCOPES 

Issues in the design and optimization of adaptive optics and 

laser guide stars for the Keck Telescopes, 19:19492 (R;US) 
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TEM (MICROSCOPY) 

See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (ELECTRON) 

See ELECTRON TEMPERATURE 
TEMPERATURE (ION) 

See ION TEMPERATURE 
TERMINAL FACILITIES 

St. James marine terminal facility description, 19:17933 (R;US) 
TERRESTRIAL ECOSYSTEMS 

Ecotoxicity literature review of selected Hanford Site contami- 
nants, 19:19618 (R;US) 

Third report on the Oak Ridge National Laboratory Biological 
Monitoring and Abatement Program for White Oak Creek Wa- 
tershed and the Clinch River, 19:19608 (R;US) 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities: Progress report, August 
1993—January 1994, 19:18807 (R;US) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Construction management at the SP-100 Ground Engineering 
System Test Site, 19:18557 (R;US) 

Hot gas cleanup test facility for gasification and pressurized 
combustion: Quarterly technical progress report, October 1— 
December 31, 1992, 19:18445 (R;US) 

SP-100 inert gas act activation, 19:18558 (R;US) 

SP-100 reactor disassembly remote handling test program, 
19:18556 (R;US) 

TEST PARTICLES 
Self-consistent enhancement of velocity diffusion beyond the 
quasilinear value, 19:20360 (iA;AU) 

TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAMETHYLENEDIAMINE 

See PUTRESCINE 
TEVATRON 

See FERMILAB TEVATRON 
TEXAS EXPERIMENTAL TOKAMAK 

See TEXT DEVICES 
TEXT DEVICES 

Density gradient effects in the tokamak edge turbulence with 
temperature gradient driving, 19:20303 (R;CN) 

Locked modes in TEXT-U tokamak, 19:20308 (R;US) 

Scaling laws for TEXT plasma profiles, 19:20306 (R;US) 

TEXT EDITORS 

Program module ‘analytical flowing diagram editor‘ for chemical 

analysis instructions, 19:20562 (R;DE;In German) 
TEXTILE INDUSTRY 

The AMTEX Partnership™: A role model for US competitive- 

ness: Quarterly report, 19:18866 (R;US) 
TEXTILES 
The AMTEX Partnership™: A role model for US competitive- 
ness: Quarterly report, 19:18866 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

A survey of reflectometry techniques with applications to TFTR, 
19:20310 (R;US) 

Alpha physics in TFTR - Summary of PPPL workshop of 3/28- 
29/91, 19:20315 (IA;XA) 

Alpha physics issues in ITER and BPX, 19:20313 (IA;XA) 

Influence of radial diffusion on triton burn-up, 19:20318 (IA;XA) 

MeV ion loss in TFTR, 19:20317 (IA;XA) 

Preparations for deuterium tritium experiments on the Tokamak 
Fusion Test Reactor, 19:20463 (R;US) 

Princeton Plasma Physics Laboratory (PPPL) annual site envi- 
ronmental report for Calendar Year 1992, 19:20462 (R;US) 
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THALLIUM OXIDES 
Superconducting TiCazBazCugO, thick films: 
19:19058 (R;US) 
THERMAL ANALYSIS 
HEAT2: Two-Dimensional Heat Transfer Finite Element Code, 
19:20558 (CM;US) 
MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20552 (CM;US) 
MLTAP: Modular Helium Reactor Plant Transient Thermal- 
Hydraulic Analysis, 19:20553 (CM;US) 
Some neutronics and thermal-hydraulics codes for reactor anal- 
ysis using personal computers, 19:18579 (RA;US) 
THERMAL BATTERIES 
Characterization of energetic devices for thermal battery appli- 
cations by high-speed photography, 19:19595 (R;US) 
THERMAL DEGRADATION 
Thermal study of HOM couplers for superconducting RF cavi- 
ties, 19:19344 (R;FR) 
THERMAL EFFLUENTS 
Impact of a 1,000-foot thermal mixing zone on the steam electric 
power industry, 19:18433 (R;US) 
THERMAL FISSION 
Channeling of heavy ions: perspectives for precision spectrom- 
etry, 19:19454 (RA;DE) 
One-armed fission fragment time-of-flight spectrometer with fis- 
sile target near the reactor core, 19:19457 (RA;DE) 
THERMAL INSULATION 
Development of a simple thermophysical property model for 
cane fiberboard packages subjected to a hypothetical acci- 
dent fire, 19:19244 (R;US) 
Properties and applications of powder-filled evacuated-panel 
superinsulations, 19:18911 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL RADIATION 
Determining the radiative properties of pulverized-coal particles 
from experiments: Final report, 19:17828 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMISTORS 
Neutron transmutation doped natural and isotopically engi- 
neered germanium thermistors, 19:19486 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Activities of the radiation physicists in Bulgaria, 19:19866 (RA;XA) 
Calibration of soft high power pulses X-ray source by TL doseme- 
ters and other SXR dosimetric methods, 19:18297 (RA;CZ) 
Review of dose intercomparison at a reference point, 19:19709 
(RA;XA) 
THERMONUCLEAR DEVICES 
See also CLOSED PLASMA DEVICES 
ICF DEVICES 
Canada’s strategy for the engineering test reactor phase of fu- 
sion power development, 19:20492 (IA;CA) 
THERMONUCLEAR IGNITION 
Alpha particles in fusion research: A collection of papers pre- 
sented at the IAEA technical committee meeting, 19:20312 
(1;XA) 
Burn stability of tokamak fusion plasmas with synergetic current 
drive, 19:20329 (IA;XA) 
Physics basis for compact ignition experiments, 19:20314 (IA;XA) 
Studies of fusion burn control, 19:20333 (IA;XA) 
THERMONUCLEAR REACTOR MATERIALS 
Activation cross sections for the generation of long-lived ra- 
dionuclides of importance in fusion reactor technology: Texts 
of papers presented at the second research co-ordination 
meeting held in Del Mar, California, USA, 29 to 30 April 1993, 
19:20143 (R;XA) 
Compatibility of ITER candidate structural materials with static 
gallium, 19:20428 (R;US) 
Nuclear data needs for fusion waste management, 19:20157 
(RA;XA) 


Review of the activation data for fast charged particle induced 
reactions, 19:20156 (RA;XA) 
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Some results of the production of long-lived radionuclides in fast 

neutron induced reactions, 19:20144 (RA;XA) 
THERMONUCLEAR REACTOR WALLS 

Activation cross sections for the generation of long-lived radionu- 
clides of importance in fusion reactor technology: Summary 
report of the second research coordination meeting held in Del 
Mar, California, USA, 29 to 30 April 1993, 19:20158 (R;XA) 

THERMONUCLEAR REACTORS 
See also D-T REACTORS 
LASER FUSION REACTORS 
Fusion energy development: The involvement of Canada’s nu- 
clear industry, 19:20436 (IA;CA) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS 

A method and apparatus for making continuous-reinforced ther- 
moplastic/cellulose composites from recycled materials, 
19:18996 (RA;US) 

Hydrocycione classifiers for microsorting mixed thermoplastics 
from consumer waste, 19:18995 (RA;US) 

THIN FILMS 

Scannirg x-ray diffraction: A technique with high compositional 
resolution for studying phase formation in co-deposited thin 
films, 19:19029 (R;US) 

Substrate effects on the structure and optical properties of epi- 
taxial PbTiO; thin films prepared by metal-organic chemical 
vapor deposition, 19:19059 (R;US) 

Transport of a neutral species through a high density plasma, 
19:20285 (IA;AU) 

THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOPHENES 

See POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHOSGENE 

See ORGANIC CHLORINE COMPOUNDS 

ORGANIC SULFUR COMPOUNDS 

THORIUM 

A Thorium/Uranium fuel cycle for an advanced accelerator 
transmutation of nuclear waste concept, 19:18084 (R;US) 

Nuclear Metals, Inc., period ending January 6, 1955: Progress 
report, 19:18645 (R;US) 

Production of U-233 and program proposal, 19:17962 (R;US) 

Program at Harwell onthorium metal production, 19:17953 (R;US) 

Selective chelation and extraction of lanthanides and actinides 
with supercritical fluids, 19:18224 (R;US) 

Thorium-applications and handling, 19:17946 (RA;DE;in Ger- 
man) 

THORIUM 224 

What are sensitive probes for nuclear friction in heavy-ion in- 

duced fission?, 19:20175 (IA;RU) 
THORIUM 230 

Laser ablation ICP-mass spectrometry determination of Th2°° in 

soils at the Gunnison, Colorado UMTRA site, 19:18227 (R;US) 
THORIUM 232 

Biokinetics and dosimetry models for thorium, 
(RA;DE;In German) 

Cluster decay, 19:20108 (IA;RU) 

Demand for further research to improve the detection of thorium 
for incorporation monitoring, 19:19832 (RA;DE;in German) 

Demand for further research to improve the interpretation of 
measured data for thorium incorporation monitoring, 
19:19833 (RA;DE;in German) 

Exhalation analysis as a method of monitoring the incorporation 
of thorium, 19:19827 (RA;DE;In German) 

In vitro studies, 19:19826 (RA;DE;In German) 

In vivo measuring techniques, 19:19825 (RA;DE;In German) 

Incorporation monitoring for thorium: principles and methods of 
interpreting monitoring data, 19:19829 (RA;DE;in German) 

Monitoring of actinides in room air, thorium in particular, 
19:19828 (RA;DE;iIn German) 

Requirement and performance of thorium incorparation monitor- 
ing, 19:19824 (RA;DE;In German) 

Thorium in lamp technology, 19:19823 (RA;DE;In German) 


19:19830 





Thorium, and the problems posed for incorporation monitoring. 
Applications, measurements, evaluation and interpretation, 
19:19822 (R;DE;in German) 

Thorium-applications and handling, 19:17946 (RA;DE;in Ger- 
man) 

THORIUM 232 TARGET 

“y-spectroscopy as a means to investigate mass and charge dis- 
tributions in the fission of actinides, 19:19453 (RA;DE) 

Actinide based fusion reactions leading to 29105 compound nu- 
cleus, 19:20161 (IA;RU) 

THORIUM CHLORIDES 

Program at Harwell on thorium metal production, 19:17953 (R;US) 
THORIUM COMPOUNDS 

See also THORIUM CHLORIDES 

Thorium in lamp technology, 19:19823 (RA;DE;In German) 
THORIUM CYCLE 

Advanced fuel cycles for CANDU reactors, 19:18533 (IA;CA) 
THORIUM ORES 

Thorium-applications and handling, 19:17946 (RA;DE;In Ger- 

man) 
THORON 
See RADON 220 
THOROTRAST 

Results of the German Thorotrast Study, 19:19831 (RA;DE;In 
German) 

THREE MILE ISLAND-2 REACTOR 

Calculations to estimate the margin to failure in the TMI-2 ves- 
sel, 19:18517 (R;US) 

Estimates of durability of TMI-2 core debris canisters and cask 
liners, 19:19047 (R;US) 

THULIUM 153 

In-beam +-ray spectroscopy of N=84 nuclei above Gd and the 
impact of the (wh,1;2vhg/2)1* attraction on their yrast lines, 
19:20091 (R;DE) 

THULIUM 169 

Production of 17°Tm, 19:18282 (R;US) 
THULIUM 170 

Production of '7°Tm, 19:18282 (R;US) 
THYLOX PROCESS 

See DESULFURIZATION 
THYMUS CELLS 

Proliferation ability of central immunological organ cells treated 
with low doses by different radiators, 19:19839 (R;CN;Iin Chi- 
nese) 

THYROID 
Biomedical Radiography 

Diagnostic significance of radiation methods in thyroid diseases 

investigation, 19:19756 (IA;UA;in Ukrainian) 
Biopsy 

Ultra-sound screening and ultra-sound aimed biopsy of thyroid 
hearth changes in persons from Chernobyl, 19:19872 
(IA;UA;In Ukrainian) 

Chemotherapy 

Problems of diagnosis and therapy in thyroid diseases: Thesis, 

19:19752 (1;UA;In Ukrainian) 
Children 

Peculiarities of development, diagnosis and treatment of thyroid 
cancer at children and teen-ages, 19:19764 (IA;UA;In 
Ukrainian) 

Computerized Tomography 

Ultra-sound and computer-tomographic investigations in norm 

and at thyroid pathology, 19:19760 (IA;UA;In Ukrainian) 
Diagnosis 

Diagnostic significance of radiation methods in thyroid diseases 
investigation, 19:19756 (IA;UA;In Ukrainian) 

Problems of diagnosis and therapy in thyroid diseases: Thesis, 
19:19752 (1;UA;In Ukrainian) 

Radiation diagnosis of thyroid discusses, 19:19753 (IA;UA;In 
Ukrainian) 

lerp Critical Group 

Dynamics of tireopathy increasing at 'mitigators’ of the Cher- 
nobyl accident consequences who like in Kharkov district, 
19:19763 (IA;UA;In Ukrainian) 


TIN 119 TARGET 


lodine 123 

Methodic aspects of iodide sodium '° | diagnostic use during 

thyroid pathology, 19:19757 (IA;UA;In Ukrainian) 
Low Dose Irradiation 

Situation with thyroid and formation of 'risk groups’ from children 

influenced by radiation, 19:19874 (IA;UA;In Ukrainian) 
Metastases 

Complex radionuclide diagnostics of thyroid cancer remote 

metastases, 19:19754 (IA;UA;In Ukrainian) 
Neoplasms 

Amelioration of thyroid disease diagnostics with the help of 
quantitative criteria of image processing, 19:19761 (IA;UA;In 
Ukrainian) 

Dynamics of tireopathy increasing at 'mitigators’ of the Cher- 
nobyl accident consequences who like in Kharkov district, 
19:19763 (IA;UA;In Ukrainian) 

Peculiarities of development, diagnosis and treatment of thyroid 
cancer at children and teen-ages, 19:19764 (IA;UA;in 
Ukrainian) 

Nuclear Medicine 

Radiation diagnosis of thyroid discusses, 19:19753 (IA;UA;In 

Ukrainian) 
Pathological Changes 

Diagnostic significance of radiation methods in thyroid diseases 
investigation, 19:19756 (IA;UA;In Ukrainian) 

Ultra-sound and computer-tomographic investigations in norm 
and at thyroid pathology, 19:19760 (IA;UA;in Ukrainian) 

Ultra-sound screening and ultra-sound aimed biopsy of thyroid 
hearth changes in persons from Chernobyl, 19:19872 
(IA;UA;in Ukrainian) 

Patients 

Complex radionuclide diagnostics of thyroid cancer remote 

metastases, 19:19754 (IA;UA;In Ukrainian) 
Radioimmunoassay 

Radioimmune analysis of thyroid diseases, 19:19755 (IA;UA;In 

Ukrainian) 
Radiopharmaceuticals 

Amelioration of thyroid disease diagnostics with the help of 
quantitative criteria of image processing, 19:19761 (IA;UA;In 
Ukrainian) 

Radiotherapy 

In-vivo dosimetry of therapy radioiodine in thyroid carcinoma us- 
ing PET, 19:19859 (RA;XA) 

Problems of diagnosis and therapy in thyroid diseases: Thesis, 
19:19752 (1;UA;in Ukrainian) 

Scintiscanning 

Methodic aspects of iodide sodium '2° | diagnostic use during 

thyroid pathology, 19:19757 (IA;UA;In Ukrainian) 
Statistical Data 

Tables of standardized mortality ratio for cancer in cities, towns 
and villages in Japan (1973-1987): Malignant neoplasms of 
the lung and the thyroid, 19:19892 (R;JP;in Japanese) 

Ultrasonography 

Amelioration of thyroid disease diagnostics with the help of 
quantitative criteria of image processing, 19:19761 (IA;UA;In 
Ukrainian) 

Ultra-sound and computer-tomographic investigations in norm 
and at thyroid pathology, 19:19760 (IA;UA;In Ukrainian) 

THYROID HORMONES 

Role of thyroid hormones and adenopituitary in compensatory 
reactions at blood circulation insufficiency, 19:19801 
(IA;UA;in Ukrainian) 

TIGHT SANDS 
See SANDSTONES 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN 112 TARGET 

Chemical and kinetic temperatures extracted in reactions of 

14N+12Sn and 4N+'%4Sn at 32 A MeV, 19:20208 (IA;RU) 
TIN 119 TARGET 

Subthreshold antiproton and K~ production in heavy ion colli- 

sions, 19:20142 (R;DE) 
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TIN 124 TARGET 


TIN 124 TARGET 

Chemical and kinetic temperatures extracted in reactions of 

14N+112Sn and '4N+124Sn at 32 A MeV, 19:20208 (IA;RU) 
TIRES 

Sound barrier wall containing recycled rubber and plastic, 

19:18997 (RA;US) 
TISSUE DISTRIBUTION 

Pseudo-3-dimensional (8D) imaging of cold nodes, 19:19742 

(IA;CZ;in Czech) 
TISSUES 

See also PLANT TISSUES 

Recursive recovery of Markov transition probabilities from 
boundary value data, 19:19881 (R;US) 

TITANATES 
See also PZT 
STRONTIUM TITANATES 

The MBE growth and optical quality of BaTiO; and SrTiO, thin 

films on MgO, 19:19086 (R;US) 
TITANIUM 

Chirped-Pulse Amplification with flashlamp-pumped Ti:Sapphire 

amplifiers: Revision 1, 19:19312 (R;US) 
TITANIUM ALLOYS 

Irradiation-related amorphization and crystallization: In situ 

transmission electron microscope studies, 19:19027 (R;US) 
TITANIUM OXIDES 

Morphological aspects of surface reactions: Progress report, 
March 1993—March 1994, 19:19132 (R;US) 

Substrate effects on the structure and optical properties of epi- 
taxial PbTiO; thin films prepared by metal-organic chemical 
vapor deposition, 19:19059 (R;US) 

TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 
TOKAMAK DEVICES 
See also HT-6M TOKAMAK 
ITER TOKAMAK 
JET TOKAMAK 
PBX DEVICES 
TEXT DEVICES 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
TORTUS TOKAMAK 
VARENNES TOKAMAK 
Alfven Waves 
Alpha particle effect on global MHD modes, 19:20325 (IA;XA) 
Alpha Particles 

Alpha particles confinement in presence of magnetic ripple and 
MHD perturbations, 19:20324 (IA;XA) 

Effect of stochastic damping resonance wave packet on ener- 
getic alpha particle transport, 19:20302 (R;CN;in Chinese) 

Evolution of a particle distribution in burning tokamaks including 
energy dependent a transport effects, 19:20322 (IA;XA) 

Nonlocal interaction of fast magnetosonic waves with alpha par- 
ticles in tokamaks, 19:20335 (1A;XA) 

Simulation of fusion a-component in a tokamak with He® 
plasma and high power NBL, 19:20337 (IA;XA) 

The effect of X-points on alpha particle orbits in tokamak config- 
urations, 19:20347 (IA;XA) 

Baliooning instability 
Excitation of magnetohydrodynamic modes by energetic trapped 
ions in reactive and dissipative systems, 19:20327 (IA;XA) 
Control Systems 
US-JAPAN Workshop on Plasma Profile Control for High Power 
Performance Operation and Non-inductive Current Drive: For- 
eign trip report, January 30—February 4, 1994, 19:20457 (R;US) 
Drift instability 

Excitation of magnetohydrodynamic modes by energetic trapped 

ions in reactive and dissipative systems, 19:20327 (IA;XA) 
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Kink instability 
Alpha particle effect on global MHD modes, 19:20325 (IA;XA) 
Magnetic Field Configurations 

ULQ operation and evolution to RFP in SWIP-RFP(M), 

19:20434 (IA;XA) 
Magnetoacoustic Waves 

Excitation of fast magneto-acoustic waves in unhomogeneous 

plasma of a large size tokamak., 19:20414 (R;UA;In Russian) 
Magnetohydrodynamics 

Theory of MHD instabilities resonantly excited by energetic par- 

ticles in tokamaks, 19:20376 (IA;AU) 
Non-inductive Current Drive 

Current drive information from measurements of the steady and 
high frequency magnetic fields in the toroidal device <j-tilde x 
b-tiide > RYTHMAC, 19:20374 (IA;AU) 

US-JAPAN Workshop on Plasma Profile Control for High Power 
Performance Operation and Non-inductive Current Drive: For- 
eign trip report, January 30—February 4, 1994, 19:20457 (R;US) 

Particle Losses 

Effect of up-down asymmetry on ripple transport in stellarators 

and tokamaks, 19:20361 (IA;AU) 
Plasma Diagnostics 
Applications of optical fiber in spectroscopic plasma diagnostics, 
19:20311 (IA;XA) 
Plasma Radial Profiles 
On aspects of burn/profile control, 19:20320 (IA;XA) 
Rotational Transform 

ULQ operation and evolution to RFP in SWIP-RFP(M), 

19:20434 (IA;XA) 
Superconducting Magnets 

Workshop on effects of chromium coating on NbgSn supercon- 

ductor strand: Proceedings, 19:20431 (R;US) 
Thermonuclear Ignition 

Evolution of a particle distribution in burning tokamaks including 
energy dependent a transport effects, 19:20322 (IA;XA) 

Physics basis for compact ignition experiments, 19:2031 4 (IA;XA) 

Toroidal Configuration 
Toroidal plasma deposition source, 19:20444 (IA;AU) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOMOGRAPHY 

A note on analytic recovery of transition probabilities in three di- 
mensional diffuse tomography, 19:19779 (R;US) 

Direct fourier methods in 3D-reconstruction from cone-beam 
data, 19:19780 (R;SE) 

State Waste Discharge Permit Application: Electric resistance 
tomography testing, 19:19590 (R;US) 

TOP PARTICLES 
Supersymmetric top quark decays, 19:20020 (R;DE) 
TOPOLOGICAL MAPPING 
Tomographic wire-grid imaging of magnetic surfaces, 19:20382 
(IA;AU) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Initial report on calorimetry for the Tore Supra Outboard pump 

Limiter, 19:20464 (R;US) 
TOROIDAL PINCH DEVICES 

See also REVERSED-FIELD PINCH DEVICES 

Extrap and relaxed discharges in the Extrap T1 device, 
19:20468 (R;SE) 

TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TORTUS TOKAMAK 
Low frequency Alfven modes in TORTUS, 19:20353 (IA;AU) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 

CAirTOX, An inter-media transfer model for assessing indirect 

exposures to hazardous air contaminants, 19:19571 (R;US) 





Second report on the Oak Ridge K-25 Site Biological Monitoring 
and Abatement Program for Mitchell Branch, 19:19609 (R;US) 

Toxic Chemical Release Inventory reporting “Qs & As”: Environ- 
mental Guidance, 19:18844 (R;US) 

TOXIC SUBSTANCES CONTROL ACT 
See TOXIC SUBSTANCES CONTROL ACTS 
TOXIC SUBSTANCES CONTROL ACTS 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:18854 (R;US) 

TRACER TECHNIQUES 

Radially converging tracer test in a low-angle fracture zone at 
the Finnsjoen site, central Sweden. The fracture zone project 
- phase 3, 19:18126 (R;SE) 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINING 

Cost-effective learning aids for a variety of learning styles, 
19:18832 (R;US) 

Four beam interferometer manual: Operating instructions for the 
INEL diffraction Moire interferometer, 19:19487 (R;US) 

Quality performance-based training enhances safe and effective 
transport operations, 19:17987 (IA;JP) 

TRAINING-RESEARCH REACTOR KYOTO 

See KUR REACTOR 

TRANSDUCERS 
Portable high precision pressure transducer system, 19:19497 
(PA;US) 

TRANSFER (ELECTRON) 

See ELECTRON TRANSFER 
TRANSFER (ENERGY) 

See ENERGY TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFRONTIER CONTAMINATION 

A summation of results on radiation exposure and radiation 
risks, 19:19848 (IA;DE;in German) 

External radiation exposure of the German Federal Republic's 
population, 19:19844 (IA;DE;in German) 

Internal radiation exposure observed in the German Federal Re- 
public after the Chernobyl accident, 19:19845 (IA;DE;In 
German) 

Post-Chernobyl wholebody measurements, 19:19846 (IA;DE;In 
German) 

The consequences of Chernobyl for Germany and the former 
Soviet Union, 19:19843 (1;DE;lIn German) 

TRANSIENTS 

A computer model for the transient analysis of compact re- 
search reactors with plate type fuel, 19:18756 (R;US) 

A transient, HEX-Z nodal code corrected by discontinuity fac- 
tors: Volume 2, Monte Carlo determination of discontinuity 
factors, 19:18641 (R;US) 

ERP-IV-A program for transient thermal-hydraulic analysis of 
PWR plant, 19:20508 (R;CN;In Chinese) 

Implementation, verification, and validation of the FPIN2 metal 
fuel pin mechanics model in the SASSYS/SAS4A LMR tran- 
sient analysis codes, 19:18758 (R;US) 

TRANSISTORS 
See also JUNCTION TRANSISTORS 
MOS TRANSISTORS 

Bounding the total-dose response of modern bipolar transistors, 
19:19306 (R;US) 

Correlation of hot-carrier stress and ionization induced degrada- 
tion in bipolar transistors, 19:19307 (R;US) 

Role of burn-in during qualification testing, 19:19483 (R;US) 

TRANSITION ELEMENT COMPOUNDS 

See also CHROMIUM COMPOUNDS 

IRON COMPOUNDS 


TRANSURANIUM WASTES 


NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
RHODIUM COMPOUNDS 
Metal-carbon nanostructures, 19:19065 (R;US) 
TRANSITION RADIATION DETECTORS 

Development of a signal-analysis algorithm for the ZEUS 
transition-radiation detector under application of a neural net- 
work, 19:19436 (R;DE;in German) 

TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 

High-resolution imaging using Z-contrast Scanning Transmis- 
sion Electron Microscopy: Foreign trip report, February 
19-25, 1994, 19:19496 (R;US) 

TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT 
See also AIR TRANSPORT 
LAND TRANSPORT 
MARITIME TRANSPORT 
WASTE TRANSPORTATION 
Towards the implementation of ALARA in transport, 19:19870 
(IA;JP) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
NEOCLASSICAL TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 

Capture-theorem for  flux-minimizing magnetic 
19:20390 (IA;AU) 

New approximations to the transport properties of low- 
temperature plasmas in electric and magnetic fields, 
19:20400 (1A;AU) 

On helicon wave induced radial plasma transport, 19:20396 
(IA;AU) 

The international controlled thermonuclear fusion research pro- 
gramme, 19:20437 (IA;AU) 

TRANSPORTATION SECTOR 

Energy use in the urban transport sector in Tanzania, 19:18895 
(R;SE) 

Will the environmental goals be reached by the transportation 
sector?, 19:18853 (R;SE;ln Swedish) 

TRANSPORTATION SYSTEMS 

Configuration management plan for the Automated Transporta- 
tion Management System, 19:18037 (R;US) 

Energy conservation in transportation by modal change, 
19:18956 (R;JP;in Japanese) 

Functional requirements for the Automated Transportation Man- 
agement System: TTP number: RL 439002, 19:18957 (R;US) 

Historical overview of domestic spent nuclear fuel shipments in 
the United States, 19:17973 (IA;JP) 

Human factors, system safety, and systems engineering in the 
transportation of U.S. high-level waste, 19:17979 (IA;JP) 

Security plan for the Automated Transportation Management 
System, 19:18958 (R;US) 

Travel to the Netherlands for a meeting of the International 
Standards Organization Technical Committee 204 on trans- 
port information and control systems: Foreign trip report, 
January 22-29, 1994, 19:18959 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
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TRAUMA 


TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TRAVELLING WAVES 

Transient effects in travelling and rotating field current drive, 

19:20373 (IA;AU) 
TREATIES 
A comparison of artificial neural networks and statistical analy- 
ses, 19:20569 (R;US) 
TREES 
See also PINES 
WILLOWS 
Fall 19983 Hardwood Seed Collection Project for the Savannah 
River Site, 19:19648 (R;US) 
TRI-GAS PROCESS 
See COAL GASIFICATION 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGA TYPE REACTORS 

Update on world-wide use of TRIGA-LEU fuel including loss of 

flow tests, 19:18613 (RA;US) 
TRIGGER CIRCUITS 
Response function of the trigger scintillation detector for the 
COSY 11 installation, 19:19465 (R;DE) 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED WATER 
See TRITIUM OXIDES 
TRITIUM 

Analysis of E-N target conversion data, 19:18288 (R;US) 

Applied physical chemistry progress report, October 1991— 
September 1992, 19:18754 (R;US) 

Development Test IP-556-D, supplement A, irradiation service 
request HAPO-278 outgassing rate of tritium at high tempera- 
ture, 19:18722 (R;US) 

Diffusion/desorption of 
19:20461 (R;US) 

Evaluation of replacement tritium facility (RTF) compliance with 
DOE safety goals using probabilistic consequence assess- 
ment methodology: Revision 1, 19:18260 (R;US) 

History of the project as of February 1, 1951, 19:17958 (R;US) 

Methods for measuring the surface tritium inside TFTR using 
beta decay, 19:20467 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1993 and 1993 summary, 
19:18193 (R;US) 

Pantex Plant Cell 12-44-1 tritium release: Re-assessment of en- 
vironmental doses for 1990 to 1992, 19:19896 (R;US) 

Results of the quarterly tritium survey of Four Mile Creek and its 
seeplines in the F- and H-Areas of SRS, June 1993, 19:19667 
(R;US) 

Simplified tritium permeation model, 19:20229 (R;US) 

Startup status of the Replacement Tritium Facility at the Savan- 
nah River Site, 19:20475 (R;US) 

The neutron-deuteron problem in close coupling formalism with 
Sturmian functions, 19:20067 (R;DE;in German) 

Three-dimensional conceptual model for the Hanford Site uncon- 
fined aquifer system, FY 1998 status report, 19:19614 (R;US) 

Tritiated ammonia formation, 19:19158 (R;US) 

Tritium activities in selected wells on the Nevada Test Site, 
19:19586 (R;US) 

Tritium in Hanford sagebrush samples, 19:19538 (R;US) 

TRITIUM OXIDES 

Kinetic behaviour of tritium water in the simulated paddy, 

19:19652 (R;CN;In Chinese) 
TRITON REACTIONS 
Review of the activation data for fast charged particle induced 
reactions, 19:20156 (RA;XA) 
TRITONS 
Influence of radial diffusion on triton burn-up, 19:20318 (IA;XA) 
TROPOSPHERE 
Tropospheric radiative forcing of CH,, 19:19567 (R;US) 


tritium from irradiated beryllium, 
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TROUT 
Yakima Species Interactions Study: 
19:18343 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TSL PROCESS 

Advanced direct coal liquefaction concepts: Quarterly report, 
October 1, 1993—December 31, 1993, 19:17795 (R;US) 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 8, May 23, 1993—August 22, 1993, 19:17789 (R;US) 

TSUKUBA KEK SYNCHROTRON 

See KEK SYNCHROTRON 

TUBES 

See also PRESSURE TUBES 

investigation of synchrotron radiation-induced photodesorption 
in cryosorbing quasi-cooled geometry: Revision 2, 19:19409 
(R;US) 

Nonlinear dynamics of tube arrays in cross flow, 19:19252 (R;US) 

SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:20548 (CM;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

An experimental comparison of laboratory techniques in deter- 
mining bulk properties of tuffaceous rocks: Yucca Mountain 
Site Characterization Project, 19:18121 (R;US) 

Natural alteration in the cooling Topopah Spring tuff, Yucca 
Mountain, Nevada, as an analog to a waste-repository hy- 
drothermal regime, 19:18082 (R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTEN ISOTOPES 

The possibilities of chemical isolation of element 106 from aque- 
ous solutions according to the model experiments with short 
lived tungsten isotopes, 19:20072 (IA;RU) 

TUNGSTEN OXIDES 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 January 1994-31 
March 1994, 19:17854 (R;US) 

TUNGSTEN SULFIDES 

Gasoline from natural gas by sulfur processing: Quarterly tech- 
nical progress report No. 2, October 1, 1993—December 31, 
1993, 19:18340 (R;US) 

TURBULENCE 

Density gradient effects in the tokamak edge turbulence with 

temperature gradient driving, 19:20303 (R;CN) 
TURBULENT FLOW 

DRA 4. Wall roughness in turbulent pipe flow, 19:18990 (R;SE) 

Particle-turbulence interaction, 19:19248 (RA;Fl) 

SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:20548 (CM;US) 

X-ray radiographic imaging of hydrodynamic phenomena in ra- 
diation driven materials — shock propagation and shear flow, 
19:20426 (R;US) 

TVO-1 REACTOR 
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Vent processes during the 1912 eruption at Novarupta, Katmai 
National Park, Alaska: Progress report, [November 15, 1991— 
November 14, 1992], 19:19914 (R;US) 

VOLTAGE 

See ELECTRIC POTENTIAL 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 

See MAGNETIC FLUX 


696 ERA Vol. 19, No. 7 


VR-1 REACTOR 
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and Characterization Program (WSRIC): Progress and 
achievements, 19:18117 (R;US) 

US Department of Energy environmental management advisory 
board public meeting, 19:18018 (R;US) 
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See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
HOT WATER 
SEAWATER 
WASTE WATER 
Equations of state valid continuously from zero to extreme pres- 
sures with H2O and CO. as examples, 19:19150 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
JMTR REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 
POOL TYPE REACTORS 
TRIGA TYPE REACTORS 


A coarse-mesh nodal method-diffusive-mesh finite difference 
method, 19:18583 (R;US) 


WEINBERG LEPTON MODEL 


Detonation cell size measurements and predictions in hydrogen- 
air-steam mixtures at elevated temperatures, 19:18769 (R;US) 
Functional issues and environmental qualification of digital pro- 
tection systems of advanced light-water nuclear reactors, 
19:18800 (R;US) 
Twenty-First Water Reactor Safety Information Meeting: Volume 
3, Primary system integrity; Aging research, products and ap- 
plications; Structural and seismic engineering; Seismology 
and geology: Proceedings, 19:18488 (R;US) 
WATER INFLUX 
Benchmark and partial validation testing of the FLASH computer 
code, Version 3.0, 19:18045 (R;US) 
WATER MODERATOR 
See WATER 
WATER PUMPS 
See also SOLAR WATER PUMPS 
Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of a 10MW-class demonstration plant/development of 
a downhole pump), 19:18389 (IA;JP;In Japanese) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT 
Environmental Assessment for the new sanitary sludge land ap- 
plication sites at the Savannah River Site, 19:18183 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Screening of mixed surfactant systems: Phase behavior studies 
and CT imaging of surfactant-enhanced oil recovery experi- 
ments, 19:17923 (R;US) 
WATTS BAR-1 REACTOR 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Numbers 50-390 and 
50-391): Supplement Number 13, 19:18797 (R;US) 
WATTS BAR-2 REACTOR 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Numbers 50-390 and 
50-391): Supplement Number 13, 19:18797 (R;US) 
WAVE PACKETS 
Particle diffusion along the stochastic web in the field of a wave 
packet and a magnetic field, 19:20395 (IA;AU) 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAXES 


Low severity upgrading of F-T waxes with solid superacids: 
Quarterly report, September 1, 1993—November 30, 1993, 
19:19140 (R;US) 

WEAPONS 

See aiso NUCLEAR WEAPONS 

Ground-penetrating radar for buried mine detection, 19:19501 
(R;US) 

NMR imaging of components and materials for DOE application, 
19:19287 (R;US) 

Overview of the Defense Programs Research and Technology 
Development Program for fiscal year 1993: Appendix II re- 
search laboratories and facilities, 19:19498 (R;US) 

US Department of Energy's weapons complex scrap metal in- 
ventory: Research report, 19:19499 (R;US) 

WECS 
See WIND TURBINES 
WEEDS 

Vegetation survey of knapweed on the Yakima Training Center - 

1992, 19:19620 (R;US) 
WEINBERG LEPTON MODEL 

Aspects of the cosmological electroweak phase transition, 
19:19992 (R;DE) 

Construction of a new elektroweak sphaleron, 19:20010 (R;NL) 

Observations concerning the magnitude of tt threshold effects 
on electroweak parameters, 19:19998 (R;DE) 

Single top quark production at LEP200?, 19:20038 (R;DE) 

Status of standard model predictions and uncertainties for elec- 
troweak observables, 19:19993 (R;DE) 
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WEINBERG LEPTON MODEL 


Strongly interacting Higgs sector and W-pair production in e*e— 
collisions, 19:20023 (R;DE) 

The reaction ete —vvbb and the Higgs signal at LEP200 and 
NLC, 19:20027 (R;DE) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Short cracks in piping and piping wells: Volume 3, No. 2: Semi- 
annual report, October 1992—March 1993, 19:18589 (R;US) 
WELDS 
See WELDED JOINTS 
WELL BORE DAMAGE 
See FORMATION DAMAGE 
WELL DRILLING 

Development of MWD system for geothermal wells, 19:18408 
(IA;JP) 

Development of power generation plant using hot water.: 
Development of a binary cycle power generation plant (devel- 
opment of measurement wile drilling system for geothermal 
wells), 19:18391 (IA;JP;In Japanese) 

WELL LOGGING EQUIPMENT 
Design of a pressure/temperature logging system for geother- 
mal applications, 19:18387 (R;US) 

WELL SKIN EFFECT 

See FORMATION DAMAGE 
WELLS 

See also GEOTHERMAL WELLS 

OIL WELLS 

Industry survey for horizontal wells: Final report, 19:19291 (R;US) 
WEST GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
WESTERN AREA POWER ADMINISTRATION 

Salt Lake City Area Integrated Projects Electric Power Market- 
ing: Draft environmental impact statement: Volume 4, 
Appendixes B-D, 19:18821 (R;US) 

Salt Lake City Area Integrated Projects Electric Power Market- 
ing: Draft environmental impact statement: Volume 3, 
Appendix A, 19:18820 (R;US) 

Salt Lake City Area Integrated Projects Electric Power Market- 
ing: Draft environmental impact statement: Volume 1, 
Summary, 19:18818 (R;US) 

Salt Lake City Area Integrated Projects Electric Power Market- 
ing: Draft environmental impact statement: Volume 2, 
Sections 1-16, 19:18819 (R;US) 

WESTERN REGION 

See USA 
WESTVACO PROCESS 

See DESULFURIZATION 
WETLANDS 

Draft environmental impact statement for construction and oper- 
ation of the proposed Bangor Hydro-Electric Company's 
second 345-kV transmission tie line to New Brunswick, 
19:18816 (R;US) 

Physiological ecology of SRS Carolina bay phytoplankton com- 
munities: Effects of nutrient changes and CO, sources: 
Renewal year two report, 19:19654 (R;US) 

Wetland mitigation banking for the oil and gas industry: Assess- 
ment, conclusions, and recommendations, 19:19650 (R;US) 

Wetlands of Argonne National Laboratory-East DuPage County, 
Illinois, 19:19576 (R;US) 

WETTABILITY 

Investigation of wettability by NMR microscopy and spin-lattice 

relaxation, 19:17925 (R;US) 
WIGGLER MAGNETS 

An elliptically-polarizing undulator with phase adjustable energy 
and polarization, 19:19401 (R;US) 

Undulator A characteristics and specifications: Enhanced capa- 
bilities, 19:19412 (R;US) 

WILD ANIMALS 

Wildlife studies on the Hanford Site: 1993 Highlights report, 

19:19617 (R;US) 
WILLOWS 

Outdoor storage of willows - Power plants as customer, 

19:18328 (R;SE;In Swedish) 
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WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 

Short-term prediction of local wind conditions, 19:18414 (R;DK) 

Short-tower og measurements in the Colorado Plateaus region, 
19:19555 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 
WIND GENERATORS 

See ELECTRIC GENERATORS 

WIND TURBINES 

WIND LOADS 

Models in micrometeorology, 19:18418 (R;DK) 
WIND POWER 

Renewable energy development in Indonesia: Foreign trip re- 
port, November 13-20, 1993, 19:18415 (R;US) 

WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Fatigue case study and loading spectra for wind turbines, 
19:18420 (R;US) 

Rough drafts and pilot investigations for the construction of a 
hub for a household windmill, 19:18417 (R;DK;iIn Danish) 

WINDOWS 

Highly insulated windows using evacuated monolithic silica 
aerogels, 19:18948 (RA;Fl) 

Improving the thermal insulation of windows, 19:18932 (R;Fl) 

Improving the thermal performance of the US residential window 
stock, 19:18920 (R;US) 

WIPP 

Detail of travel associated with methods of transmissivity field 
generation in the Culebra aquifer: Foreign trip report, January 
23—February 8, 1994, 19:18021 (R;US) 

Durability of concrete materials in high-magnesium brine, 
19:19079 (R;US) 

Individual and combined effects of chloride, sulfate, and magne- 
sium ions on hydrated Portland-cement paste, 19:19156 
(R;US) 

WOMEN 

College and beyond: How do | get there from here?, 19:20476 
(R;US) 

Mortality among female workers at a thorium-processing plant, 
19:18197 (R;US) 

Proceedings of the LLNL Technical Women’s Symposium, 
19:18857 (R;US) 

SciTech Clubs for Girls: [Annual] technical report, 19:20479 
(R;US) 

Workshop on women and global energy policy: Foreign trip re- 
port, January 17-24, 1994, 19:18829 (R;US) 

WwooD 
Climatic cycles influencing wood density in Amazonian trees, 
19:18292 (RA;CZ) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 

Technical Guide for conservation of wood fuel: 

from Sahel, 19:18316 (R;SE;In French) 
WOOD FUELS 

Cadmium in the biofuel system, 19:18331 (R;SE;In Swedish) 

Governmental instruments of control on the market for bioen- 
ergy in a historical perspective, 19:18898 (R;SE;In Swedish) 

Import of biofuels and peat, 19:18322 (R;SE;In Swedish) 

Weighing equipment on chippers or shutters for weighing chips, 
19:18324 (R;SE;In Swedish) 

WOOD STOVES 
See STOVES 
WOOD BURNING APPLIANCES 
WOOD WASTES 

Moisture content determination in felling residues, 19:18327 
(R;SE;in Swedish) 

Small-tree fuel in south Swedish final felling, 19:18306 (R;SE;In 
Swedish) 

Storage of fuel chips, 19:18325 (R;SE;In Swedish) 

The storage of softwood residues in bundles, 19:18326 (R;SE;In 
Swedish) 


Experiences 





WOOD-FUEL POWER PLANTS 
Environmental impact study. ‘Cyclical approach case study 
VEGA’, 19:18330 (R;SE;iIn Swedish) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WWER TYPE REACTORS 
See also KOZLODUY-3 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
WWER-3 REACTOR 
SAIS application to WWER reactors, 19:18500 (RA;XA) 
WWER-3 REACTOR 
Recent advances in PSA-oriented thermal-hydraulic analyses 
for WWER-440 NPPs, 19:18507 (RA;XA) 
The PSA programme in VUPEX Bratislava, 19:18499 (RA;XA) 
WWER-440 REACTOR 
See WWER-3 REACTOR 
WYOMING 
Field guide to Muddy Formation outcrops, Crook County, 
Wyoming, 19:17907 (R;US) 
Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, October 1, 1993—December 
31, 1998, 19:17936 (R;US) 
UMTRA project water sampling and analysis plan, Riverton, 
Wyoming, 19:18214 (R;US) 
UMTRA project water sampling and analysis plan, Spook, 
Wyoming, 19:18213 (R;US) 


X 


X RADIATION 
See also SOFT X RADIATION 
Guiding hard x rays with glass polycapillary fiber, 19:19932 (R;US) 
X-RAY DETECTION 
Automatic acquisition and management system for Nail(TI) 
spectra, 19:19836 (R;BE) 
X-RAY DIFFRACTION 
A gradient method for anomalous small-angle x-ray scattering, 
19:19286 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Proceedings of the CTU seminar 94. Pt. C, 19:20496 (R;CZ) 
X-RAY SOURCES 
Calibration of soft high power pulses X-ray source by TL doseme- 
ters and other SXR dosimetric methods, 19:18297 (RA;CZ) 
X-RAY SPECTROMETERS 
Alignment and experiment of the HL-1 X-ray bent-crystal spec- 
trometer, 19:19438 (R;CN;In Chinese) 
X-ray and gamma-ray spectrometry systems developed at the 
Nuclear Research Institute at Rez, 19:19459 (RA;CZ) 
X-RAY SPECTROSCOPY 
X-ray and T-ray spectroscopy of solids under pressure: Annual 
technical progress report, November 1993—October 1994, 
19:19093 (R;US) 
XENON 
Thermal diffusion 
19:18286 (R;US) 
Thermal diffusion development design of main equipment, 
19:18287 (R;US) 
Two-photon photoemission and the dynamics of electrons at in- 
terfaces, 19:19149 (R;US) 
XENON 129 REACTIONS 
Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,ean=60 MeV/nucleon, 19:20218 (R;US) 
XENON 136 TARGET 
Unexpected features of reactions between very heavy ions at in- 
termediate bombarding energies, 19:20206 (IA;RU) 
XENON ISOTOPES 
A review of selected aspects of the effect of water vapor on fis- 
sion gas release from uranium oxycarbide, 19:18521 (R;US) 
Xi BARYONS 
The cascade-deuteron system, 19:20050 (R;US) 


development design of experiments, 


YTTERBIUM 154 


¥ 


Y-12 PLANT 

Federal and state regulatory requirements for the D&D of the 
Alpha-4 Building, Y-12 Plant, Oak Ridge, Tennessee, 
19:18179 (R;US) 

Testing of the Y-12 Plant Criticality Accident Alarm System de- 
tectors at the Sandia Pulsed Reactor Facility, 19:18811 (R;US) 

YEARS LIVING RADIOISOTOPES 

See also AMERICIUM 242 

CALIFORNIUM 249 
CALIFORNIUM 250 
CALIFORNIUM 252 
CESIUM 134 
CESIUM 137 
COBALT 60 
EUROPIUM 150 
HAFNIUM 178 
IODINE 129 
IRIDIUM 192 
KRYPTON 85 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 241 
PROMETHIUM 147 
STRONTIUM 390 
TECHNETIUM 99 
THORIUM 230 
THORIUM 232 
TRITIUM 
URANIUM 232 
URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 238 

Activation cross section measurement for the 179Hf(n,2n)'78™2Hf 
reaction, 19:20151 (RA;XA) 

Calculated cross sections for production and destruction of 
some long-lived nuclides of importance in fusion energy appli- 
cations, 19:20118 (RA;XA) 

Cross section measurement for '°8Cd(n,p) 1°™Ag reaction, 
19:20150 (RA;XA) 

Evaluation of some activation cross-sections for formation of 
long-lived activities important for fusion technology, 19:20153 
(RA;XA) 

Influence of sequential (x,n) reactions on production of long- 
lived radionuclides in fusion reactors, 19:20120 (RA;XA) 

intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:20119 (RAXA) 

Measurement of the cross sections for the reactions 19” Ba(n,p) 
137Cs, 182Win,n’ax) 17°™2Ht and 1ir(n,2n) 192™2Ir at 14 MeV, 
19:20149 (RA;XA) 

Measurements of 14 MeV neutron cross-sections for the produc- 
tion of isomeric states in Hafnium isotopes, 19:20147 (RA;XA) 

Measurements of some activation cross-sections for generation 
of long-lived nuclides, 19:20152 (RA;XA) 

Measurements on the cross sections for Mo(n,p) and 
®5Mo(n,np)*Nb, 'S®Dy(n,p)'5®Tb, 182W(n,na)'7®™2HF and 
187 Re(n,2n)'®™Re reactions at 14 MeV region, 19:20146 
(RA;XA) 

Neutron reactions with nuclei in isomeric states, 19:20154 
(RA;XA) 

YELLOW CAKE 

See URANIUM OXIDES U308 
YEREVAN SYNCHROTRON 

See EREVAN SYNCHROTRON 
YIELD (FUSION) 

See FUSION YIELD 
YTTERBIUM 154 

In-beam y-ray spectroscopy of N=84 nuclei above Gd and the 
impact of the (2h, ;2vhg/2)1* attraction on their yrast lines, 
19:20091 (R;DE) 
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YTTRIUM 89 TARGET 


YTTRIUM 89 TARGET 
Fragmentation of hot nuclear systems formed in Xe-induced re- 
actions at E,.a2m=60 MeV/nucleon, 19:20218 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YUCCA MOUNTAIN 

An experimental comparison of laboratory techniques in deter- 
mining bulk properties of tuffaceous rocks: Yucca Mountain 
Site Characterization Project, 19:18121 (R;US) 

identification of subsurface microorganisms at Yucca Mountain: 
Second quarterly report, October 1, 1993—December 31, 
1993, 19:19786 (R;US) 

Identification of subsurface microorganisms at Yucca Mountain: 
Third quarterly report, January 1, 1994—March 31, 1994, 
19:18184 (R:US) 

Rural migration in Nevada: Lincoln County: Phase 1, 1992— 
1993, 19:18033 (R;US) 

Site characterization plan thermal goals reevaluation, 19:18040 
(R;US) 

Thermal modeling for a potential high-level nuclear waste repos- 
itory at Yucca Mountain, Nevada, 19:18086 (R;US) 

Yucca Mountain Site Characterization Project: Technical Data 
Catalog quarterly supplement, 19:18041 (R;US) 


Z 


Z NEUTRAL BOSONS 

CDF electroweak studies and the search for the top quark, 
19:20062 (R;US) 

Precise measurement of the left-right cross section asymmetry 
in Z boson production by electron-positron collisions, 
19:20055 (R;US) 

Studies on the independence of the strong interactions on the 
flavor quantum numbers with bottom, charm, strange, and 
light quarks, 19:19989 (R;DE;In German) 

Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZAMBIA 
Responses of Miombo to harvesting: Ecology and manage- 
ment, 19:18304 (R;SE) 
ZEA MAYS 
See MAIZE 
ZEOLITES 

See also FAUJASITE 

Computer simulations of benzene in faujasite-type zeolites, 
19:19147 (R;US) 

In situ studies of zeolite syntheses using powder diffraction 
methods: Crystallization of “instant zeolite A” powder and 
CoAPO-5, 19:19083 (R;US) 


NO decomposition in non-reducing atmospheres: Technical 
progress report, December 1993-February 1994, 19:19143 
(R;US) 

NO decomposition in non-reducing atmospheres: Technical 
progress report, September 1993—December 1993, 19:19142 
(R;US) 


ZHURAVLEV PROCESS 
See COAL GASIFICATION 


ZINC HALIDE PROCESS 
See COAL LIQUEFACTION 


ZINC SELENIDES 
Optical spectroscopy of a nitrogen-hydrogen complex in ZnSe, 
19:19102 (R;US) 


ZINC-BROMINE BATTERIES 
Construction of a 50 Wh zine bromine battery, 19:18825 
(R;DK;In Danish) 


ZIRCALOY 4 
Consolidation of zircaloy-4 end crops by induction metting, 
19:19056 (R;US) 


ZIRCONIUM 


Arc melting in inert gas atmosphere of zirconium sponge, 
19:19036 (1;BR;in Portuguese) 


ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Applied physical chemistry progress report, October 1991— 
September 1992, 19:18754 (R;US) 
Scanning x-ray diffraction: A technique with high compositional 
resolution for studying phase formation in co-deposited thin 
films, 19:19029 (R;US) 


ZIRCONIUM BASE ALLOYS 
Amorphization kinetics of Zr3Fe under electron irradiation, 
19:19025 (R;US) 
Crystal structure refinement of alloys and hydrides of 
Zn(Mn, _xMx)2 with M = V, Fe, Co, Niand Al, 19:20271 (RA;JP) 


ZIRCONIUM OXIDES 

Characterization and processing of sintered products from 
Nano-crystalline powders generated by the RTDS method, 
19:19076 (R;US) 

Thermodynamic considerations about the hydrothermal synthe- 
sis of stabilized zirconia with calcia, 19:19072 (I;BR;In 
Portuguese) 

Use of ultra-fine powders in the sintering of high-pressure ce- 
ramics, 19:19071 (I;BR;in Portuguese) 

Zirconium oxide obtainment from brazilian zircon concentrate, 
19:19070 (1;BR;in Portuguese) 
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19:18117 RFP-4806 
19:18118 RFP-4807 
19:19624 RFP-4812 
Dow Chemical U.S.A., Golden, CO 
(United States). Rocky Flats Div. 
19:19565 RFP-4849 
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AC34-90RFE2349 


Contract No. 


AC35-89ER40486 


AC65-90WA06473 


Al01-91CE50306 


AlS-86ER60388 


Al05-90ER30169 


Al05-91ER40616 


Al0S-920R22030 


AI79-91BP16570 


AT21-92MC29267 


BI78-84BP17622 


BI79-87BP35885 


Abstract No. Report No. 
EG and G Rocky Flats, Inc., Golden, CO 
(United States) 
19:18120 RFP-ADD—0029 
EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant 
19:20498 RFP—4795 
Sandia National Labs., Albuquerque, NM 
(United States) 
19:20300 SAND-94-0776C 
Superconducting Super Collider Lab., 
Dallas, TX (United States) 
19:19326 SSCL-—663 
19:19327 SSCL-Preprint-538 
19:19340 SSCL-659 
19:19341 SSCL-661 
19:19402 SSCL-—660 
19:19403 SSCL-662 
19:19404 SSCL-—664 
19:19405 SSCL-—665 
19:19406 SSCL-666 
19:19407 SSCL-667 
19:19408 SSCL-—668 
19:19409 SSCL-Preprint-517-Rev.2 
19:19410 SSCL-SR-1238 
19:19628 SSCL-SR-1233 
19:20013 SSCL-597-Rev.1 
19:20539 ESTSC—000556AP00000 
Stone and Webster Management Consul 
tants, Inc., Englewood, CO (United 
States) 
19:20549 ESTSC—000672IBMPC01 
National Aeronautics and Space Admin- 
istration, Cleveland, OH (United 
States). Lewis Research Center 
19:19096 DOE/NASA-50306-4 
National inst. of Standards and Technol- 
ogy, Gaithersburg, MD (United States) 
19:19445 DOE/ER/60388-T5 
National Science Foundation, Washing- 
ton, DC (United States) 
19:18624 DOE/ER/30169-T1 
National Inst. of Standards and Technol- 
ogy, Gaithersburg, MD (United States) 
19:19294 DOE/ER/40616-T1 
Jet Propulsion Lab., Pasadena, CA 
(United States) 
19:18310 DOE/OR/22030-T2 
Washington Univ., Seattle, WA (United 
States). Center for Quantitative Sci- 
ence 
19:18345 DOE/BP/35885—4 
Geological Survey, Denver, CO (United 
States) 
19:17937 DOE/MC/29267-3655 
Geological Survey, Reston, VA (United 
States) 

19:19917 DOE/MC/29267-3458 
Confederated Tribes of the Umatilla In- 
dian Reservation, Pendleton, OR 

(United States). Dept. of Natural Re- 
sources 
19:18344 DOE/BP/17622-7 
Washington Univ., Seattle, WA (United 
States). Fisheries Research inst. 
19:18346 DOE/BP/35885-5 
Washington Univ., Seattle, WA (United 
States). Center for Quantitative Sci- 
ence 


19:18345 DOE/BP/35885—4 
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Contract No. 


BI79-89BP01466 


BI79-89BP01483 


FC01-94RW00286 


FC04-82AL 16257 


FCO07-911D13074 


FCO08-90NV 10872 


FC098-88SR15199 


FC21-86MC10637 


FC21-87MC24132 


FC21-87MC24207 


FC21-90MC25140 


FC21-91MC27221 


FC21-91MC27364 


FC21-91MC28055 


FC21-91MC28060 


Abstract No. Report No. 

Idaho Dept. of Fish and Game, Boise, ID 
(United States). Fisheries Research 
Section 

19:18342 DOE/BP/01466-2 

Washington State Dept. of Wildllfe, 

Olympia, WA (United States) 
19:18343 DOE/BP/01483-3 

Councll of State Governments, Lombard, 

IL (United States). Midwestern Office 
19:18042 DOE/RW/00286-3 

Jacobs Engineering Group, Inc., Albu- 

querque, NM (United States) 
19:18200 DOE/AL/62350—40F- 
Attach.2 
DOE/AL/62350—40F- 
Attach.3-4 
DOE/AL/62350—40F- 
Attach.3-App.A 

Kansas State Univ., Manhattan, KS 
(United States) 

19:19009 DOE/ID/13074-T 11 

Nevada Univ., Las Vegas, NV (United 
States) 

19:18034 


19:18201 


19:18202 


DOE/NV/10872-T108 
19:19280 DOE/NV/10872-T72 
19:20588 DOE/NV/10872-T105 

Nevada Univ., Las Vegas, NV (United 

States). Harry Reid Center for Envi- 
ronmental Studies 
19:18184 DOE/NV/10872-T110 
19:19786 DOE/NV/10872-T94 
Nevada Univ., Las Vegas, NV (United 
States). Southwestern Social Science 
Research Center 
19:18033 DOE/NV/10872-T103 
South Carolina Univ., Columbia, SC 
(United States). Inst. of Archaeology 
and Anthropology 
19:18628 DOE/SR/15199-18 
South Carolina Univ., Columbia, SC 
(United States). Savannah River Ar- 
chaeological Research Program 
19:18627 DOE/SR/15199-5 
North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environ- 
mental Research Center 
19:17827 DOE/MC/10637-3710 
American Electric Power Service Corp., 
Columbus, OH (United States) 
19:17888 DOE/MC/24132-—94/C0335 
19:17889 DOE/MC/24132-3712 
National Research Center for Coal and 
Energy, Morgantown, WV (United 
States) 
19:19585 DOE/MC/24207~3532 
Southern Co. Services, Inc., Birmingham, 
AL (United States) 
19:18445 DOE/MC/25140-3555 

General Electric Co., Schenectady, NY 

(United States). Power Systems Lab. 
19:19002 DOE/MC/27221-94/C0243 
Midwest Power, Sioux City, IA (United 
States) 
19:17890 DOE/MC/27364—94/C0337 
Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 
19:18903 DOE/MC/28055—94/C0334 
Dravo Lime Co., Pittsburgh, PA (United 
States) 


19:18965 DOE/MC/28060-3723 





Contract No. 


FC21-92MC28178 


FC21-92MC29061 


FC21-92MC29237 


FC21-93MC29444 


FC22-83FE601 49 


FC22-87PC79796 


FC22-90PC89653 


FC22-90PC89657 


FC22-91PC90547 


FC22-91PC90548 


FC22-92PC92521 


FC22-93PC92578 


FG01-89CE34025 


FG01-91CE15489 


FG01-92CE15553 


FG01-92EW50625 


FG02-83ER75103 


FG02-84ER13242 


FG02-84ER13299 


FG02-86ER13515 


Abstract No. Report No. 
Institute of Gas Technology, Chicago, IL 
(United States) 
19:17939 DOE/MC/28178-3698 
Clemson Univ., SC (United States). Re- 
search Foundation 
19:19293 DOE/MC/29061-94/C0269 
Fuel Cell Engineering Corp., Danbury, CT 
(United States) 
19:18904 DOE/MC/29237-94/C0248 
Tampella Power Corp., Williamsport, PA 
(United States) 
19:18423 DOE/MC/29444-3715 
National Inst. for Petroleum and Energy 
Research, Bartlesvilie, OK (United 
States) 
19:17907 
19:17919 
19:17922 
19:17923 
. 19:17924 
19:17925 
19:17926 


NIPER-—713 
NIPER-691 
NIPER-—705 
NIPER-710 
NIPER-712 
NIPER-720 
NIPER-722 
19:18427 NIPER-689(Vol.1) 
19:18428 NIPER-689(Vol.2) 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
19:18447 DOE/PC/79796-T36 
Southern Research Inst., Birmingham, 
AL (United States) 
19:18448 DOE/PC/89653-T12 
Passamaquoddy Technology, L.P., Port- 
land, ME (United States) 
19:18449 DOE/PC/89657-—T3-Vol.2 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
19:18455 DOE/PC/90547-T14 
LIFAC North America, Inc., Pittsburgh, 
PA (United States) 
19:18456 DOE/PC/90548-T12 
Southern Illinois Univ., Carbondale, IL 
(United States) 
19:17812 DOE/PC/92521-T126 
Missouri Univ., Columbia, MO (United 
States). Capsule Pipeline Research 
Center 
19:17866 DOE/PC/92578-T1 
19:17867 DOE/PC/92578-T2 
Midwest Research inst., Kansas City, MO 
(United States) 
19:19909 DOE/CE/34025-T12 
Mobile Zone Associates, Nashville, TN 
(United States) 
19:18962 DOE/CE/15489-T10 
Southern California Research Corp., San 
Rafael, CA (United States) 
19:17917 DOE/CE/15553-T5 
Medical Univ. of South Carolina, 
Charleston, SC (United States) 
19:19798 DOE/EW/50625-T 15 
Florida Univ., Gainesville, FL (United 
States). Dept. of Nuclear Engineering 
Sciences 
19:18642 DOE/ER/75103—-T1 
Massachusetts Univ., Boston, MA 
(United States) 
19:20102 DOE/ER/13242—10 
Colorado State Univ., Fort Collins, CO 
(United States) 
19:19128 DOE/ER/13299-10 
Minnesota Univ., Minneapolis, MN 
(United States) 
19:20232 DOE/ER/13515-9 


Contract No. 
FG02-86ER45229 
FG02-86ER60408 


FG02-87ER13808 


FG02-87ER40370 


FG02-88ER13876 


FG02-88ER13909 


FG02-88ER13927 


FG02-88ER40413 


FG02-88ER40438 


FG02-88ER45365 


FG02-88ER60661 


FG02-88ER60675 


FG02-88ER60699 


FG02-89ER1 4004 


FG02-89ER1 4043 


FG02-89ER1 4079 


FG02-90ER13027 


FG02-90ER14140 


FG02-90ER61029 


FG02-91CE23810 


FG02-91CE23810 


Abstract No. Report No. 
Argonne National Lab., IL (United States) 
19:19286 ANL/MSD/PP-—77650 
Argonne National Lab., IL (United States) 
19:19811 ANL/BIM/PP-—73350 
Northwestern Univ., Evanston, IL (United 
States) 
19:19159 DOE/ER/13808-6 
Ohio Univ., Athens, OH (United States). 
Dept. of Physics and Astronomy 
19:20115 DOE/ER/40370-6 
Princeton Univ., NJ (United States) 
19:19160 DOE/ER/13876-T1 
Cornell Univ., Ithaca, NY (United States) 
19:19679 DOE/ER/13909-4 
Northwestern Univ., Evanston, IL (United 
States). Dept. of Engineering Sci- 
ences and Applied Mathematics 
19:19583 DOE/ER/13927-6 
Lawrence Berkeley Lab., CA (United 
States) 
19:19471 LBL-PUB-5380 
Wisconsin Univ., Madison, WI (United 
States) 
19:19347 DOE/ER/40438—1 
Northwestern Univ., Evanston, IL (United 
States) 
19:19034 DOE/ER/45365-6 
Argonne National Lab., IL (United States) 
19:19812 ANL/BIM/PP-76541 
Pacific Northwest Lab., Richland, WA 
(United States) 
19:19688 PNL-SA-22964 
Center for Genetic Engineering, Belgrade 


(Yugoslavia). Genome Structure Unit 


19:19682 DOE/ER/60699-3 
Ohio State Univ., Columbus, OH (United 
States). Dept. of Horticulture 
19:18309 DOE/ER/14004-5 
USDOE Pittsburgh Energy Technology 
Center, PA (United States) 
19:19261 CONF-930931 0— 
Colorado School of Mines, Golden, CO 
(United States). Center for Wave Phe- 
nomena 
19:20534 DOE/ER/14079-30 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States) 
19:18641 DOE/ER/13027—1-Vol.2 
Washington Univ., St. Louis, MO (United 
States). Dept. of Systems Science and 
Mathematics 
19:18963 DOE/ER/14140-T1 
Clarkson Univ., Potsdam, NY (United 
States). Dept. of Chemistry 
19:19584 DOE/ER/61029-16 
National inst. of Standards and Technol- 
ogy, Gaithersburg, MD (United 
States). Thermophysics Div. 
19:19088 DOE/CE/23810-20A 
Air-Conditioning and Refrigeration Tech- 
nology inst., Inc., Arlington, VA 
(United States) 
19:18912 DOE/CE/23810—38E 
19:19091 DOE/CE/23810-—40A 
19:19092 DOE/CE/23810—40B 
19:19528 DOE/CE/23810—25 
Imagination Resources, Inc., Dublin, OH 
(United States) 
19:19090 DOE/CE/23810-38B 
Spauschus Associates, Inc., Stock- 
bridge, GA (United States) 
19:19089 DOE/CE/23810—20B 
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FG02-91ER14192 


Contract No. 


FG02-91ER14192 


FG02-91ER40646 


FG02-91ER40664 
FG02-91ER40688 


FG02-91ER45439 


FG02-91ER45456 


FG02-91ER75642 


FG02-91ER81221 


FG02-92ER14244 


FG02-92ER14258 


FG02-92ER14261 


FG02-92ER14268 


FG02-82ER20070 


FG02-92ER25119 


FG02-92ER45475 


FG02-92ER61384 


FG02-92ER61427 


FG02-92ER81 463 


FG02-93ER61549 


FG02-93ER61567 
FG02-93ER61571 


FG02-93ER61658 


FG03-84ER45157 


FG03-85ER13353 


FG03-86ER40271 


Abstract No. Report No. 
Massachusetts Univ., Amherst, MA 
(United States). Dept. of Chemical En- 
gineering 
19:19171 DOE/ER/14192-3 
Pittsburgh Univ., PA (United States). 
Dept. of Physics and Astronomy 
19:20043 DOE/ER/40646-4 
lowa Univ., lowa City, IA (United States) 
19:19444 DOE/ER/40664-T1 
Argonne National Lab., IL (United States) 
19:20056 ANL-HEP-PR-93-4 
USDOE Pittsburgh Energy Technology 
Center, PA (United States) 
19:19084 CONF-9309310—- 
Pennsylvania State Univ., University 
Park, PA (United States) 
19:19068 DOE/ER/45456-3 
SciTech, inc., Aurora, IL (United States) 
19:20479 DOE/ER/75642-T1 
Brookhaven National Lab., Upton, NY 
(United States) 
19:19932 BNL-49773 
Brookhaven National Lab., Upton, NY 
(United States) 
19:18466 BNL-49263 
Pennsylvania State Univ., University Park, 
PA (United States). Dept. of Chemistry 
19:19131 DOE/ER/14258-T1 
State Univ. of New York, Stony Brook, NY 
(United States) 
19:17918 DOE/ER/14261-2 
Syracuse Univ., NY (United States). Dept. 
of Chemical Engineering and Materi- 
als Science 
19:19033 DOE/ER/14268-2 
Purdue Research Foundation, Lafayette, 
IN (United States) 
19:19681 DOE/ER/20070—1 
Chicago Univ., IL (United States) 
19:19275 DOE/ER/251 19-2 
Oak Ridge National Lab., TN (United 
States) 
19:19087 CONF-940753-5 
South Carolina Univ., Columbia, SC 
(United States). Dept. of Biological 
Sciences 
19:19906 DOE/ER/61384—2 
Michigan Univ., Ann Arbor, Mi (United 
States) 
19:19690 DOE/ER/61427-1 
Spire Corp., Bedford, MA (United States) 
19:19439 CONF-9309256-5 
Atmospheric and Environmental Re- 
search, Inc., Cambridge, MA (United 
States) 
19:19530 DOE/ER/61549-1 
Cornell Univ., Ithaca, NY (United States) 
19:19684 DOE/ER/61567-T1 
Syracuse Univ., NY (United States) 
19:19696 CONF-9308226-1 
Memorial Sloan-Kettering Cancer Center, 
New York, NY (United States) 
19:19700 DOE/ER/61658-1 
Stanford Univ., CA (United States). Ed- 
ward L. Ginzton Lab. 
19:19288 DOE/ER/45157-T1 
California Univ., Davis, CA (United 
States). Dept. of Plant Pathology 
19:19677 DOE/ER/13353-T2 
California Univ., Riverside, CA (United 
States) 


19:20126 DOE/ER/40271-T4 
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Contract No. 


FG03-88ER40420 


FG03-88ER40424 


FG03-90ER54081 


FG03-92ER25117 


FG03-92SF19524 


FG03-93ER1 4334 


FG03-93ER40757 


FG03-93ER40772 


FG03-93ER61606 


FG03-94ER54241 


FG04-91AL65779 


FG05-84ER13191 


FG05-84ER40162 


FGO5-85ER13429 
FG05-85ER40200 


FG05-87ER13678 


FG05-87ER40353 


FG05-87ER60550 


FG05-88ER13821 


FG05-88ER45368 


FG05-88ER53267 


FG05-89ER1 4003 


FG05-89ER60789 


Abstract No. Report No. 
California Univ., Los Angeles, CA (United 
States) 
19:19948 DOE/ER/40420-T5 
Lawrence Berkeley Lab., CA (United 
States) 
19:19471 LBL-PUB-—5380 
General Atomics, San Diego, CA (United 
States) 
19:20307 DOE/ER/54081-T1 
Stanford Univ., CA (United States). Sys- 
tems Optimization Lab. 
19:20578 SOL-93-7 
City Coll., New York, NY (United States) 
19:20481 DOE/SF/19524—2 
Texas Univ., Austin, TX (United States). 
Dept. of Chemistry 
19:19132 DOE/ER/14334-T1 
Texas Univ., Austin, TX (United States) 
19:19925 DOE/ER/40757-015 
19:19926 DOE/ER/40757-29 
Lawrence Berkeley Lab., CA (United 
States) 
19:19471 LBL-PUB-5380 
Colorado Univ., Boulder, CO (United 
States) 
19:19694 DOE/ER/61606—1 
Texas Univ., Austin, TX (United States). 
Fusion Research Center 
19:20308 DOE/ER/54241-130 
New Mexico Environment Dept., Santa 
Fe, NM (United States) 
19:19527 DOE/AL/65779-1 
Texas Univ., Austin, TX (United States). 
Dept. of Physics 
19:20231 DOE/ER/13191-14 
Georgia State Univ., Atlanta, GA (United 
States) 
19:20125 DOE/ER/40162-T7 
Rice Univ., Houston, TX (United States) 
19:20234 DOE/ER/13429-8 
Texas Univ., Austin, TX (United States) 
19:19979 DOE/ER/40200-319 
Oklahoma Univ., Norman, OK (United 
States) 
19:18341 
19:19116 
19:19117 


DOE/ER/13678-72 
DOE/ER/13678-73 
DOE/ER/13678-74 
19:19118 DOE/ER/13678-—76 
19:19129 DOE/ER/13678-75 
Tennessee Technological Univ., 
Cookeville, TN (United States). Dept. 
of Physics 
19:20065 DOE/ER/40353-20 
Texas A and M Univ., College Station, TX 
(United States). Dept. of Nuclear Engi 
neering 
19:18913 DOE/ER/60550-T3 
Texas Univ., Austin, TX (United States) 
19:20533 DOE/ER/13821-T1 
Rutgers—the State Univ., Piscataway, NJ 
(United States). Dept. of Ceramics 
19:19095 DOE/ER/45368-T 1 
Texas Univ., Austin, TX (United States). 
Fusion Research Center 
19:20306 DOE/ER/53267-129 
Oklahoma Univ., Norman, OK (United 
States). Dept. of Botany and Microbi- 
ology 
19:18308 DOE/ER/14003-5 
Duke Univ. Medical Center, Durham, NC 
(United States). Dept. of Radiology 
19:19698 DOE/ER/60789-5 





Contract No. 


FG05-89ER60894 


FG05-92ER40717 


FG05-93ER61604 


FG06-84ER45163 


FG06-88ER60696 


FG06-92EH89181 


FG06-92ER14234 


FG06-92ER61 417 


FG06-92ER61 422 


FG06-92ER61 423 


FG09-84ER13296 


FG09-86ER13621 


FG09-87ER13768 


FG09-87ER45291 


FG09-88SR18048 


FG08-88SR18049 


FG09-90ER14156 


FG09-91ER20034 


FG09-93SR18289 


Abstract No. Report No. 
Duke Univ. Medical Center, Durham, NC 
(United States). Dept. of Radiology 
19:19699 DOE/ER/60894—5 
Rice Univ., Houston, TX (United States). 
Bonner Nuclear Labs. 
19:19949 DOE/ER/40717-10 
Lawrence Berkeley Lab., CA (United 
States) 
19:19471 LBL-PUB-5380 
Georgia State Univ., Atlanta, GA (United 
States). Dept. of Chemistry 
19:19907 DOE/ER/61604—1 
Washington Univ., Seattle, WA (United 
States). Dept. of Physics 
19:19093 DOE/ER/45163—40 
Oregon State Univ., Corvallis, OR (United 
States). Dept. of Agricultural Chem- 
istry 
19:19697 DOE/ER/60696-3 
19:19905 DOE/ER/60696-5 
Washington State Univ., Richland, WA 
(United States) 
19:19903 USTUR-0002-93 
Washington State Univ., Richland, WA 
(United States). Health Research and 
Education Center 
19:19902 USTUR-0001-93 
Alaska Univ., Fairbanks, AK (United 
States) 
19:19914 DOE/ER/14234—2 
Oregon Univ., Eugene, OR (United 
States). Dept. of Biology 
19:19683 DOE/ER/61417-2 
Oregon State Univ., Corvallis, OR (United 
States). Coll. of Oceanic and Atmo- 
spheric Sciences 
19:19653 DOE/ER/61423-2 
Oregon State Univ., Corvallis, OR (United 
States). Coll. of Oceanic and Atmo- 
spheric Sciences 
19:19653 DOE/ER/61423-2 
South Carolina Univ., Columbia, SC 
(United States). Dept. of Chemistry 
19:19127 DOE/ER/13296-9 
Georgia Univ., Athens, GA (United 
States). Research Foundation 
19:19678 DOE/ER/13621-5 
Clemson Univ., SC (United States). 
Hunter Chemistry Lab. 
19:19130 DOE/ER/13768—4 
Georgia Univ., Athens, GA (United 
States). Dept. of Physics and Astron- 
omy 
19:19094 DOE/ER/45291-7 
19:19295 DOE/ER/45291-8 
Claflin Coll., Orangeburg, SC (United 
States) 
19:20482 DOE/SR/18048-T1 
South Carolina State Univ., Orangeburg, 
SC (United States). Dept. of Natural 
Sciences 
19:19654 DOE/SR/18049-5 
Georgia Univ., Athens, GA (United 
States). Dept. of Chemistry 
19:19032 DOE/ER/14156-3 
Georgia Univ., Athens, GA (United 
States). Dept. of Botany 
19:19680 DOE/ER/20034—1 
Georgia Emergency Management 
Agency, Atlanta, GA (United States) 
19:19534 DOE/SR/18289-2 


Contract No. 


FG21-88MC25038 


FG22-87FE61 146 


FG22-87PC79916 


FG22-89PC89779 


FG22-90PC90096 


FG22-90PC90285 


FG22-90PC90286 


FG22-90PC90287 


FG22-90PC90291 


FG22-90PC90293 


FG22-90PC90294 


FG22-90PC90298 


FG22-90PC90302 


FG22-91PC91281 


FG22-91PC91283 


FG22-91PC91284 


FG22-91PC91285 


FG22-91PC91288 


FG22-91PC91288 


Abstract No. Report No. 

University of Wyoming Research Corp., 
Laramie, WY (United States). Western 
Research Inst. 

19:17772 DOE/MC/25038-3457 


Oklahoma Univ., Norman, OK (United 
States) 
19:19116 DOE/ER/13678-73 
19:19118 DOE/ER/13678-76 
19:19129 DOE/ER/13678—75 
Kentucky Univ., Lexington, KY (United 
States). Dept. of Mechanical Engineer- 
ing 
19:17828 DOE/PC/79916—-T1 
19:19255 CONF-9204103—4 
Minnesota Univ., Minneapolis, MN 
(United States). Dept. of Civil and Min- 
eral Engineering 
19:18450 DOE/PC/89779-T8 
Tulsa Univ., OK (United States). Center 
for Environmental Research and 
Technology 
19:17845 DOE/PC/90096-T6 
Arizona Univ., Tucson, AZ (United 
States). Dept. of Chemical Engineering 
19:18451 DOE/PC/90285-T12 
California inst. of Tech., Pasadena, CA 
(United States) 
19:17892 DOE/PC/90286-T7 
California Univ., Berkeley, CA (United 
States). Dept. of Materials Science 
and Mineral Engineering 
19:17829 DOE/PC/90287-T13 
Delaware Univ., Newark, DE (United 
States). Center for Catalytic Science 
and Technology 
19:19135 DOE/PC/90291-T12 
Georgia inst. of Tech., Atlanta, GA 
(United States). School of Chemical 
Engineering 
19:17784 DOE/PC/90293-T12 
Purdue Univ., Lafayette, IN (United 
States) 
19:17785 DOE/PC/90294-T4 
Massachusetts Univ., Amherst, MA 
(United States). Dept. of Chemistry 
19:17786 DOE/PC/90298-T16 
Oklahoma State Univ., Stillwater, OK 
(United States). School of Chemical 
Engineering 
19:17787 DOE/PC/90302-T9 
19:19136 DOE/PC/90302-T8 
Auburn Univ., AL (United States). Dept. 
of Chemical Engineering 
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Distribution 
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(Working seminar on fusion reactions in con- 
densed matter and all-union conference on 
cold fusion; Working seminar on "Fusion re- 
actions in condensed matter” and All-union 
conference on "Cold fusion”; Dubna (Russian 
Federation); Moscow (Russian Federation); 
22-26 Mar 1991; 25-26 mar 1991) 

See INIS-RU-364 

(Working seminar on fusion reactions in con- 
densed matter and ali-union conference on 
cold fusion; Working seminar on "Fusion re- 
actions in condensed matter” and All-union 
conference on "Cold fusion”; Dubna (Russian 
Federation); Moscow (Russian Federation); 
22-26 Mar 1991; 25-26 mar 1991) 

See INIS-RU-364 

(Seminar for journalists: The consequences of 
Chernobyl for Germany and the former So- 
viet Union; Neuherberg (Germany); 18-19 
Mar 1991) 

See GSF-17/92 

(4. European fusion theory conference; Aspe- 
naes (Sweden); 10-19 Jun 1991) 

See INIS-mf—13809(v.1,2) 

(EORTC breast cancer working conference; 
Leuven (Belgium); 3-6 Sep 1991) 

See IAEA-TECDOC—734 

(46. Annual Congress of Brazilian Association of 
Metals; Sao Paulo (Brazil); 15-18 Sep 1991) 

See INIS-BR-3307 

See INIS-BR-3308 

(International symposium on global change 
(IGBP); Tokyo (Japan); 27-29 Mar 1992) 

See INIS-JP—019 

(Combustion Institute central states spring meet- 
ing on combustion fundamentals and 
applications; Columbus, OH (United States); 
26-28 Apr 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Science careers in search of women confer- 
ence; Argonne, IL (United States); 24 Apr 
1992) 

See ANL/DEP/PROC—82423 

(Meeting on new horizons in radiation protection 
and shielding; Pasco, WA (United States); 26 
Apr - 1 may 1992) 

See WHC-SA-1347-S 

See WHC-SA-1332-S 

See WHC-SA-1348-S 

(203. American Chemical Society (ACS) national 
meeting; San Francisco, CA (United States); 
5-10 Apr 1992) 

See USTUR-0001-93 

(Realistic nuclear structure meeting; Stony 
Brook, NY (United States); 28-30 May 1992) 

See LA-UR-94-1271 

(1. international workshop in human chromo- 
some 6; Ann Arbor, MI (United States); 7-9 
Jun 1992) 

See DOE/ER/61427—1 

(Study meeting on nuclear physics of quasi- 
elastic scattering; Ibaraki (Japan); 8-10 Jun 
1992) 

See RCNP-P-123 

(NATO Advanced Study Institute workshop; 
Maratea (Italy); 28 Jun - 10 jul 1992) 

See LBL-34751 

See LBL-34750 
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(Study meeting on dynamics of quarks-hadrons 
in atomic nuclei; Ibaraki (Japan); 11-13 Jun 
1992) 

See RCNP-P—122 

(204. American Chemical Society (ACS) national 
meeting; Washington, DC (United States); 
23-28 Aug 1992) 

See BNL-60059 

(47. Annual Congress of Brazilian Association of 
Metallurgy and Materials; Belo Horizonte 
(Brazil); 10-13 Aug 1992) 

See INIS-BR-3306 

(American Council for an Energy-Efficient Econ- 
omy (ACEEE) summer study on energy 
efficiency in buildings; Pacific Grove, CA 
(United States); 30 Aug - 5 sep 1992) 

See LBL-35402 

(Advances in reliability analysis and probabilistic 
safety assessment; Budapest (Hungary); 7- 
11 Sep 1992) 

See IAEA-TECDOC-—737 

(1992 Joint seminar of the LVIS-2000 and ETRR 
research programmes; Espoo (Finland); 23 
Sep 1992) 

See VTT/LVIS2000-15 

(26. international symposium Ahrenshoop on the 
theory of elementary particles; Wendisch Ri- 
etz (Germany); 9-13 Sep 1992) 

See DESY-93-013 

(8. conference on evolution of microstructure in 
metals during irradiation; Chalk River 
(Canada); 29 Sep - 2 oct 1992) 

See ANL/MSD/CP-77644 

(New possibilities for a secure and just world; 
Berkeley, CA (United States); 2 Oct 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Superconducting super collider conference; 
Dallas, TX (United States); 29 Oct 1992) 

See SLAC-PUB-6458 

(Seminar: Thorium, and the problems posed for 
incorporation monitoring - applications, mea- 
surements, evaluation and interpretation; 
Scheyern (Germany); 12-13 Oct 1992) 

See BFS-ISH-161/93 

(3. workshop on information management in 
nuclear safety, radiation protection and envi- 
ronmental protection (WINRE-3); Koeln 
(Germany); 14-15 Oct 1992) 

See GRS—-96 

(5. ECMWF workshop on parallel processing in 
meteorology; Reading (United Kingdom); 23 
Nov 1992 - 27 nov 1993) 

See ANL/MCS/CP-82809 

(Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Munich (Germany); Annecy (France); Ham- 
burg (Germany); 1998; 1993; 1993) 

See DESY-93-099 

(Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Munich (Germany); Annecy (France); Ham- 
burg (Germany); 1993; 1993; 1993) 

See DESY-93-099 

(Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Workshop on 500 GeV e+e- linear collider; 
Munich (Germany); Annecy (France); Ham- 
burg (Germany); 1993; 1993; 1993) 

See DESY—93-099 
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(KT/KTA winter seminar: Nuclear engineering in 
the Federal Republic of Germany in 1993 - 
tasks, problems and prospects from the point 
of view of those concerned; Saizgitter (Ger- 
many); 28-29 Jan 1993) 

See BS-KT—-€/93 

(Specialist meeting on fuel-coolant interactions; 
Santa Barbara, CA (United States); 5-7 Jan 
1993) 

See NUREG/CP-0127 

(HIPAGS 93: workshop on heavy ion physics at 
the alternating gradient synchrotron; Cam- 
bridge, MA (United States); 14-17 Jan 1993) 

See BNL-60245 

(13. Moriond workshop on perspectives in neu- 
trinos, atomic physics, and gravitation; 
Villars-sur-Ollon (Switzerland); 30 Jan - 6 feb 
1993) 

See CEA-DAPNIA-SPP-93-06 

(Meeting on beam monitors for Cyclotrons and 
related Facilities; Tokyo (Japan); 24 Feb 
1993) 

See INS-T-521 

(International workshop on high-resolution 
sprectroscopy of fission fragments, neutrons, 
and gamma-rays; Dresden (Germany); 1-2 
Feb 1993) 

See FZR-93-08 

(8. Atmospheric Radiation Measurement (ARM) 
science team meeting; Norman, OK (United 
States); 1-5 Mar 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—113583-Rev.1 

(Conference on reliability and optimization of 
structural systems; Takamatsu-shi (Japan); 
24-26 Mar 1993) 

See AUC-IBT-R-9331 

(Symposium in honor of Tetsuro Kobayashi’s 
63rd birthday; Tokyo (Japan); 19 Mar 1993) 

See DESY-93-096 

(Seminar on mathematical models in nuclear 
safety and radiation protection; Sofia (Bul- 
garia); 7-8 Apr 1993) 

See INIS-mf—13804 

(Republican scientific and practical conference; 
Khar’kov (Ukraine); 28-29 Apr 1993) 

See INIS-UA-003 

(2. research co-ordination meeting on activation 
cross sections for the generation of long- 
lived radionuclides of importance in fusion 
reactor technology; Del Mar, CA (United 
States); 29-30 Apr 1993) 

See INDC(NDS)—286/L 

See INDC(NDS)—288/L 

(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 

See PNL-SA-21763 

(PAC ’93: international particle accelerator con- 
ference; Washington, DC (United States); 
17-20 May 1993) 

See GANIL-A-93-04 

See CEA-CONF—1 1629 

See GANIL-A-93-05 

See ANL/OTD-APS/CP-81621 

(12. International collaboration of advanced neu- 
tron sources meeting (ICANS); Abingdon 
(United Kingdom); 24-28 May 1993) 

See ANL/OTD-APS/CP-81622 
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(International school seminar on heavy ion 
physics; Dubna (Russian Federation); 10-15 
May 1993) 

See JINR-E—7-93-126 

(11. international workshop on electron reso- 
nance ion sources; Groningen (Netherlands); 
5-8 May 1993) 

See GANIL-A-93-02 

See GANIL-A-93-03 

(Lawrence Livermore National Laboratory 
(LLNL) technical woman's symposium; 
Lafayette, CA (United States); 6-7 May 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(2. two-arm photon spectrometer (TAPS) work- 
shop; Guardamar (Spain); 31 May - 5 jun 
1993) 

See GANIL-P-—93-22 

(1993 international conference on strings; Berke- 
ley, CA (United States); 24-29 May 1993) 

See LBL—-34610 

(1. workshop on emissions and modelling of at- 
mospheric transport of persistent organic 
pollutants and heavy metais; Durham, NC 
(United States); 6-7 May 1993) 

See ANL/ER/CP-81722 

(Clouds and radiation in GCM's; Stockholm 
(Sweden); 24-26 May 1993) 

See MISU-IMI-DM—64 

(Workshop and conference on grand challenges 
applications and software technology; Pitts- 
burgh, PA (United States); 4-7 May 1993) 

See GCW-0593 

(26. meeting of the International Working Group 
on Fast Reactors; Vienna (Austria); 4-7 May 
1993) 

See IAEA-TECDOC-—741 

(Conference on perspectives in nuclear structure; 
Copenhagen (Denmark); 14-18 Jun 1993) 

See GANIL-P-93-18 

See LBL-34928 

(5. international symposium on heavy flavour 
physics; Montreal (Canada); 6-10 Jun 1993) 

See DESY-93-168 

(Coherent states: past present and future; Oak 
Ridge, TN (United States); 14-17 Jun 1993) 

See DOE/ER/40757-015 

(Oak Ridge National Laboratory (ORNL) refriger- 
ation and air conditioning technology 
workshop; Breckenridge, CO (United States); 
23-25 Jun 1993) 

See ORNL-6797 

(International symposium on local order in con- 
densed matter physics; Jekyll Island, GA 
(United States); 14-17 Jun 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(19 international conference on elastic and 
diffractive scattering (5th Blois workshop); 
Providence, RI (United States); 8-12 Jun 
1993) 

See FNAL/C—93/337-E 

(1994 American Nuclear Society (ANS) annual 
meeting; New Orleans, LA (United States); 
19-23 Jun 1993) 

See WSRC-MS—93-474-Rev.1 

(13. international conference on particles and 
nuclei; Perugia (Italy); 27 Jun - 3 jul 1993) 

See BNL-60355 

(10. detonation symposium; Boston, MA (United 
States); 12-16 Jul 1993) 

See SAND-92-2016C 
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(New York Academy of Sciences conference on 
DNA damage: effects on DNA structure and 
protein recognition; Burlington, VT (United 
States); 31 Jul - 4 aug 1993) 

See PNL-SA-22964 

(AINSE plasma science and technology confer- 
ence and Elizabeth and Frederick White 
workshop on fundamental problems in the 
physics of magnetically confined plasma; 
Canberra (Australia); 12-15 Jul 1993) 

See INIS-mf—13853 

(48. Annual Congress of Brazilian Association of 
Metallurgy and Materials; Rio de Janeiro 
(Brazil); 25-28 Jul 1993) 

See INIS-BR-3310 

See INIS-BR-3309 

See INIS-BR-3311 

(International Europhysics conference on high- 
energy physics; Marseille (France); 22-28 Jul 
1993) 

See DESY-93-150 

See DESY-93-186 

See DESY-93-187 

See DESY-93-197 

See DESY—94-005 

See DESY-94-015 

(21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy pro- 
cesses; Stanford, CA (United States); 26 Jul 
- 6 aug 1993) 

See SLAC-PUB-6448 

See SLAC-PUB—6470 

See SLAC-PUB-—6450 

(8. ASTM-EURATOM symposium on reactor 
dosimetry; Vail, CO (United States); 29 Aug - 
3 sep 1993) 

OSTI; NTIS; INIS; GPO Dep. : DE94002438 

(Joint American Statistical Association (ASA), 
Institute of Mathematics Statistics and Bio- 
metric Society conference; San Francisco, 
CA (United States); 8-12 Aug 1993) 

See PNL-SA-22809 

(24. annual meeting of the Fine Particle Society; 
Chicago, IL (United States); 24-28 Aug 1993) 

See PNL-SA-22235 

(International seminar on planetary emergen- 
cies; Erice (Italy); 19-24 Aug 1993) 

See UCRL-JC—114854 

(42. annual Denver x-ray conference; Denver, 
CO (United States); 2-6 Aug 1993) 

See BNL-49263 

(Pre-equilibrium Parton dynamics; Berkeley, CA 
(United States); 23 Aug - 3 sep 1993) 

See LBL-34831 

(23. Mazurian Lakes summer school on nuclear 
physics: Frontier topics in nuclear, astronu- 
clear and astroparticle physics; Piaski 
(Poland); 18-28 Aug 1993) 

See GSI-93-75(prepr.) 

(8. technology transfer/communications confer- 
ence; Berkeley, CA (United States); 9 Aug - 
11 sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: DE94010410 

(8. workshop on relativistic aspects of nuclear 
physics; Rio de Janeiro (Brazil); 25-27 Aug 
1993) 

See LBL-35128 

(Regular advisory group meeting on spent fuel 
management: Current status and prospects; 
Vienna (Austria); 31 Aug - 3 sep 1993) 

See |AEA-TECDOC-732 
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(Rhenium-Catecholato complexes and their re- 

activity with organohydrazines; Chicago, IL 

(United States); 22-27 Aug 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(5. computer security incident handling work- 
shop; St. Louis, MO (United States); 10-13 
Aug 1993) 

See UCRL-JC—113899 

(Synchrotron radiation instrumentation; Gaithers- 
burg, MD (United States); 23-26 Aug 1993) 

See BNL-49773 

See SLAC-PUB-6342 

(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 

See PNL-SA-22895 

(Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 

See DOE/MC/29237-94/C0248 

See DOE/MC/231 65—94/C0257 

See DOE/MC/27221-94/C0243 

See DOE/MC/29061—94/C0269 

See DOE/FE/61684—94/C0264 

See DOE/METC/C-94/7105 

(Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See LA-UR-94-1087 

(Digital systems reliability and nuclear safety 
workshop; Rockville, MD (United States); 13- 
14 Sep 1993) 

See NUREG/CP-0136 

(5. international workshop on targetry and target 
chemistry; Upton, NY (United States); 20-24 
Sep 1993) 

See BNL-60337 

See BNL-60341 

(Focus 93: site characterization and model vali- 
dation; Las Vegas, NV (United States); 26-29 
Sep 1993) 

See LA-UR-93-3691 

(3. London conference on position-sensitive de- 
tectors; London (United Kingdom); 6-10 Sep 
1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Coal liquefaction and gas conversion contrac- 
tor’s review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(13. international conference on magnet technol- 
ogy; Victoria (Canada); 20-24 Sep 1993) 

See BNL-60282 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Sep - 1 oct 1993) 

See PNL-SA-22898 

See PNL-SA-22457 

(Workshop on photocathodes for polarized elec- 
tron sources for accelerators; Stanford, CA 
(United States); 8-10 Sep 1993) 

See SLAC-432-Rev. 

(Nuclear as a large-scale global option confer- 
ence; Oak Ridge, TN (United States); 28-30 
Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 
(23. international symposium on multiparticle dy- 
namics; Aspen, CO (United States); 13-17 

Sep 1993) 
See FNAL/C—94/044-E 
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(5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Testing readiness briefing to Department of En- 
ergy (DOE) officials; Las Vegas, NV (United 
States); 14 Sep 1993) 

See UCRL-JC—114882 

(Workshop on future buildings innovative low- 
energy concepts; Espoo (Finland); 1-3 Sep 
1993) 

See VTT-SYMP-139 

(Course and workshop on tritium technology for 
fusion reactors; Varenna (Italy); 6-14 Sep 
1993) 

See WSRC-MS-93-282 

(IGORR-Ill: 3. meeting of the international group 
on research reactors; Naka (Japan); 30 Sep 
- 1 oct 1993) 

See INIS-JP—020 

(international conference on hadron structure; 
Bratislava (Slovakia); Sep 1993) 

See DESY-93-160 

(NATO Advanced Study Institute on hot and 
dense nuclear matter; Bodrum (Turkey); 26 
Sep - 9 oct 1993) 

See GS|-94-02(prepr.) 

See LBL-35330 

(1993 international CCFC and halon alternatives 
conference; Washington, DC (United States); 
20-22 Oct 1993) 

See DOE/CE/23810-25 

(CERN workshop on beam cooling and related 
topics; Geneva (Switzerland); 4-8 Oct 1993) 

See ANL/PHY/CP-82605 

See LBL-35232 

(IPCC conference; Philadelphia, PA (United 
States); 5-8 Oct 1993) 

See LA-UR-93-3546 

(Seminar on physics of vapor explosion; 
Tomakomai (Japan); 25-29 Oct 1993) 

See LA-UR-93-3699 

(ICALEPCS'93: International conference on ac- 
celerators and large experimental physics 
control systems; Berlin (Germany); 18-22 
Oct 1993) 

See GANIL-A-93-06 

(3. annual conference on astronomical data 
analysis software and systems; Victoria 
(Canada); 13-15 Oct 1993) 

See FNAL/C—94/084 

(9. American Institute of Aeronautics and Astro- 
nautics (AIAA) computing in aerospace 
conference; San Diego, CA (United States); 
19-21 Oct 1993) 

See PNL-SA-23164 

(9. workshop on proton-antiproton collider 
physics; Tsukuba (Japan); 18-22 Oct 1993) 

See DESY-—94-023 

(LATTICE 93: international symposium on lattice 
field theory; Dallas, TX (United States); 12- 
17 Oct 1993) 

See DESY-93-180 

(Indo-U.S. workshop; New Delhi (India); 7-16 
Oct 1993) 

See PNL-SA-23160 

(SCIFI 93: workshop on scintillating fiber detec- 
tors; South Bend, IN (United States); 24-28 
Oct 1993) 

See DESY-—93-201 
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Number 
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19:19591 
19:18044 


19:19316 


19:19398 
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19:19946 


19:19440 


19:20473 
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19:18770 
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19:18771 
19:18768 
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19:18488 
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19:18055 
19:18150 


19:19435 


19:18135 
19:19102 
19:17995 


19:19230 


19:19817 


Source of GPO 
Availability Dep. 


See PNL-SA-23096 

See PNL-SA-23094 

(8. wildland shrub and arid land restoration sym- 
posium; Las Vegas, NV (United States); 
19-21 Oct 1993) 

See EGG—11265-2030 

See EGG—11265-2031 

(6. advanced ICFA beam dynamics workshop; 
Madeira (Portugal); 24-30 Oct 1993) 

See LBL-35143 

(400 MeV beam workshop; Batavia, IL (United 
States); 24-27 Oct 1993) 

See LBL-34966 

(9. high-energy heavy-ion study; Berkeley, CA 
(United States); 25-29 Oct 1993) 

See LBL-35229 

(Cosmic winds and the heliosphere conference; 
Tucson, AZ (United States); 18-22 Oct 1993) 

See UCRL-JC—116941 

(3. international workshop on software engineer- 
ing, artifical intelligence (Al) and expert 
systems for high energy and nuclear physics; 
Oberammergau (Germany); 4-8 Oct 1993) 

See DESY-93-167 

(11. international workshop on laser interaction 
and related plasma phenomena; Monterey, 
CA (United States); 25-29 Oct 1993) 

See UCRL-JC—114963 

See UCRL-JC—107799 

See SAND-93-2198C 

(21. water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 

See BNL-NUREG-60007 

See SAND-94-0377C 

See BNL-NUREG-60148 

See BNL-NUREG-49578 

See BNL-NUREG-60203 

See NUREG/CP-0133-Vol.3 

(Visualization ‘93; San Jose, CA (United States); 
25-29 Oct 1993) 

See UCRL-JC—114300 

(Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 

See FEMP/SUB-070 

See WHC-SA-2112 

(1993 IEEE nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 2-5 Nov 1993) 

See BNL-60385 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

See UCRL-JC—116132 

See LBL-34997 

See ANL/CMT/CP-79852 

(Scientific conference on chemical defense re- 
search; Aberdeen Proving Ground, MD 
(United States); 16-19 Nov 1993) 

See LA-UR-93-3581 

(NOVEL laser sources and applications work- 
shop; San Jose, CA (United States); 12-13 
Nov 1993) 

See LBL-35305 

(Risk assessment model review workshop; 
Washington, DC (United States); 30 Nov - 1 
dec 1993) 

See ANL/EA/CP-81474 
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Source of GPO 
Availability Dep. 


(20. international technical meeting on air pollu- 
tion modelling and its application; Valencia 
(Spain); 29 Nov - 3 dec 1993) 

See PNL-SA-23289 


(3. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive 
and mixed wastes; Williamsburg, VA (United 
States); 1-5 Nov 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Round Table Discussion on the Nuclear Power 
for the Philippines; Quezon City (Philip- 
pines); 10 Nov 1993) 

See INIS-mf—13866 

See INIS-mf-13865 

(Two-phase flow in fractured rock; Berkeley, CA 
(United States); 3-5 Nov 1993) 

See LBL-35387 

(Fall meeting of the Plasma Physics Division of 
the American Physical Society; St. Louis, 
MO (United States); 1-5 Nov 1993) 

See UCRL-JC—114456 

(Fuels technology contractors’ review meeting; 
Morgantown, WV (United States); 16-18 Nov 
1993) 

See DOE/METC-94/1002 

(Conference on transboundary/international is- 
sues; Victoria (Canada); 8-10 Nov 1993) 

See PNL-SA-22853 

(17. annual training resources and data 
exchange conference: integrating training re- 
quirements and expectations; Indianapolis, 
IN (United States); 15-17 Nov 1993) 

See WHC-SA-2182 

(4. international conference on chemistry and 
migration behavior of actinides and fission 
products in the geosphere; Charleston, SC 
(United States); 12-17 Dec 1993) 

See LA-UR-93-4253 

(LASERS ‘93: international conference on 
lasers and applications; Lake Tahoe, NV 
(United States); 6-10 Dec 1993) 

See UCRL-JC—116324 

(Russian Academy of Sciences technical meet- 
ing; Moscow (Russian Federation); 1-3 Dec 
1993) 

See UCRL-JC—115690 

(13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy; New Or- 
leans, LA (United States); 23-26 Jan 1994) 

See DOE/MC/23174—-94/C0332 

(74. American Meteorological Society annual 
meeting; Nashville, TN (United States); 23- 
28 Jan 1994) 

See UCRL-JC—115308 

See WSRC-MS-93-502 

See PNL-SA-23105 

See PNL-SA-23046 

See PNL-SA-22899 

(5. annual symposium on global change studies; 
Nashville, TN (United States); 24-28 Jan 
1994) 

See PNL-SA-22773 

See PNL-SA-23162 

(27. Hawaii international conference on system 
sciences; Maui, HI (United States); 4-7 Jan 
1994) 

See SAND-93-2172C 
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Source of 
Availability 


Distribution 
Category 


(OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

See UCRL-JC—116292-Rev.1 

See UCRL-JC—116078 

See LBL-35194 

See LBL-35323 

See LA-UR-94-1197 

(20. annual Society of Explosives Engineers 
meeting on explosives and blasting tech- 
niques; Austin, TX (United States); 30 Jan - 
2 feb 1994) 

See LA-UR-93-4072 

(Joint 40/50 industry outreach meeting; Seattle, 
WA (United States); 25-27 Jan 1994) 

See PNL-SA-23624 

(International panel on climate change workshop 
on policy instruments and their implications; 
Tsukuba (Japan); 17-20 Jan 1994) 

See PNL-SA-23708 

(Symmposium on hazardous materials, identifi- 
cation, handling and management; 
Arzamas-16 (Russian Federation); 25 Jan - 2 
feb 1994) 

See UCRL-JC—115724 

(10. winter workshop on nuclear dynamics; 
Snowbird, UT (United States); 15-21 Jan 
1994) 

See LBL-35295 

(CERN SMC meeting on internal spin structure 
of the nucleon; New Haven, CT (United 
States); 5-6 Jan 1994) 

See DOE/ER/40150-262 

See LA-UR-94-1300 

(2. international conference on on-site analysis 
and fiekd-portable instrumentation; Houston, 
TX (United States); 24-26 Jan 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Comparative and global properties conference; 
La Serena (Chile); 25-28 Jan 1994) 

See LA-UR-94-1118 

(Managing the plutonium surplus: applications 
and options conference; London (United 
Kingdom); 24-25 Jan 1994) 

See ANL/OTD-ER/CP-82305 

(Aspen winter conference on astrophysics: mil- 
lisecond pulsars, a decade of surprises; 
Aspen, CO (United States); 3-7 Jan 1994) 

See LBL-35277 

(22. gross properties of nuclei and nuclear exci- 
tations international workshop; Kleinwalsertal 
(Austria); 17-22 Jan 1994) 

See LBL—35236 

(CTU seminar 94; Prague (Czech Republic); 17- 
20 Jan 1994) 

See INIS-mf-13870 

See INIS-mf—13872 

(123. annual meeting of the Minerals, Metals 
and Materials Society; San Francisco, CA 
(United States); 27 Feb - 3 mar 1994) 

See PNL-SA-22948 

(27. midyear topical meeting of the Health 
Physics Society: managing radioactive and 
mixed waste; Albany, NY (United States); 
13-17 Feb 1994) 

See WSRC-MS-93-421 

(Seminar on developments in radioactive waste 
transport; Vienna (Austria); 21-25 Feb 1994) 

See SAND-94-0698C 
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(Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual con- 
ference; Baltimore, MD (United States); 28 
Feb - 4 mar 1994) 

See WSRC-MS-93-198 

See WHC-SA-1982 

See WHC-SA-1983 

(Waste management '94; Tucson, AZ (United 
States); 27 Feb - 3 mar 1994) 

See RFP-4758 

See RFP-4806 

See WSRC-MS-—93-485 

See WHC-SA-2129 

See WHC-SA-2130 

See WHC-SA-2102 

See WHC-SA-2124 

See WHC-SA-2152 

See WHC-SA-2143 

See WHC-SA-2094 

See WHC-SA-2131 

See RFP-4807 

See RFP-4812 

See WSRC-MS-—93-563 

See LA-UR-94-400 

See WSRC-MS-—93-562 

See WHC-SA-2133 

See WHC-SA-2123 

See WHC-SA-2341 

See WHC-SA-2288 

(IS&T/Society of Photo-optical Instrumentation 
Engineers (SPIE) meeting on electronic 
imaging science and technology; San Jose, 
CA (United States); 6-10 Feb 1994) 

See LBL-34865 

(1994 IEEE winter power meeting; New York, 
NY (United States); Feb 1994) 

See PNL-SA-22883 

(Symposium on high-voltage and high-resolution 
electron microscopy; Stuttgart (Germany); 
21-24 Feb 1994) 

See ANL/MSD/CP-82380 

See ANL/MSD/CP-—82465 

(Energy Facility Contractors Group (EFCOG) 
conference; San Francisco, CA (United 
States); 15 Feb 1994) 

See WHC-SA-2345 

(Atmospheric radiation measurement science 
team meeting; Charleston, SC (United 
States); 28 Feb - 3 mar 1994) 

See PNL-SA-24063 

See SAND—94-8597 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 

See SAND-93-2615C 

See SAND-93-2289C 

See LBL-35438 

(International symposium on nuclear material 
safeguards; Vienna (Austria); 14-18 Mar 
1994) 

See BNL-49975 

See BNL-49979 

See BNL-60131 

(Advanced satellite for cosmology and astro- 
physics symposium; Tokyo (Japan); 8-11 
Mar 1994) 

See UCRL-JC—116866 

(Vehicle thermal management systems confer- 
ence; Columbus, OH (United States); 29 Mar 
- 1 apr 1994) 

See NREL/TP-—432-5028 
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Distribution 
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Category 


(Post-graduate course in veterinary oncology; 
Santiago (Chile); 22-24 Mar 1994) 

See PNL-SA-23750 

See PNL-SA-23734 

See PNL-SA-23733 

See PNL-SA-16357-Rev.2 

See PNL-SA-17044-Rev.1 

(29. annual veterinary symposium; Tuskegee, 
AL (United States); 28-30 Mar 1994) 

See PNL-SA-23976 

(21. American Meteorological Society confer- 
ence on agricultural and forest meteorology; 
11. biometeorology and aerobiology confer- 
ence; San Diego, CA (United States); San 
Diego, CA (United States); 7-10 Mar 1994; 
7-10 mar 1994) 

See PNL-SA-23484 

(Electric Power Research Institute (EPRI) EMF 
seminar on focus on research; Santa Clara, 
CA (United States); 14-16 Mar 1994) 

See PNL-SA-23995 

(1994 energy and environmental management 
conference; Tysons Corner, VA (United 
States); 9 Mar - 10 sep 1994) 

See PNL-SA-23880 

(Substorms; Fairbanks, AL (United States); 7-11 
Mar 1994) 

See LA-UR-94-1378 

See LA-UR-94-1379 

(ICS2 conference; Fairbanks, AK (United 
States); 7-11 Mar 1994) 

See LA-UR-94-1455 

(2. Probabilistic safety assessment and manage- 
ment conference (PSAM); San Diego, CA 
(United States); 20-24 Mar 1994) 

See WSRC-MS-—93-277-Rev.1 

(International symposium on spin-isospin re- 
sponse and weak processes in hadrons and 
nuclei; Osaka (Japan); 8-10 Mar 1994) 

See ANL/PHY/CP-82606 

See LA-UR-94-1178 

(Gas supply planning, control and deliverability 
under Order 636; Houston, TX (United 
States); 7-9 Mar 1994) 

See PNL-SA-22430 

(Symposium on the application of geophysics to 
environmental and engineering problems; 
Boston, MA (United States); 27-31 Mar 1994) 

See UCRL-JC—116144 

See UCRL-JC—115362 

(21. American Meteorological Society confer- 
ence on agricultural and forest meteorology; 
11. biometeorology and aerobiology confer- 
ence; San Diego, CA (United States); San 
Diego, CA (United States); 7-10 Mar 1994; 
7-10 mar 1994) 

See PNL-SA-23484 

See PNL-SA-23405 

(Office for Economic Cooperation and Develop- 
mentNuclear Energy Agency workshop on 
large molten poo! heat transfer; Grenoble 
(France); 9-11 Mar 1994) 

See SAND-94-0376C 

(National Institute for Research in Inorganic Ma- 
terials (NIRIM) symposium on advanced 
materials; Tsukuba (Japan); 13-17 Mar 1994) 

See UCRL-JC—115980 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) conference; Kona Beach, HI 
(United States); 13-18 Mar 1994) 

See SAND-94-0577C 
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19:19086 
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Source of GPO Order 
Availability Dep. Number 


See LBL-34446 

(Astronomical telescopes and instrumentation 
for the 21st century; Kona Beach, HI (United 
States); 13-18 Mar 1994) 

See UCRL-JC—116505 

(25. international symposium on combustion; 
Wester States section of the Combustion In- 
stitute spring meeting; Irvine, CA (United 
States); Davis, CA (United States); 31 Jul - 5 
aug 1994; 21-22 mar 1994) 

See SAND-94-8484C 

See LBL-35318 

(International topical meeting on the safety of 
advanced reactors; Pittsburgh, PA (United 
States); 18-20 Apr 1994) 

See ANL/RA/CP-79958 

See ANL/RA/CP-—79959 

See ANL/RA/CP-80023 

See SAND—93-2200C 

See ANL/RA/CP-80012 

See ANL/RA/CP-80139 

See ANL/RA/CP-79957 

See ANU/RA/CP-80014 

See ANL/RA/CP-80013 

See ANL/RA/CP-80293 

See ANL/RA/CP-80137 

See ANUV/ET/CP-80062 

See SAND-93-1833C 

(International symposium on decontamination 
and decommissioning; Knoxville, TN (United 
States); 27-29 Apr 1994) 

See WHC-SA-1979 

See ANL/DIS/CP-82018 

See ANUVEWMVU-82273 

See Y/EN-5214 

See WHC-SA-2372 

(Topical meeting on advances in reactor 
physics; Knoxville, TN (United States); 11-14 
Apr 1994) 

See ANL/RA/CP-80768 

See ANL/TD/CP-82235 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See LA-UR-94-1284 

(12. geothermal program review: geothermal’s 
role in global climate change - impacts on 
the Climate Change Action Plan; San Fran- 
cisco, CA (United States); 25-28 Apr 1994) 

See SAND-94-0949C 

See BNL-60326 

(New Mexico conference on the environment; 
Albuquerque, NM (United States); 24-26 Apr 
1994) 

See LA-UR-94-705 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 4-8 
Apr 1994) 

See SAND—93-2547C 

See SAND-93-2546C 

See SAND-93-2617C 

See ANL/MSD/CP-81222 

See SAND-94-0493C 

See SAND-93-2711C 

See LA-UR-94-1316 

See ANL/MSD/CP-82716 

OSTI; NTIS; GPO Dep. E 1.99: 

(3. FedUNIX annual conference on system ad- 
ministration, networking, and security; 
Washington, DC (United States); 4-9 Apr 
1994) 

See SAND-94-0154C 
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19:19104 
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Source of 
Availability 


(Nuclear weapons complex software quality as- 
surance forum; Livermore, CA (United 
States); 18-20 Apr 1994) 

See SAND-94-0695C 

(10. Performance Management Association 
(PMA) annual conference; San Antonio, TX 
(United States); 20-22 Apr 1994) 

See ANL/EA/CP-80790 

(international Society for Hybrid multichip mod- 
ules; Denver, CO (United States); 13-15 Apr 
1994) 

See SAND-93-2778C 

(Workshop on effects of chromium coating on 
Nbs3sn superconductor strand; Livermore, CA 
(United States); 12 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Argonne quality awareness (QA) day; Argonne, 
IL (United States); 7 Apr 1994) 

See ANL/EQO/CP-82406 

(American Society for Precision Engineering 
(ASPE) conference; Tucson, AZ (United 
States); 6-8 Apr 1994) 

See UCRL-JC—116931 

See UCRL-JC—116932 

(Non-proliferation experiment (NPE); Washing- 
ton, DC (United States); 19-21 Apr 1994) 

See LA-UR-94-988 

(Society of Manufacturing Engineers (SME) 
rapid prototyping and manufacturing ‘94 con- 
ference; Dearborn, MI (United States); 26-28 
Apr 1994) 

See SAND-93-3862C 

(Korean Atomic Industrial Forum/Korean Nu- 
clear Society (KAIF/KNS) meeting; Seoul 
(Korea, Republic of); 6-8 Apr 1994) 

See LA-UR—-94-887 

(5. international symposium on high power 
lasers and applications; Vienna (Austria); 5-8 
Apr 1994) 

See LA-UR-94-802 

See UCRL-JC—117000 

(Operations Research Society of America con- 
ference; Boston, MA (United States); 12-17 
Apr 1994) 

See ANL/RA/CP-82382 

(12. symposium on energy engineering sciences; 
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Number Number Availability t Number Category 


93-201 19:19442 OSTI; NTIS (US Sales Only); DE94769079 
94-003 19:19443 OSTI; NTIS (US Sales Only); DE94769019 
94-004 19:20034 OSTI; NTIS (US Sales Only); DE94768947 
94-005 19:20035 OSTI; NTIS (US Sales Only); DE94768954 
94-006 19:20000 OSTI; NTIS (US Sales Only); DES4768953 
94-007 19:19978 OSTI; NTIS (US Sales Only); DE94768952 
94-008 19:20036 OSTI; NTIS (US Sales Only); DES4768951 
94-009 19:20037 OSTI; NTIS (US Sales Only); DES4768950 
94-010 19:20038 OSTI; NTIS (US Sales Only); DES4768949 
94-011 19:20039 OSTI; NTIS (US Sales Only); DE94768917 
94-014 19:20001 OSTI; NTIS (US Sales Only); DE94768915 
19:20040 OSTI; NTIS (US Sales Only); DE94768914 
19:20041 OSTI; NTIS (US Sales Only); DE94768912 
19:20002 OSTI; NTIS (US Sales Only); DE94768911 
19:19924 OSTI; NTIS (US Sales Only); DE94768910 
19:20042 OSTI; NTIS (US Sales Only); DE94768909 


19:18267 OSTI; NTIS; INIS; GPO Dep. 


m 


DE9401 1930 MF-906 


10F 19:18008 OSTI; NTIS; GPO Dep. 
110 19:18211 OSTI; NTIS; INIS; GPO Dep. 
111D 19:18212 OSTI; NTIS; INIS; GPO Dep 
115 19:18213 | OSTI; NTIS; INIS; GPO Dep. 
117 19:18214 | OSTI; NTIS; INIS; GPO Dep. 
118 19:18215 OSTI; NTIS; INIS; GPO Dep. 
122 19:18216 | OST!: NTIS; INIS; GPO Dep. 
36-Rev.1 19:18009 OSTI; NTIS; INIS; GPO Dep. 
40F-Attach.2 19:18200 OSTI; NTIS; INIS; GPO Dep. 
40F-Attach.3-4 19:18201 OSTI; NTIS; INIS; GPO Dep. 
40F-Attach.3-App.A 19:18202 OSTI; NTIS; INIS; GPO Dep. 
48F-Rev.1 19:18203 OSTI; NTIS; INIS; GPO Dep. 
57D 19:18204 OSTI; NTIS; INIS; GPO Dep. 
57D-Rev.1 19:18205 OSTI; NTIS; INIS; GPO Dep. 
61 19:18206 OSTI; NTIS; INIS; GPO Dep. 
72D 19:18207 OSTI; NTIS; INIS; GPO Dep. 
76-Rev.5 19:18208 OSTI; NTIS; INIS; GPO Dep. 
77 19:18209 OSTI; NTIS; INIS; GPO Dep. 
95D 19:18210 OSTI; NTIS; INIS; GPO Dep. 
DOE/AL/65030— 
9328 19:19287 OSTI; NTIS; GPO Dep. 
DOE/AL/65779— 
1 19:19527 OSTI; NTIS; INIS; GPO Dep. 
DOE/AN/ACNT-— 
93A 19:18268 OSTI; NTIS; GPO Dep. 
19:19016 OSTI; NTIS; GPO Dep. 
19:19018 OSTI; NTIS; GPO Dep. 


DE94004829 MF-902 
DE94011043 MF-902 
DES94011034 MF-902 
DE94011035 MF-902 
DE9401 1040 MF-902 
DE94011039 MF-902 
DE9401 1037 MF-902 
DE94011032 MF-902 
DE94011048 MF-902 
DE94011041 MF-902 
DES94011049 MF-902 
DE94011038 MF-903 
DE94004831 MF-903 
DE94011033 MF-903 
DE94004833 MF-903 
DE94011045 MF-906 
DE94004836 MF-902 
DE9401 1047 MF-902 
DE94011046 MF-902 


wee ewe we ek ek eh ed ek ed eh ah ed ed 


OOOO MMM MMMM MMMM mmm im 
8 88 8 88 8 8 8 888 8 B BBBBBBBBBEEEEEEEEEE 8 


ee 


m 


DE94010664 PC-706 
DE94010787 MF-902 


DE94010151 MF-900 
DE94010152 MF-900 
DES4010308 MF-900 
19:17908 OSTI; NTIS; GPO Dep. DE94000128 PC-122 
DOE/BC/14655— 

8 19:17906 OSTI; NTIS; GPO Dep. 
DOE/BC/1 4658— 

9 19:17909 OSTI; NTIS; GPO Dep. 
DOE/BC/14659— 

Té6 19:17910 OSTI; NTIS; GPO Dep. 

T8 19:17911 OSTI; NTIS; GPO Dep. 
DOE/BC/1 4660- 

11 19:17912 | OSTI; NTIS; GPO Dep. 
DOE/BC/1 4663-— 

9 19:17913 OSTI; NTIS; GPO Dep. 

11 19:17914 OSTI; NTIS; GPO Dep. 
DOE/BC/14862- 


DE94000118 PC-122 
DE94000124 PC-122 


DE94012174 MF-122 
DE94012176 MF-122 


DE94000122 PC-122 


DE94003389 MF-122 
DE94000114 PC-122 


19:17915 OSTI; NTIS; GPO Dep. DE94003385 MF-122 


2 
DOE/BC/14875— 


1 19:17916 OSTI; NTIS; GPO Dep. 99: DE94004302 MF-122 
DOE/BP/01466— 


2 19:18342 OSTI; NTIS; GPO Dep. .99: DE94005640 MF-902 
DOE/BP/01483— 


3 19:18343 OSTI; NTIS; GPO Dep. .99: DE94002337 MF-908 
DOE/BP/17622- 


? 19:18344 OSTI; NTIS; GPO Dep. : DE94002336 MF-902 
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DOE/BP/35885— 


Report 
Number 


DOE/BP/35885— 
4 


5 
DOE/CE/15489— 

T10 
DOE/CE/15553— 

TS 
DOE/CE/23810— 

20A 

20B 

25 

38B 

38E 

40A 

40B 
DOE/CE/34025— 

T12 
DOE/CH- 

9204 

9208 
DOE/CH/10435— 

T1i5 
DOE/DP- 

0122T 
DOE/EA- 

0339-Rev.1 


0466 
0532 
0688 
0837 
0857 
0872 
0898 
0908 
0912 
0915 


887-1 

887-2 

887-3 
DOE/EE- 

0012 

0016 
DOE/EH- 

0256T-Rev.1 

0351 

0370T 

0374 

0376 

231-010/1291 

231-012b/0593 

231-013/0494 

231-018/1093 

231-020/0394 

231-037/0494 

231-038/0494 

231-040/1093 

231-043/0394 

231-044/0394 


Abstract 
Number 


19:18345 
19:18346 


19:18962 
19:17917 


19:19088 
19:19089 
19:19528 
19:19090 
19:18912 
19:19091 
19:19092 


19:19909 


19:19581 
19:19582 


19:19008 
19:19498 


19:18217 
19:18834 
19:18835 
19:18010 
19:18182 
19:18817 
19:18815 
19:19346 
19:18183 
19:17968 
19:18011 
19:18836 
19:18837 
19:18838 


19:19529 
19:18881 


19:19840 
19:18016 
19:18218 
19:18844 
19:20484 
19:18839 
19:17932 
19:18012 
19:18840 
19:18841 
19:18013 
19:18014 
19:18842 
19:18015 
19:18843 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


GPO 
Dep. 


mmmmmmm mm —— 
essesss 8 8 88 


ee ek ek ek atk ok 


ah 
© 
od 
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_~ Aa otk 
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8 88 


m 


= 


mMmmmmmmmmmmmmmm m 
meee ek a et ot wk ot A 


mm 
A of 


888888 88 8888 


S88B8sssss 8 


Order 
Number 


DE94005628 
DE94005641 


DE94010223 
DE94003999 


DE94009995 
DE94009996 
DE94009997 
DE94010426 
DE94011018 
DE94010001 
DE94010002 


DE94010192 


DE94003661 
DE94004325 


DE94010576 
DE94010323 


DE94011036 
DE94004391 
DE94004388 
DE94004377 
DE94010401 
DE94004386 
DE94004381 
DE94010400 
DE94010354 
DE94012128 
DE94010370 
DE94010470 
DE94010471 
DE94010472 


DE94010658 
DE94010599 


DE94010322 
DE94011415 
DE94011225 
DE94010372 
DE94011226 
DE94008203 
DE94010117 
DE94012044 
DE94008198 
DE94010146 
DE94012045 
DE94012046 
DE94002601 
DE94010363 
DE94012047 


Distribution 
Category 


MF-902 
MF-902 


MF-316 
MF-250 


MF-350 
MF-350 
MF-350 
MF-366 
MF-350 
MF-366 
MF-366 


MF-220 


MF-902 
MF-902 


MF-336 
MF-700 


MF-902 
MF-702 
MF-702 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 


MF-310 
MF-350 


MF-607 
MF-600 
MF-607 
MF-600 
MF-600 
MF-630 
MF-600 
MF-610 
MF-630 
MF-600 
MF-610 
MF-630 
PC-630 
PC-630 
MF-630 


94010351 19:17969  OSTI; NTIS; INIS; GPO Dep. 
94010352 19:17970  OSTI; NTIS; INIS; GPO Dep. 

DOEEIA- 
0035(94/04) 19:18892  OSTI; NTIS; GPO; INIS; GPO Dep. 
0109/94/04) 19:17928  OSTI; NTIS; GPO; GPO Dep. 
0130(94/04) 19:17942 | OSTI; NTIS; GPO; GPO Dep. 
0202(94/2Q) 19:18882  OSTI; NTIS; GPO; GPO Dep. 
0226(94/04) 19:18888  OSTI; NTIS; GPO; GPO Dep. 
0226(94/05) 19:18889  OSTI; NTIS; GPO Dep. 
0380(94/04) 19:17929  OSTI; NTIS; GPO; GPO Dep. 
0520(94/04) 19:17930  OSTI; NTIS; GPO; GPO Dep. 
0540(92) 19:18822  OSTI; NTIS; INIS; GPO Dep. 
0543(93/4Q) 19:17931  OSTI; NTIS; GPO; GPO Dep. 


DE94010351 MF-600 
DE94010352 MF-600 


mmmmmmmmmmmmmmmmm 
ewe ek ek ek eh eh eh ek eh ek ok bd oh oh ot od 


DE94010329 MF-950 
DE94011228 MF-950 
DE94010518 MF-950 
DE94011022 MF-950 
DE94010328 MF-950 
DE94011616 MF-950 
DE94010103 MF-950 
DE94010884 MF-950 
DE94010428 MF-950 
DE94011459 MF-950 


SSSBsssess Sesesssssss 


mmmmmmmmmm 
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Report 
Number 


0548(92) 
0569(94/1Q) 
0581 
DOE/EIS— 
0150D-Vol.1 
0150D-Vol.2 
0150D-Vol.3 
0150D-Vol.4 
0166 
0173 
0184 
0198-Rev.2 
0198-Rev.3 
DOE/EM- 
0104(1993)-English- 
Ver. 
0104(1993)-Spanish- 
Ver. 
0144 
DOE/ER/12086— 
7 
DOE/ER/13027— 
1-Vol.2 


DOE/ER/13191- 
14 
DOE/ER/13242- 
10 
DOE/ER/13296— 
9 
DOE/ER/13299— 


DOE/ER/13429— 
8 
DOE/ER/13515— 
9 
DOE/ER/13621- 
5 
DOE/ER/13678— 
72 
73 
74 
7 
76 
DOE/ER/13768— 
4 


DOE/ER/13808— 
5 
DOE/ER/13821- 
71 
DOE/ER/13876- 
TI 
DOE/ER/13909- 
4 
DOE/ER/13927- 
é 
DOE/ER/14003— 
5 
DOE/ER/14004— 
5 
DOE/ER/14079- 
30 
DOE/ER/14140- 
T1 
DOE/ER/14156— 
3 
DOE/ER/14192- 
3 


Abstract 
Number 


19:18319 
19:18858 
19:18827 
19:18818 
19:18819 
19:18820 
19:18821 

19:18816 
19:18813 
19:18347 
19:18219 
19:18220 
19:18221 

19:18017 
19:18018 
19:19676 


19:18641 


19:20231 

19:20102 
19:19127 
19:19128 
19:19677 
19:20234 
19:20232 
19:19678 
19:18341 

19:19116 
19:19117 
19:19129 
19:19118 
19:19130 
19:19159 
19:20533 
19:19160 
19:19679 
19:19583 
19:18308 
19:18309 
19:20534 
19:18963 
19:19032 


19:19171 


Source of 
Availability 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


mmmmmmmmm 
a a a ee ee ee 
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_ 


mm 
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Order 
Number 


DE94011458 
DE94010330 
DE94011160 
DE94010412 
DE94010413 
DE94010414 
DE94010415 
DE94011182 
DE94004387 
DE94004379 
DE94011044 
DE94011042 
DE94004217 
DE94009632 
DE94012129 
DE94010248 


DE94008183 


DE94010305 
DE94011209 
DE94011527 
DE94011211 
DE94011549 
DE94010790 
DE94009651 
DE94011530 
DE94010824 
DE94010825 
DE94010826 
DE94010827 
DE94010828 
DE94010114 
DE94010421 
DE94011550 
DE94009769 
DE94011205 
DE94011230 
DE94004374 
DE94010422 
DE94004159 
DE94011204 
DE94011531 


DE94011224 


DOE/ER/14192- 
Distribution 
Category 
MF-950 
MF-950 
MF-950 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-602 
MF-902 
MF-902 
MF-902 
MF-902 
MF-900 
MF-408 


MF-406; 
MF-706 


MF-411 
MF-401 
MF-401 
MF-401 
MF-408 
MF-411 
MF-411 
MF-408 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-411 
MF-401 
MF-408 
MF-406 
MF-408 
MF-408 
MF-403 
MF-406 
MF-401 


MF-401 
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DOE/ER/14234— 


Report 
Number 


DOE/ER/14234— 
2 

DOE/ER/14258— 
71 

DOE/ER/14261— 


DOEER/ 4268— 
DOE/ER/14394- 
pomen2004- 
DOE/ER/20070- 
DOBER/251 19— 


2 
DOE/ER/30169— 

T1 
DOE/ER/40150— 

262 

264 
DOE/ER/40162- 

7 


DOE/ER/40200- 
319 
DOE/ER/40271— 


DOE/ER/40370— 
6 
DOE/ER/40420- 
T5 
DOE/ER/40438— 
1 
DOE/ER/40616— 
T1 
DOE/ER/40646— 
4 
DOE/ER/40664— 
T1 
DOE/ER/40717- 
10 
DOE/ER/40757- 
015 
29 
DOE/ER/45157-— 
T1 
DOE/ER/45163— 
40 
DOE/ER/45291— 
7 
8 
DOE/ER/45365— 
6 
DOE/ER/45368— 
T1 
DOE/ER/45456— 
3 


DOE/ER/53267— 
129 
DOE/ER/54081-— 
T1 
DOE/ER/54241-— 
130 
DOE/ER/60388— 


DOE/ER/60696— 
3 
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Abstract 

Number 

19:19914 
19:19131 
19:17918 
19:19033 
19:19132 
19:19680 
19:19681 
19:19275 
19:18624 


19:20061 
19:19331 


19:20125 
19:19979 
19:20126 
19:20065 
19:20115 
19:19948 
19:19347 
19:19294 
19:20043 
19:19444 
19:19949 


19:19925 
19:19926 


19:19288 
19:19093 


19:19094 
19:19295 


19:19034 
19:19095 
19:19068 
19:20306 
19:20307 
19:20308 
19:19445 
19:18913 


19:19697 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


Order 
Number 
DE94010740 
DE94010224 
DES4010219 
DE94010786 
DE94011208 
DE94011590 
DE94011972 
DE94008878 
DE94010888 


DE94010017 
DE94010019 


DE94010694 
DE94009182 
DE94008438 
DE94010693 
DE94010194 
DE94008536 
DE94008902 
DE94009848 
DE94011636 
DE94010419 
DE94009477 


DES94008529 
DE94008530 


DE94010246 
DE94011207 


DE94011945 
DE9401 1532 


DE94010420 
DE94010516 
DE94011212 
DE94010832 
DE94011588 
DE94011595 
DE94011552 
DE94011551 


DE94004848 


Distribution 
Category 
MF-403 
MF-401 
MF-406 
MF-404 
MF-401 
MF-408 
MF-401 
MF-406 
MF-406 


MF-414 
MF-414 


MF-413 
MF-414 
MF-414 
MF-413 
MF-413 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 


MF-404 
MF-404 


MF-404 
MF-404 


MF-404 
MF-404 
MF-404 
MF-426 
MF-426 
MF-420 
MF-406 
MF-407 


MF-408 





Report 
Number 


5 
DOE/ER/60699— 


3 
DOE/ER/60789— 

5 
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MF-113 
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MF-102 
MF-102 
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MF-113 
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Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE94003738 
DE94010717 
DE94010691 
DE94011124 
DE94010728 
DE94011116 


DE94010267 
DE94010268 


DE94011790 
DE94011791 


DE94004534 
DE94010264 
DE94010701 
DE94010285 
DE94003306 
DE94010734 


DE94002658 
DE94010699 


DE94010254 
DE94011150 
DE94010278 
DE94010695 
DE94011125 
DE94011126 
DE94011776 
DE94010742 
DE94011118 
DE94010273 
DE94010296 


DE94010281 


DE94011147 
DE94010735 


DE94005025 
DE94011122 
DE94011117 
DE94004545 
DE94010266 
DE94011121 


DE94010298 


DOE/PC/91304— 


Distribution 
Category 
MF-108 
MF-108 
MF-132 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 
MF-108 


MF-113 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 


MF-108 
MF-108 


MF-104 
MF-112 
MF-104 
MF-108 
MF-102 
MF-102 
MF-102 
MF-117 
MF-113 
MF-109 
MF-102 
MF-108 


MF-104 
MF-104 


MF-106 
MF-102 
MF-102 
MF-113 
MF-113 
MF-113 


MF-108 
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DOE/PC/91305— 


Report 
Number 


DOE/PC/91305— 


9 
DOE/PC/91309— 
T11 
DOE/PC/91311- 
T10 
T8 
DOE/PC/91343— 
T3 
T4 
DOE/PC/91344- 
qv 
DOE/PC/91346— 
5 
DOE/PC/92109— 
T4 
DOE/PC/92110— 
TS 
DOE/PC/92113— 
T4 
DOE/PC/92114— 
T2 
DOE/PC/92116— 
T2 
DOE/PC/92118— 
TS 
DOE/PC/92119- 
T3 
T4 
DOE/PC/82120- 
T3 
DOE/PC/92121- 
T5 
DOE/PC/92147— 
5 
DOE/PC/921 49— 
TS 
DOE/PC/92176- 
Té6 
DOE/PC/82190- 
T3 
DOE/PC/92196— 


Abstract 
Number 
19:17835 
19:19069 


19:17805 
19:17804 


19:18458 
19:18459 


19:18460 
19:18461 
19:17941 
19:18338 
19:18339 
19:18340 
19:19141 
19:17806 


19:17807 
19:17850 


19:17808 
19:17809 
19:17810 
19:17811 
19:17836 
19:17749 


19:19003 
19:19004 


19:17750 


19:17851 
19:17852 


19:18426 
19:17751 
19:17837 
19:17838 
19:17839 
19:17812 
19:18301 
19:17813 
19:17895 
19:19172 
19:17853 


19:17814 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE94010743 
DE94010256 


DE94011780 
DE94004524 


DE94010301 
DE94010302 


DE94010277 
DE94010265 
DE94011784 
DE94011787 
DE94011133 
DE94011130 
DE94011132 
DE94010303 


DE94010299 
DE94011788 


DE94011778 
DE94010297 
DE94010271 
DE94010698 
DE94011786 
DE94010726 


DE94010283 
DE94010284 


DE94011155 


DE94010258 
DE94010259 


DE94010697 
DE94011129 
DE94011974 
DE94011975 
DE94011976 
DE94010700 
DE94010287 
DE94010733 
DE94010257 
DE94010741 
DE94011782 


DE94011781 


Distribution 
Category 
MF-102 
MF-114 


MF-113 
MF-113 


MF-105 
MF-105 


MF-105 
MF-105 
MF-122 
MF-108 
MF-113 
MF-132 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 
MF-108 
MF-108 
MF-108 
MF-113 
MF-105 


MF-111 
MF-111 


MF-102 


MF-102 
MF-102 


MF-102 
MF-105 
MF-113 
MF-113 
MF-113 
MF-105 
MF-109 
MF-108 
MF-103 
MF-105 
MF-107 


MF-108 





Report 
Number 


DOE/PC/92539— 


6 
DOE/PC/92543— 
T5 
DOE/PC/92546— 
Té6 
DOE/PC/92547—- 
T3 
DOE/PC/92578— 
T1 
T2 
DOE/PC/93051- 
T1 
DOE/PC/93202- 
2 
DOE/PC/93205— 
TI 
DOE/PC/93209— 
T2 
DOE/PC/93210— 


{ 
DOE/PC/93212- 
5, 
T2 
DOE/PC/93213— 
T2 
DOE/PC/93214— 
T2 
DOE/PC/93215— 
T2 
DOE/PC/93216— 
T2 
DOE/PC/93217— 
T2 
DOE/PC/93219— 


DOE/PC/93221- 
T1 

DOE/PC/93222-— 
1 


2 
DOE/PC/93224— 
71 
DOE/PC/93225— 
1 
DOE/RL- 
92-49-Rev.1 
93-06 
93-17 
93-52 
93-53 
93-57 
93-68 
94-0001 
94-04 
94-15 


94-32 

94-37 
DOE/RW- 

0006-Rev.9 

0436 
DOE/RW/00134— 


DOE/RW/00286-— 
3 


Abstract 
Number 
19:17896 
19:17752 
19:17753 
19:17754 


19:17866 
19:17867 


19:17840 


19:17841 


19:17815 


19:17816 


19:17897 


19:18355 
19:19533 


19:17817 


19:18462 


19:17818 


19:17819 


19:17854 


19:18905 


19:17826 


19:17898 


19:19142 
19:19143 


19:17820 


19:17899 


19:19842 
19:18036 
19:18957 
19:18037 
19:18958 
19:18038 
19:18185 
19:18039 
19:18846 
19:18223 


19:19590 
19:20489 


19:17990 
19:18043 


19:18040 
19:19918 
19:18041 


19:18042 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


m 
8 


eee ee ek ek ok ot ot 


mim mmm mMmMmmmmm 
88 8888888888 


—_ 


Order 
Number 
DE94011120 
DE94011146 
DE94011135 
DE94011151 


DE94010294 
DE94010295 


DE94010291 
DE94011119 
DE94010292 
DE94010725 
DE94010722 


DE94010715 
DE94011665 


DE94011148 
DE94011154 
DE94011783 
DE94011127 
DE94011777 
DE94010716 
DE94011149 
DE94011156 


DE94011157 
DE94011158 


DE94010714 
DE94010293 


DE94011453 
DE94010339 
DE94010334 
DE94011446 
DE9401 1447 
DE9401 1332 
DE94005486 
DE94011397 
DE94010335 
DE94010338 


DE94010337 
DE94011443 


T194010836 
T1I94009192 


DE94004175 
DE94004174 
DE94010427 


DE94011159 


DOE/RW/00286- 


Distribution 
Category 
MF-103 
MF-102 
MF-102 
MF-102 


MF-117 
MF-117 


MF-108 
MF-113 
MF-108 
MF-102 
MF-113 


MF-102 
MF-102 


MF-109 
MF-105 
MF-102 
MF-109 
MF-105 
MF-110 
MF-105 
MF-103 


MF-113 
MF-113 


MF-108 
MF-114 


MF-900 
MF-902 
MF-905 
MF-900 
MF-905 
MF-900 
MF-902 
MF-721 
MF-902 
MF-902; 
MF-940 
MF-902 
MF-902 


MF-814 
MF-812 


MF-814 
MF-814 
MF-814 


MF-820 
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DOE/SF/18852- 


Report 
Number 


DOE/SF/18852— 
T38 
DOE/SF/19524— 
2 
DOE/SR/15199— 
5 
18 
DOE/SR/18048— 
T1 
DOE/SR/18049— 
5 
DOE/SR/18289— 
2 


DP- 
1052 

DPN- 
130 


DTH-LET-RE- 
93-2 
DTH-LV-— 
93-22 
93-36 
93-37 
93-38 
93-39 
93-40 
93-41 
93-42 
93-43 
93-44 
93-45 
93-46 
93-47 
DUN- 
4927 
5300-RD 
5302-RD 
5303-RD 
EDR- 
16194 
EGG- 
10617-1192 
11265-2030 
11265-2031 
2701 
2721 
2723 
2733 
EGG-APO- 
10944 
EGG-CMRE- 
11006 


EGG-ENV- 
10975 
EGG-EP- 
10557 
9371 
EGG-FSP- 
10960 
11109 
EGG-LLW- 
11140 


754 ERA Vol. 19, No. 7 


Abstract 
Number 


19:18900 
19:20481 


19:18627 
19:18628 


19:20482 
19:19654 
19:19534 
19:18282 


19:18283 
19:18284 
19:18285 


19:18643 
19:18644 
19:17953 
19:18645 
19:18646 


19:19005 


19:18359 
19:18360 
19:18361 
19:18350 
19:18362 
19:18363 
19:18364 
19:18365 
19:18366 
19:18367 
19:18368 
19:18369 
19:18370 


19:18772 
19:18773 
19:18774 
19:18775 


19:19008 
19:19535 
19:19591 
19:18044 
19:18091 
19:18516 
19:20432 
19:18517 
19:19487 


19:19592 


19:18045 


19:18397 
19:18824 


19:20229 
19:20433 


19:18046 


Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
); 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/CH/10435-T15 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-6070 

See NUREG/CR-6160 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-6196 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


mm m 
$8 8&8 


8 88 88 8 


m mm mm m 
—_ —_ 


~- 


Order 
Number 


DE94009994 
DE94010249 


DE94002311 
DE94002322 


DE94011529 
DE9401 1528 
DE94011213 
DE94006719 


DE94009560 
DE94009561 
DE94009563 


DE94009954 
DE94009953 
DE94009951 
DE94009950 
DE94010315 


DE94763235 


DE94763260 
DE94763251 
DE94763247 
DE94763252 
DE94763253 
DE94763248 
DE94763249 
DE94763250 
DE94763246 
DE94763242 
DE94763243 
DE94763244 
DE94763245 


DE94007827 
DE94007850 


DE94007851 
DE94007935 


DE94004688 
DE94006475 
DE94006482 


DE94010996 


DE94010772 


DE94010773 


DE94010796 


DE94010769 
DE94010704 


DE94010775 
DE94010708 


DE94010778 


Distribution 
Category 
MF-528 
MF-900 


MF-700 
MF-703 


MF-500 
MF-702 
MF-630 
MF-713 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 


MF-700 
MF-704 





ETDE/JP-mf- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. 


Distribution 
Number Category 


EGG-MS— 
10992 19:19446 OSTI; NTIS; GPO Dep. 
EGG-NRP- 
10991 19:18047  OSTI; NTIS; GPO Dep. DE94010797 MF-902 
11015 19:18647  OSTI; NTIS (US Sales Only); GPO Dep. DE94010712 MF- 


1020 
EGG-RTAP- 
10925 19:18776 | OSTI; NTIS; INIS; GPO Dep. DE94010774 
EGG-WM- 
10701 19:18048 OSTI; NTIS; INIS; GPO Dep. 
10823-Rev.1 19:19593 OSTI; NTIS; INIS; GPO Dep. 
10974 19:18049 OSTI; NTIS; INIS; GPO Dep. 
11066 19:19594 OSTI; NTIS; GPO Dep. 
11179 19:18050 OSTI; NTIS; INIS; GPO Dep. 
11205 19:19595 OSTI; NTIS; GPO Dep. 
EGG-WMO- 
10279-Vol.1 19:18186 | OSTI; NTIS; GPO Dep. 
10279-Vol.2 19:19596 OSTI; NTIS; GPO Dep. 
EGG-WTD- 
10719 19:18051 OSTI; NTIS; GPO Dep. 
10931 19:18052 OSTI; NTIS; INIS; GPO Dep. 
10935 19:18053 OSTI; NTIS; GPO Dep. 
10988 19:18054 OSTI; NTIS; INIS; GPO Dep. 
10993 19:18224 OSTI; NTIS; INIS; GPO Dep. 
EP- 
298 19:20483 OSTI (Free of Charge) 7194010417 
ES/ER/TM- 
102 19:18226 OSTI; NTIS; INIS; GPO Dep. 
75 19:19597  OSTI; NTIS; INIS; GPO Dep. 
84/V1 19:19587 See DOE/OR-01-1175/V1 
84/V2 19:19588 See DOE/OR—-01-1175/V2 
84/V3 19:19589 See DOE/OR-01-1175-V3 
85 19:19598 OSTI; NTIS; INIS; GPO Dep. 
86 19:18225 OSTI; NTIS; GPO Dep. 
95 19:19599 OSTI; NTIS; INIS; GPO Dep. 
ESD- 
4138 19:18234 See ORNL/TM—12401 
ESTSC-— 
000138SUN0001 19:205385 ESTSC 
000142IBMPC02 19:20536 ESTSC 
000324SUN0003 19:20537 ESTSC; Lawrence Livermore National Lab 
000533IBMPCO00 19:20538 ESTSC 
000556AP00000 19:20539 ESTSC 
000585PSC1200 19:20540 ESTSC 
000607SPARCO0 19:20541 ESTSC; 09/08/93 SSC to convert from cartridge 
000607SPARCO1 19:20542 ESTSC 
0006091303300 19:20543 ESTSC 
000614SPARCO0 19:20544 ESTSC 
000614SPARC01 19:20545 ESTSC 
000644SGIIP00 19:20546 ESTSC 
000644SPARC00 19:20547 ESTSC 
000649IBMPCO01 19:20548 ESTSC 
000672IBMPC01 19:20549 ESTSC 
000673SUN0000 19:20550 ESTSC 
000679IBMPCO00 19:20551 ESTSC 
000683D0VAX00 19:20552 ESTSC 
000683D500000 19:20553 ESTSC 
000684D0VAX00 19:20554 ESTSC 
000684D500000 19:20555 ESTSC 
000685D0VAX00 19:20556 ESTSC 
000686D500000 19:20557 ESTSC 
0006S90D0VAX00 19:20558 ESTSC 
0007140760000 19:20559 ESTSC 
ETDE/JP-mf- 
9468086 19:18380 OSTI; NTIS; Available from New Energy and DE94768086 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
94768067 19:18374 | OSTI; NTIS; Available from New Energy and DE94768067 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


_ 


DE94010702 MF-406 


mmm 
88 8 


_ 


DE94010770 
DE94008521 
DE94008524 
DE94010795 
DE94010765 
DE94010764 


ah od od od ob od 


88888 88 8888s 8 


DE94008522 
DE94008523 


DE94008516 
DE94010777 
DE94008512 
DE94010776 
DE94010703 


mmmmm mm mmmmmnm m 
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ee a a 


DE94006323 
DE94006375 
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ee 
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DE94009875 
DE94006321 
DE94006324 
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FEMP/SUB- 


Report 
Number 


FEMP/SUB-— 

070 
FINNRA-REP- 

15/1992 
FNAL-TM— 

1879 

1880 

1882 

1883 
FNAL/C-— 

93/337-E 

94/044-E 

94/084 
FRCR- 

444 

445 
FUB-HEP-— 

93-14 

93-20 
FVU-FU- 

93-11 

93-15 
FZR- 

93-08 

93-22(prepr.) 

93-28(prepr.) 

93-29(prepr.} 
GANIL-A- 

93-02 

93-03 

93-04 

93-05 

93-06 
GANIL-P- 

93-18 

93-22 


Abstract 
Number 


19:18055 
19:18989 


19:19415 
19:19332 
19:19348 
19:19447 


19:20044 
19:20062 
19:19934 


19:20306 
19:20308 


19:19999 
19:19995 


19:18990 
19:18914 


19:19448 
19:20133 
19:20003 
19:20004 


19:19349 
19:19350 
19:19333 
19:19351 
19:19319 


19:20068 
19:20116 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See DOE/ER/53267—-129 
See DOE/ER/54241-130 


See DESY-93-195 
See DESY-93-178 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 


INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE94008558 
DE94763317 


DE94010331 
DE94010332 
DE94011746 
DE94011747 


DE94011750 
DE94010333 
DE94011749 


DE94763355 
DE94763356 


DE94766193 
DE94769141 
DE94769246 
DE94769247 


DE94623620 
DE94622499 
DE94622489 
DE94622504 
DE94622485 


DE94623917 
DE94622910 


Distribution 
Category 


MF-721 


Gcw- 


0593 19:20560 OSTI; NTIS; GPO Dep. 


DE9401 1594 
GRS— 


19:20589 OSTI; NTIS (US Sales Only); INIS DE94769708 


96 
GSF- 


17/92 19:19843 OSTI; NTIS (US Sales Only); INIS 
3/94 19:19536 OSTI; NTIS (US Sales Only); INIS 
GS- 
93-45 19:20309 OSTI; NTIS (US Sales Only); INIS 
93-75(prepr.) 19:20134 OSTI; NTIS (US Sales Only); INIS 

) 


93-83(prepr. 19:20135 OSTI; NTIS (US Sales Only); 
94-01 (prepr. 


DE94769721 
DE94769086 


DE94769133 
DE94766363 


INIS DE94769135 
19:20136 OSTI; NTIS (US Sales Only); 


INIS DE94769136 
19:20137. OSTI; NTIS (US Sales Only); 


) 
) ) 
94-02(prepr.) ); INIS DE94769249 
94-03(prepr.) 19:20138  OSTI; NTIS (US Sales Only); INIS DE94768879 
94-04(prepr.) 19:20139 OSTI; NTIS (US Sales Only); INIS DE94768878 
94-11 (prepr.) 19:20222 OSTI; NTIS (US Sales Only); INIS DE94769094 
94-12(prepr.) 19:20140 OSTI; NTIS (US Sales Only); INIS DE94768980 
94-13(prepr.) DE94768977 
94-14(prepr.) INIS DE94768976 
94-15(prepr.) DE94768978 
94-16(prepr.) DE94768979 
GTFR- 


112 19:20310 OSTI; NTIS; INIS; GPO Dep. 
HAN- 
43413 19:18629 See HW-23648 
91479 19:18057  OSTI; NTIS (US Sales Only); GPO Dep. 
96780 19:19655 OSTI; NTIS (US Sales Only); GPO Dep. 
HD-THEP— 
93-22 19:20023 See DESY-93-163 
93-27 19:19986 See NIKHEF-H-93-16 
93-41 19:20002 See DESY-94-017 
HDC- 


969 19:17954  OSTI; NTIS (US Sales Only); GPO Dep. 
HEP-LAT- 


9311037 19:19974 See DESY-—93-164 


19:20141 OSTI; NTIS (US Sales Only); 
19:20142 OSTI; NTIS (US Sales Only); INIS 
) 


19:19980  OSTI; NTIS (US Sales Only); INIS 
) 
19:20069  OSTI; NTIS (US Sales Only); INIS 


DE94010202 MF-420 


DE94007880 MF-700 
DE94007882 MF-602 


DE94009743 
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Report 
Number 


9311040 
9312039 
9312079 
HEP-PH-— 
9310348 
9401290 
9401291 
9402227 
HEP-TH- 
9301297 
9306162 
9307107 
9312049 
9312150 
9312182 
9402110 
HLRZ- 
93-51 
93-74 
HPO- 
73-001 


HU-BERLIN-IEP-— 


93/6 
HW- 
12730 


12795-Del. 


22601 


23151-Del. 


23648 
25396 
27283 
27428 
3-1241 
3-3366 
30613 
32609 
34311 
34487 
35496 
38052 
38573 
48741 
55161 
56269 
56350-RD 
56525-F 
56569 
56589 
56644 
56704-C 
56817-RD 
57007-RD 
57109 
57353 
57387 
57556 
58606 
60164 


60333-Pt.2 
60333-Pt.3 


63122-A 
64632 
64859-RD 
65053 
65563 
65579 
65605 
65649 
65715 
65717 
65753 


Abstract 
Number 


19:19974 
19:19976 
19:19994 


19:20020 
19:20000 
19:20036 
19:20032 


19:19950 
19:19985 
19:19986 
19:19951 
19:19977 
19:19952 
19:19924 


19:19999 
19:19995 


19:19565 
19:19996 


19:17955 
19:17956 
19:17957 
19:17958 
19:18629 
19:17959 
19:17960 
19:18649 
19:19849 
19:18648 
19:17961 

19:19600 
19:18782 
19:18058 
19:17966 
19:18059 
19:18630 
19:17948 
19:18650 
19:18651 

19:18783 
19:18652 
19:18653 
19:18654 
19:18655 
19:18656 
19:18657 
19:18658 
19:18659 
19:18660 
19:18661 

19:18662 
19:18784 
19:18785 
19:18286 
19:18287 
19:18663 
19:18664 
19:18665 
19:18666 
19:18667 
19:18668 
19:18669 
19:18670 
19:18671 

19:18672 
19:18673 


Source of 
Availability 


See DESY-93-164 
See DESY—-93-184 
See DESY-—93-165 


See DESY-93-099 
See DESY-94-006 
See DESY-94-008 
See DESY-93-192 


See BONN-HE-93-43 
See NIKHEF-H-93-15 
See NIKHEF-H—-93-16 
See BONN-HE-93-49 
See DESY-93-191 

See BONN-HE-93-52 
See DESY-94-019 


See DESY-93-195 
See DESY-93-178 


See RFP-4849 


See DESY-93-180 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


‘o 
© 


( 
(US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


MMM MMM mM mMmmmmmm 
S88SEBE8EES8 


momo mm mmm mmm mmm mm mmm mm mm mm emi eri mm mm 
SSESSSRSRSRSSSSSSSSSSSESSBEBEBEsE 


DE94007746 
DE94009185 
DE94009742 
DE94007885 
DE94006081 
DE94006967 
DE94007748 
DES4006694 
DE94006160 
DE94009777 
DE94007749 
DE94009492 
DE94006961 
DE94006697 
DES4006695 
DE94007325 
DE94009746 
DE94009493 
DE94006979 
DE94010933 
DE94010908 
DE94010941 
DE94010986 
DE94010590 
DE94010587 
DE94010624 
DE94010604 
DE94010598 
DE94010606 
DE94010903 
DE94010616 
DE94010880 
DE94011069 
DE94010875 
DE94011314 
DE94011313 
DE94010988 
DE94011100 
DE94010962 
DE94010566 
DE94010478 
DE94011303 
DE94010971 
DE94010970 
DE94010969 
DE94010631 
DE94010949 
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HW- 


Distribution 
Category 


MF-520 
MF-711 
MF-702 
MF-700 
MF-702 
MF-711 
MF-711 
MF-520 
MF-507 
MF-700 
MF-711 
MF-702 
MF-707 
MF-510 
MF-711 
MF-510 
MF-502 
MF-600 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-520 
MF-500 
MF-500 
MF-506 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-520 
MF-500 
MF-520 
MF-520 
MF-520 
MF-500 
MF-500 
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HW- 


Report 
Number 


65789 
65863 
65867 
65870-C 
66015 
66089 
66123 
66130 
66147 
66839 
66883-Vol.1 
66973 
67946 
68337-App.-Del. 
68448-A 
68550 
68855 
69314 
69321 
69422 
69499 
69985 
70520 
70630 
71062 
71134 
72507-RD 
72541-A 
72541-C 
73064 
73209 
73615-SUP.3 
73707-App.1-Del. 
73763 
74122 
75414 
75452 
75456 
75607-A 
75962 
76259 
76327-RD 
76361 
76368 
76421 
76501 
76847 
76910 
76996-B 
77040-RD 
77212 
77230 
77338 
77378 
77579 
77579-B 
77872 
77875 
77929 
78095 
78170 
78366 
78375-RD 
78596 
78960 
79209 
79465 
79718 
80676 
80677 
80729 


Abstract 
Number 


19:18674 
19:18675 
19:18676 
19:18677 
19:19119 
19:18678 
19:18679 
19:18680 
19:18060 
19:18681 

19:18786 
19:18682 
19:18683 
19:18684 
19:18685 
19:18787 
19:18686 
19:18687 
19:18688 
19:1868S 
19:18690 
19:18691 

19:18788 
19:18789 
19:18692 
19:18693 
19:18694 
19:18695 
19:18696 
19:18697 
19:18698 
19:18699 
19:18700 
19:18790 
19:18701 

19:18702 
19:19538 
19:18703 
19:18704 
19:18705 
19:18706 
19:18707 
19:18270 
19:18708 
19:18709 
19:18710 
19:17962 
19:18711 

19:18712 
19:18713 
19:18714 
19:18715 
19:19184 
19:18716 
19:18717 
19:18718 
19:18719 
19:18720 
19:18721 

19:18722 
19:18723 
19:18791 
19:18724 
19:18725 
19:18726 
19:18727 
19:18728 
19:18288 
19:18792 
19:18793 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


o® 
2 “DO 
vO 


SSSSSSSSSSSSSSSSSSSSIISSSSBSEEEEEE8 


UMMM MMMM MMMM MMMM MMMM MMMM MMMM MMMM MMMM 
ee ek eek ek kk ek ek ek ek kk ek ek kk kk ek ek ek ek ak wk at ot ot ot wt wt os ot 


Order 
Number 


DE94010491 
DE94011082 
DE94011307 
DE94011273 
DE94009744 
DE94011271 
DE94011270 
DE94011269 
DE94009745 
DE9401 1094 
DE94011093 
DE94011109 
DE94011105 
DE94007808 
DE94010955 
DE94010502 
DE94010783 
DE94011079 
DE94010983 
DE94010934 
DE94010476 
DE94007888 
DE94010922 
DE94010923 
DE94010514 
DE94010622 
DE94010554 
DE94010553 
DE94010552 
DE94011276 
DE94011281 
DE94010555 
DE94007637 
DE9401 1305 
DE94010964 
DE94010650 
DE94008769 
DE94010918 
DE94010560 
DE94010849 
DE94010641 
DE94007815 
DE94010642 
DE94010917 
DE94010549 
DE94011317 
DE94010912 
DE9401 1084 
DE94010511 
DE9401 1074 
DE94011285 
DE9401 1286 
DE94011275 
DE94011288 
DE94011291 
DE94011292 
DE94011261 
DE9401 1306 
DE94011263 
DE94011264 
DE94011265 
DE94010611 
DE94010480 
DE94011086 
DE94010483 
DE94010593 
DE94010531 
DE9401 1280 
DE94010557 
DE94010628 


Distribution 
Category 


MF-500 
MF-500 
MF-500 
MF-500 
MF-502 
MF-500 
MF-520 
MF-500 
MF-702 
MF-500 
MF-500 
MF-500 
MF-500 
MF-602 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-520 
MF-603 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-602 
MF-500 
MF-520 
MF-500 
MF-603 
MF-500 
MF-500 
MF-500 
MF-520 
MF-700 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 


SSSSSSSSSSSSSSSSSSSSSBSBssssssssssss 
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19:18729 OSTI; NTIS; GPO Dep. DE94010558 MF-500 
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Report 
Number 


80817 

80888 

80908 

81015 

81026 

81028 

81041 

81050 
81170-RD 
81579-RD 
81747-RD-Rev.1 
82744 
82744-SUPP.1 
82977-RD-2 


82977-RD-3-Rev. 


83236 
83834 
83906-A-RD 
83906-B-RD 
84080-RD 
84415 
9476 

\AE- 

0114. 
0115. 

IAEA-SM- 
333/102 
333/117 
333/164 

IAEA-TECDOC- 
732 
734 
737 
741 

IKP-TUW- 
9311401 

IN-MSU- 
93-30/322 

INCT- 
2136/5 

INDC(NDS)- 
286/L 
288/L 

INIS-BR- 
3306 
3307 
3308 
3309 
3310 
3311 

INIS-JP— 

019 
020 

INIS-RU— 
364 
375 

INIS-UA- 
003 

INIS-XN— 
497 
498 

INIS-mf- 
13804 
13805 
13809(v.1,2) 
13817 
13846 
13847 
13849 
13853 
13854 


Abstract 
Number 


19:18730 
19:18631 
19:18731 
19:18732 
19:18733 
19:18734 
19:18735 
19:18271 
19:18794 
19:18736 
19:18737 
19:18738 
19:18739 
19:18740 
19:18741 
19:18742 
19:18743 
19:18061 
19:18062 
19:18744 
19:18632 
19:19537 


19:19437 
19:20511 


19:18264 
19:18265 
19:18266 


19:18063 
19:19701 
19:18795 
19:18541 


19:19975 
19:20038 
19:19144 


19:20143 
19:20158 


19:19035 
19:19036 
19:19070 
19:19071 
19:19037 
19:19072 


19:19539 
19:18745 


19:20413 
19:19322 


19:19752 


19:18278 
19:18279 


19:18513 
19:18586 
19:20312 
19:18478 
19:18526 
19:18527 
19:20490 
19:20301 
19:19724 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


See CNIC—00682 
See CNIC—00700 


See BNL-49975 
See BNL-49979 
See BNL-60131 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
See DESY-93-177 


See DESY-94-010 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 


o® 
2D 
BO 
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Order 
Number 


DE94010647 
DE94007809 
DE94010546 
DE94010548 
DE9401 1297 
DE94011296 
DE94011295 
DE9401 1260 
DE94010913 
DE94011278 
DE94010595 
DE94010551 
DE94010484 
DE94010978 
DE94010977 
DE94010645 
DE94010914 
DE94007900 
DE94007901 
DE94010856 
DE94007090 
DE94012052 


DE94623709 
DE94623461 
DE94624677 
DE94624700 


DE94623304 


DE94624968 
DE94624975 


DE94624152 
DE94624146 
DE94624187 
DE94624188 
DE94624153 
DE94624189 


DE94765351 
DE94765352 


DE94623502 
DE94624344 


DE94623830 
DE94623831 


DE94622182 
DE94622529 
DE94622995 
DE94622537 
DE94622203 
DE94622014 
DE94622204 
DE94622051 
DE94622019 


INIS-mf- 


Distribution 
Category 


MF-500 
MF-603 
MF-500 
MF-500 
MF-520 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-502 
MF-510 
MF-500 
MF-510 
MF-502 
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INIS-mf— 


Report 
Number 


13855 
13857 
13858 
13859 
13860 
13861 
13865 
13866 
13869 
13870 
13872 
14203 


14204 
14208 
14211 
14212 
INS- 
1009 
1010 
978 
980 
981 
INS-T— 
515 
521 
523 
is- 
5106 


Is-T- 
1678 
1680 
ITP-Budapest- 
505 
ITP-SB- 
93-84 
ITP-UH- 
24/93 
JAER-M- 
93-219 
93-245 
JINR-E- 
7-93-126 
Juel- 
2764 
2825 
2840 
2844 
2846 
2857 
2858 
KCP- 
613-5271 
613-5291 
613-5292 
KEK- 
93-9 
93-179 
KEK-CP- 
012 
KEK-PROC- 
92-18 
KFK- 
5222 
5235 
5244 
5255 
5256 
5257 
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Abstract 
Number 


19:18479 
19:20447 
19:20448 
19:20449 
19:20450 
19:20451 
19:18878 
19:18514 
19:20493 
19:20494 
19:20496 
19:18847 


19:18848 
19:19416 
19:20296 
19:19541 


19:19353 
19:19323 
19:19334 
19:19352 
19:19335 


19:19417 
19:19354 
19:19418 


19:18227 


19:19041 
19:19100 


19:20000 
19:19951 
19:19977 


19:20452 
19:20453 


19:20159 


19:19542 
19:19465 
19:20047 
19:20048 
19:20212 
19:20091 
19:19165 


19:19296 
19:19229 
19:19297 


19:19336 
19:20038 


19:20038 
19:20092 


19:18915 
19:20454 
19:20562 
19:18553 
19:19073 
19:19124 


Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 
OSTI: NTIS (US Sales Only): INIS 
); 
); 
); 
: 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS; Also pub- 
lished in Bundestag-Drucksache 12/3846 of 


November 11, 1992 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DESY—94-006 

See BONN-HE-93-49 

See DESY—93-191 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
See DESY—94-010 


See DESY-94-010 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE94622538 
DE94625065 
DE94625066 
DE94625067 
DE94625068 
DE94625069 
DE94623737 
DE94623663 
DE94624814 
DE94624077 
DE94624078 
DE94766626 


DE94766627 
DE94768877 
DE94769715 
DE94769355 


DE94765445 
DE94765444 
DE94765443 
DE94765442 
DE94765448 


DE94765549 
DE94765556 
DE94765587 


DE94011203 


DE9401 1200 
DE94011201 


DE94765449 
DE94765547 


DE94623321 


DE94769717 
DE94769098 
DE94768981 
DE94769010 
DE94768750 
DE94768751 
DE94768659 


DE94010212 
DE94010213 
DE94010885 


DE94765446 


DE94765589 


DE94768975 
DE94769314 
DE94769312 
DE94769097 
DE94768973 
DE94769328 


Distribution 
Category 


MF-706 
MF-705 
MF-706 





Report 
Number 


5270 
KFK-PEF— 
112 
116 

KFTE 
93-02-REV 
93-9 
93-33 
93-34 
93-35 
93-37 

KTM/E-B- 
171 

KTM/E-D- 
200 
201 

KVE- 


1002(prepr.) 
1003(prepr.) 


989(prepr.) 


11652-MS-Rev.1 


12654 
12704 
12739-PR 
12763-SR 
12766-MS 
12769-MS 
12777-MS 
LA-SUB-— 
93-187 
93-306 


93-309 
94-54 
LA-UR- 

93-3063 
93-3546 
93-3581 
93-3691 
93-3699 
93-4072 


93-4253 


94-1087 
94-1118 
94-1175 
94-1178 
94-1197 
94-1205 
94-1206 
94-1238 
94-1264 
94-1271 
94-1284 
94-1300 
94-1316 
94-1351 
94-1377 
94-1378 
94-1379 
94-1395 
94-1417 
94-1440 
94-1455 
94-1471 
94-400 

94-418 

94-419 

94-491 


Abstract 
Number 


19:18991 


19:19543 
19:18463 


19:19044 
19:20414 
19:20213 
19:20415 
19:19101 
19:20563 


19:19544 


19:18916 
19:18280 


19:20094 
19:20095 
19:20093 


19:18228 
19:18081 
19:20224 
19:19880 
19:18187 
19:19019 
19:19470 
19:19325 


19:20096 
19:18229 


19:18413 
19:18863 


19:19787 
19:20604 
19:19230 
19:18082 
19:19919 
19:19173 


19:18083 


19:18084 
19:19937 
19:20050 
19:20214 
19:19299 
19:19011 

19:19283 
19:19290 
19:20215 
19:20097 
19:18582 
19:20051 

19:19074 
19:18085 
19:20216 
19:19938 
19:19939 
19:18273 
19:19075 
19:20098 
19:19940 
19:20217 
19:19605 
19:19920 
19:19282 
19:19147 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI: NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; INIS; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


); 
OSTI: NTIS (US Sales Only): 
); 
); 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
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Order 
Number 


DE94765959 


DE94766043 
DE94769144 


DE94624184 
DE94625050 
DE94624976 
DE94625049 
DE94624236 
DE94624807 


DE94763290 


DE94763289 
DE94624797 


DE94769255 
DE94769254 
DE94769253 


DE94004190 
DE94001570 
DE94010682 
DE94010051 
DE94011021 
DE94010215 
DE94010519 
DE94011609 


DE94012082 
DES4005656 


DE94009938 
DE94009068 


DE94005599 
DE94002628 
DE94003978 
DE94002699 
DE94002698 
DE94003945 


DE94004989 


DE94009327 
DE94009322 
DE94011650 
DE94011651 
DE94011654 
DE94011653 
DE94011657 
DE94011711 
DE94011712 
DE94011713 
DE94011717 
DE94011720 
DE94011723 
DE94011692 
DE9401 1695 
DE94011694 
DE94011693 
DE94011698 
DE94011696 
DE94011700 
DE94011702 
DES4011709 
DE94007526 
DE94006164 
DE94008101 
DE94007533 


LA-UR- 


Distribution 
Category 


MF-900 


MF-814 
MF-703 
MF-742; 
MF-703 
MF-802; 
MF-402 
MF-940 


MF-414 
MF-413 
MF-414 


MF-705 
MF-413 
MF-413 
MF-413 
MF-414 
MF-404 
MF-414 
MF-413 
MF-700 
MF-700 
MF-900 
MF-364 
MF-413 
MF-412 
MF-413 
MF-940 
MF-403 
MF-403 
MF-372 
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LA-UR- 


Report 
Number 


94-705 


94-802 
94-846 
94-887 
94-988 
LBL- 
32657 
34182 
34446 
34610 
34750 
34751 
34831 
34865 
34924 
34928 
34942 
34945 


34946 


34947 


34966 
34997 
35126 
35128 
35143 
35194 
35224 
35229 
35232 
35236 
35277 
35281 
35295 
35305 
35316 
35318 
35323 
35330 
35335 
35354 
35374 
35376 
35381 
35387 
35402 
35431 
35432 
35438 
35448 
35454 
35488 
35489 
35491 
35495 
LBL-PUB- 

5380 


743 
LCHS-A- 
3-R-1 


LIU-TEK-LIC— 
1993-55 


762 ERA Vol. 19, No. 7 


Abstract 
Number 


19:18849 


19:19298 
19:18230 
19:18272 
19:19020 


19:19300 
19:19125 
19:19486 
19:19982 
19:19397 
19:19428 
19:20006 
19:19606 
19:20233 
19:20099 
19:19929 
19:18917 


19:18918 


19:18919 


19:19398 
19:19102 
19:19148 
19:20007 
19:19316 
19:19149 
19:19545 
19:20218 
19:19338 
19:20219 
19:19941 

19:19779 
19:20008 
19:19488 
19:20052 
19:19174 
19:19399 
19:20220 
19:20455 
19:19150 
19:17821 

19:18992 
19:18086 
19:18087 
19:18920 
19:19151 

19:19152 
19:19942 
19:19685 
19:18088 
19:19686 
19:19687 
19:20236 
19:19881 


19:19471 
19:18850 


19:18316 


19:19780 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1620, 
Oak Ridge, TN 37831-1020; GPO Dep. 

OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; Also available from: Lund 
Centre for Habitat Studies, Box 118, S- 
22100 Lund, Sweden 


OSTI; NTIS; INIS 
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Order 
Number 


DE94007554 


DE94009303 
DE94009310 
DE94009314 
DES94009340 


DE94011360 
DE94011357 
DE94011342 
DE94011908 
DE94011371 
DE94011370 
DE94011347 
DE9401 1376 
DE94011380 
DE9401 1343 
DE94011358 
DE94011216 


DE94011217 


DE94011218 


DE9401 1366 
DE94011622 
DE94011910 
DE94011377 
DE9401 1363 
DE94011373 
DE94011372 
DE94011379 
DE94011382 
DE94011354 
DE94011367 
DE94011378 
DE9401 1344 
DE94011300 
DE94011368 
DE94011346 
DE94011349 
DE94011341 
DE94011009 
DE94011907 
DE94011014 
DE94011015 
DE94011016 
DE94011017 
DE94011906 
DE94011012 
DE94011011 
DE94011903 
DE94011800 
DE94011013 
DE94011912 
DE94011915 
DE94011913 
DE94011914 


DE94011361 
DE94011901 


DE94763354 


DE94624425 


Distribution 
Category 


MF-900; 
MF-902 
MF-706 
MF-902 
MF-700 
MF-906 


MF-404 
MF-404 
MF-404 
MF-414 
MF-406 
MF-406 
MF-413 
MF-405 
MF-411 
MF-413 
MF-414 
MF-350 


MF-350 


MF-350 


MF-408 
MF-404 
MF-401 
MF-414 
MF-414 
MF-401 
MF-800 
MF-413 
MF-414 
MF-413 
MF-413 
MF-405 
MF-414 
MF-410 
MF-413 
MF-400 
MF-414 
MF-414 
MF-419 
MF-401 
MF-109 
MF-350 
MF-814 
MF-814 
MF-350 
MF-401 
MF-401 
MF-413 


MF-811 
MF-408 
MF-408 
MF-404 
MF-405 


MF-413; 
MF-414 
MF-408 





Report 
Number 


LU-TP- 
93-27 
LUTADL-TAA- 
3-1003 
MISU-IMECM— 
81 


83 
MISU-IM-DM- 
64 
MPI-PhE- 
94-03 
MSHA/IR- 
1206 
1214 
1215 
1216 
NAFSR- 
139 
NASA-TM- 
106472 
NCEC- 
0001. 
NEA/CSNI/R- 
(93)8 
94-3 
NEDO-NP- 
9201 


NE-DK- 
1460 
1466 
1478 
1485 
1486 
1487 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1511 
1778-Ed.2 
1779 

NEFF 
217 
224 
225 

NE-NO- 
399 
400 

NERDE- 
0002. 


Abstract 
Number 


19:20009 
19:18921 


19:19546 
19:19547 


19:19548 
19:19472 


19:17859 
19:17904 
19:17905 
19:19911 


19:18638 
19:19096 
19:18007 


19:18798 
19:18516 


19:18906 


19:18907 


19:18908 


19:18814 


19:18281 
19:18897 
19:18371 
19:18372 
19:18373 
19:18993 
19:18967 
19:18968 
19:18969 
19:18970 
19:18971 
19:18972 
19:18922 
19:18973 
19:18974 
19:18975 
19:18311 
19:18825 
19:18417 


19:19045 
19:18089 
19:18994 


19:19607 
19:18830 


19:20508 


Source of 
Availability 


OSTI; NTIS; INIS 
OST; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See WSRC-TR-93-543 
See DOE/NASA-50306-4 
See CNIC—00731 


See NUREG/CP-0127 
See NUREG/CR-6160 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 


See CNIC—00119 


GPO 
Dep. 


Order 
Number 


DE94624906 
DE94763353 


DE94763351 
DE94763347 


DE94763350 
DE94768767 


DE94011053 
DE94011054 
DE94011055 
DE94011056 


DE94768105 


DE94768106 


DE94768107 


DE94768108 


DE94624798 
DE94763241 
DE94763256 
DE94763284 
DE94763285 
DE94763286 
DE94763273 
DE94763274 
DE94763275 
DE94763276 
DE94763277 
DE94763278 
DE94763279 
DE94763280 
DE94763281 
DE94763282 
DE94763283 
DE94763236 
DE94763240 


DE94763309 
DE94624769 
DE94002067 


DE94763338 
DE94763339 


NERDI- 


Distribution 
Category 
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NERDIE-’- 


Report 
Number 


0003. 
NESC- 
775 
NEA0329 
NIFS— 
248 
NIKHEF-H-— 
93-05 
93-09 
93-11 
93-13 
93-15 
93-16 
NIPER- 
689(Vol.1) 
689(Vol.2) 
691 
705 
710 
712 
713 
720 
722 
NIRS-M— 
88(v.1) 
88(v.2) 
88(v.3) 
88(v.4) 
88(v.5) 
88(v.6) 
88(v.7) 
NIRS-R- 
23 
NIST-SP_- 
500-216 
NREL/SP- 
280-5794 
420-5877 
NREL/TP-— 
411-6470 
425-6357 
430-6080 
432-5028 
451-6400 
NUREG- 
0040-Vol.18-No.1 
0540-Vol.16-No.3 
0750-Vol.38-index-1 
0750-Vol.38-index-2 
0750-Vol.38-No.6 
0750-Vol.39-No.1 
0750-Vol.39-No.2 
0847-Suppl.-No.13 
1200-Rev.3 
1416 
1475 
NUREG/CP- 
0127 
0133-Vol.3 
0136 
NUREG/CR- 
4599-Vol.3-No.2 
5904 
5985 
6054 
6070 
6123 
6160 
6196 
6200 
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Abstract 
Number 


19:20509 


19:20559 
19:20538 


19:20416 


19:19983 
19:20010 
19:19473 
19:19984 
19:19985 
19:19986 


19:18427 
19:18428 
19:17919 
19:17922 
19:17923 
19:17924 
19:17907 
19:17925 
19:17926 


19:19886 
19:19887 
19:19888 
19:19889 
19:19890 
19:19891 
19:19892 


19:19893 
19:18799 


19:18864 
19:18302 


19:18356 
19:19014 
19:18320 
19:19012 
19:19103 


19:18565 
19:18566 
19:18567 
19:18568 
19:18569 
19:18570 
19:18571 
19:18797 
19:18090 
19:18588 
19:20564 


19:18798 
19:18488 
19:18799 


19:18589 
19:18800 
19:18590 
19:18515 
19:18091 
19:18577 
19:18516 
19:18517 
19:18489 


Source of 
Availability 


See CNIC—00120 


See ESTSC—000714C760000 
See ESTSC—000533IBMPC00 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI: NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
See NUREG/CP-0136 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


GPO 
Dep. 


mMmmmmMmmmmm 
S8ssessss 


88888 88 


Order 
Number 


DE94765548 


DE94769256 
DE94769261 
DE94769258 
DE94769257 
DE94769259 
DE94769260 


DE94000125 
DE94000126 
DE94000103 
DE94000104 
DE94000105 
DE94000107 
DE94000106 
DE94000108 
DE94000103 


DE94765353 
DE94765354 
DE94765355 
DE94765356 
DE94765357 
DE94765358 
DE94765359 


DE94765349 


DE94006857 
DE94000217 


DE94006895 
DE94000214 
DE94006905 
DE94000213 
DE94006918 


7194012164 
TI94012159 
T194007718 
T194010208 
T194007836 
T194010209 
T194010210 
7194011798 
T194010886 
7194011611 
TI94010680 


Tis4009269 
TI94010683 
TI94009957 


7194008267 
7194011799 
7194010311 
7194012121 
7194011608 
TI94008691 
7194011196 
7194010313 
7194010312 


Distribution 
Category 


MF-233 
MF-233 


MF-270 
MF-335 
MF-247 
MF-315 
MF-270 





Report 
Number 


NUTEK-AVF— 
94-1 
NUTEK-B— 
94-1 
NUTEK-TB— 
94-1-N 
94-1-S 
94-1-T 
94-10 
NYU-Th- 
93/12/01 
OcDO- 
94010904 


94010905 


94010906 


94010907 


OCS/MMS— 
93-0066 


ORNL- 
6797 


ORNL/CDIAC-— 


64 
ORNL/CON- 
329 
374 
383 
384 
ORNUVER- 
173 
199 
ORNL/FTR- 
4829 
4878 
4894 
4895 
4897 
4901 
4902 
4903 
4906 
4910 
4912 
4913 
4917 
4921 
4924 
4925 
4926 
4928 
4929 
4930 
4931 
4935 
4938 
ORNL/M- 
2751/ES 
2751/ 


Abstract 
Number 


19:18323 
19:18865 


19:19015 
19:18893 
19:18894 
19:18329 


19:19998 


19:17855 


19:17856 


19:17857 


19:17858 


19:18923 
19:19549 


19:18924 
19:18321 
19:18992 
19:18890 


19:18231 
19:18092 


19:19781 
19:20456 
19:18879 
19:20565 
19:18891 
19:18959 
19:18591 
19:20457 
19:18925 
19:18592 
19:19496 
19:20458 
19:20100 
19:18093 
19:18801 
19:19550 
19:20101 
19:19894 
19:19153 
19:20566 
19:20459 
19:20460 
19:17945 


19:18094 
19:18095 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


See DESY-93-194 


OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


OSTI; Department of the Interior, Minerals Man- 
agement Service, Technical Communications 
Service, 381 Elden Street, MS 4530, Hern- 
don, VA 22070-4817 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See LBL—35376 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


); 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mm m mm 
8 8 


eee ee ek eh eh eh ot ot ot ot wt 


Order 
Number 


DE94763349 
DE94763352 


DE94763357 
DE94763359 
DE94763360 
DE94763358 


7194010904 


T194010905 


T1I94010906 


T194010907 


7194011905 


DE94010813 
DE9401 1465 


DE94010399 
DE94011602 


DE94010517 


DE94009445 
DE94010812 


DE94003554 
DE94008237 
DE94005939 
DE94006519 
DE94007216 
DE94007405 
DE94007407 
DE94007217 
DE94007406 
DE94007537 
DE94008510 
DE94007910 
DE94008511 
DE94008749 
DE94009565 
DE94009524 
DE94009394 
DE94009158 
DE94009737 
DE94009526 
DE94009566 
DE94009857 
DE94009738 


DE93016143 
DE94009871 


MF-350 
MF-402 


MF-350 
MF-247 


MF-220 


MF-902 
MF-902 


MF-408 
MF-420 
MF-400 
MF-405 
MF-400 
MF-900 


MF-420 
MF-350 


MF-406 
MF-420 
MF-410 
MF-940 


MF-402 
MF-413 
MF-408 
MF-404 
MF-420 
MF-423 
MF-420 
MF-600 


MF-902 
MF-902 


2751/V1/Pt.A 19:18096 | OSTI; NTIS; GPO Dep. 
2751/V1/Pt.C 19:18097 OSTI; NTIS; INIS; GPO Dep. 
2751/V2/Pt.A 19:18098 OSTI; NTIS; GPO Dep. 


DE93016144 MF-902 
DE93016146 MF-902 
DE93016147 MF-902 


S8888 SBSseeeeessseesssssesse ss 8 


mmmmm MMMM MMMM MMMM mmm 


ee a 
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ORNL/M- 


Report 
Number 


2751/V2/Pt.C 


3181 

3199 

3271/R1 
ORNURASA- 

93/5 
ORNL/Sub- 


89-SB482C/02 
90-99732/2 


Abstract 
Number 


19:18232 
19:18029 
19:18099 
19:18851 


19:18233 


19:17822 
19:18303 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
See DOE/MWIP-14 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 


mm 
88 


_ 


Order 
Number 


DE93016149 


DE94011601 
DE94011610 


DE94006186 


DE94011725 
DE94006309 


Distribution 
Category 


MF-902 


MF-902 
MF-630 


MF-902 


MF-114 
MF-248 


88 8 


90-SF521/02 19:19046 OSTI; NTIS; GPO Dep. DE94010881 MF-114 


ORNL/TM- 
11358 
11792 
12150 
12164 
12351 
12398 
12401 
12475 
12620 
12641 
12650 
12666 
12680 
12707 
12715 
12718 

PATENTS-US- 
A7811215 
A7821653 
A7839540 


A7841108 
A7856427 
A7858457 
A7860391 
A7860617 
A7860964 
A7868143 
A7868149 
A7874890 
PB- 
92-100197 
PETC-— 
47-93 
PNL- 
8008 
8221-Rev.1 
8497 
8564 
8643 
8813 
8830 
8841 
8846 
8862 
8869 
8871 
8893 
8904 
8907 
8919 
8934 
8949 
8969-Vol.3 
8971 
8989 
8991 
9008 
9012 
9050 
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19:19608 
19:17949 
19:19609 
19:18800 
19:19895 
19:18802 
19:18234 
19:18235 
19:19610 
19:18521 

19:19551 

19:19921 

19:20567 
19:19782 
19:18100 
19:19231 


19:17823 
19:18101 
19:19660 


19:19611 
19:20298 
19:19503 
19:20568 
19:19783 
19:19514 
19:18236 
19:19497 
19:19154 


19:18624 
19:17782 


19:18102 
19:19661 

19:18515 
19:18577 
19:18103 
19:18104 
19:18188 
19:18105 
19:18106 
19:18237 
19:19612 
19:18107 
19:19613 
19:18108 
19:18238 
19:18590 
19:18239 
19:18240 
19:18926 
19:19614 
19:18241 
19:19615 
19:19616 
19:19552 
19:20569 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5904 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/ER/30169-T1 


See DOE/PC/90051-T12 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-6054 
See NUREG/CR-6123 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5985 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ee ek ee eo et a at ot 


mmmmmmmmm mmm mmMmmMmMmMmMmmmmmmm mmm mmm m 
—- st ot 


eeseessss 888 B8Bseeeessss see 


mm 
8 8 


eeeessses Sessessssss 


mmmmmmmmm mmmmmmmmmmm 


a oe ee ee 


DE94011606 
DE92004886 
DE94011603 


DE94006113 
DE94011051 
DE94005329 
DE94006502 
DE94011600 
DE94011599 
DE94006501 
DE9401 1604 
DE94010307 
DE94011796 
DE94010930 
DE94010154 


DE94005161 
DE94007357 
DE94007346 


DE94007344 
DE94010171 
DE94010170 
DE94010167 
DE94010166 
DE94010165 
DE94010156 
DE94010137 
DE94010142 


DE94001554 
DE94004223 


DE94001004 
DE94001549 
DE94002708 
DE94001085 
DE94009006 
DE94005647 
DE94001678 
DE94001555 
DE94002435 
DE94004220 
DE94003237 


DE94007087 
DE94004375 
DE94011220 
DE94005497 
DE94005498 
DE94005295 
DE94005702 
DE94007089 
DE94010846 


MF-902 
MF-501 
MF-402 


MF-407 
MF-413 
MF-902 
MF-507 
MF-402 
MF-522 
MF-402 
MF-405 
MF-405 
MF-408 
MF-902 
MF-506 


MF-109 
MF-721 
MF-702; 
MF-706 
MF-902 
MF-706 
MF-706 
MF-706 
MF-706 
MF-706 
MF-706 
MF-506 
MF-704 


MF-940 
MF-903 


MF-721 
MF-902 
MF-902 
MF-902 
MF-602 
MF-702 
MF-903 
MF-940 


MF-902 
MF-902 


MF-502 
MF-903 
MF-250 
MF-903 
MF-630 
MF-903 


MF-705 





Report 
Number 


9056 
9060 
9063 
9215 
9341 
9367 
9380 
9394 
9403 
9410 
9434 
9437 
9439 
9443 
9448 
9457 
9464 
9465 
PNL-SA- 


16357-Rev.2 
17044-Rev.1 


21763 


22235 
22430 
22457 
22773 
22809 


22853 
22883 
22895 
22898 
22899 
22948 
22964 
23046 


23094 
23096 
23105 


23160 
23162 
23164 
23181 
23289 
23357 
23405 
23484 
23624 
23708 
23733 
23734 
23750 
23880 
23976 
23995 
24063 
PNR-F(PR)- 
94001 
PNWD- 


2227-HEDR 
2228-HEDR 


PPPL- 
2958 
2980 
2984 
2986 
2987 


Abstract 
Number 


19:19662 
19:18348 
19:18109 
19:18189 
19:18927 
19:19896 
19:19617 
19:19618 
19:18110 
19:18866 
19:18242 
19:19619 
19:19232 
19:18976 
19:19620 
19:19047 
19:19621 
19:19622 


19:19791 
19:19803 
19:19623 


19:19076 
19:20605 
19:19048 
19:19553 
19:18111 


19:18467 
19:18812 
19:18112 
19:20461 
19:19554 
19:18113 
19:19688 
19:20570 


19:19474 
19:19475 
19:19555 


19:19897 
19:19556 
19:19557 
19:18114 
19:19558 
19:18115 
19:19559 
19:19560 
19:20571 
19:19561 
19:19804 
19:19805 
19:19806 
19:18928 
19:19784 
19:19910 
19:19562 


19:20497 


19:19663 
19:19563 


19:20462 
19:20417 
19:20418 
19:20419 
19:20463 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94006447 
DE94006432 
DE94008964 
DE94010847 
DE94010752 
DE94009460 
DE94010671 
DE94009009 
DE94010753 
DE94011221 
DE94012120 
DE94009877 
DE94010670 
DE94012119 
DE9401 1435 
DE94011607 
DE94011136 
DE94011137 


DE94011440 
DE94011676 
DE94004319 


DE94004765 
DE9401 1238 
DE94009881 
DE94007480 
DE94004775 


DE94004783 
DE94008047 
DE94004590 
DE94004372 
DE94007476 
DE94008048 
DE94004285 
DE94007477 


DE94007475 
DE94007474 
DE94007478 


DE94004778 
DE94007473 
DE94003699 
DE94008733 
DE94004782 
DE94004600 
DE94011441 
DE94011235 
DE94006526 
DE94007491 
DE94011679 
DE9401 1678 
DE94010707 
DE94011237 
DE94011192 
DE94011239 
DE94011442 


DE94623845 


DE94011240 
DE94011241 


DE9401 1545 
DE94010362 
DE94010361 
DE94010360 
DE94010359 


PPPL- 


Distribution 
Category 


MF-902 
MF-510 
MF-902 


MF-603 
MF-600 
MF-600 
MF-601 
MF-400 
MF-940 
MF-403 
MF-906 
MF-350 


MF-804 


PC-425 
PC-427 
PC-427 
PC-427 
PC-420; 
PC-421 
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PSCc— 


Report 
Number 


PSCc— 
30 
31 
32 
PSI-PR- 
93-23 
PTB-Re— 
33 
34 
RCNP-P- 
122 
123 
RDA-TR— 


1910001 -002 


RERF-TR- 
14-92 
9-92 

RFP— 
4758 
4795 
4799 
4806 
4807 
4812 
4829 
4835 
4849 


RFP-ADD- 
0029 


RISO-HOT-DECOM-P- 


7 

RISO-R- 
622(EN) 
694(EN) 


702(EN) 


710(DA) 
715(EN) 
716(EN) 
720(EN) 


723(EN) 
724(EN) 


725(EN) 
727(EN) 


731(EN) 
732(EN) 
736(EN) 
737(DA) 


SAND- 
91-2089 
91-8010/1 
92-0119 
92-2016C 
93-0688 


93-1833C 
93-1922 

93-2048C 
93-2070C 
93-2172C 
93-2198C 
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Abstract 
Number 


19:20420 
19:20421 
19:20422 


19:20025 


19:19476 
19:19564 


19:20011 
19:20053 


19:19943 


19:19899 
19:19898 


19:18116 
19:20498 
19:18243 
19:18117 
19:18118 
19:19624 
19:17991 
19:18119 
19:19565 


19:18120 


19:19233 


19:19625 
19:18886 


19:18414 


19:20299 
19:20499 
19:19626 
19:17824 


19:18317 
19:18867 


19:20237 
19:18418 


19:18852 
19:18828 
19:17900 


19:18419 


19:18803 
19:19510 
19:18121 
19:19504 
19:18535 


19:18490 
19:20464 
19:19104 
19:19155 
19:20572 
19:20465 


Source of GPO 
Availability Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DESY-93-179 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See UCRL-CR-1 16204 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


mMmmMmmmmmm 
888888888 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 498, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; INIS 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 


OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


A ek ok ok ot 


sessss seees 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mmmmmm mmmmm 


kek ek et ot et 


m 
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Order 
Number 


DE94765440 
DE94765441 
DE94765447 


DE94765929 
DE94765928 


DE94765593 
DE94765592 


DE94765436 
DE94765439 


DE94006184 
DE94009880 
DE94006036 
DE94006193 
DE94006473 
DE94007067 
DE94009607 
DE94009983 
DE94011402 


DE94010304 


DE94624641 


DE94624248 
DE94763263 


DE94763264 


DE94625102 
DE94624815 
DE94624249 
DE94763265 


DE94763266 
DE94763267 


DE94625075 
DE94763268 


DE94763269 
DE94763270 
DE94763271 


DE94763272 


DE94007024 
DE94008232 
DE94011000 
DE94003097 
DE94010306 


DE94010802 
DE94011244 
DE94010081 
DE94010381 
DE94001422 
DE94010755 


Distribution 
Category 


MF-721 
MF-721 
MF-707 
MF-630 
MF-721 
MF-702 
MF-700 
MF-700 
MF-702; 
MF-707 


MF-630 


MF-700 
MF-814 
MF-741 
MF- 
1030 


MF-420 
MF-704 
MF-704 
MF-705 
MF-712 





Report 
Number 


93-2200C 
93-2240C 


93-2289C 
93-2510C 
93-2546C 
93-2547C 
93-2554-Vol.1 
93-2554-Vol.2 
93-2615C 
93-2617C 
93-2645C 
93-2711C 
93-2732C 
93-2765 
93-2778C 
93-2785C 
93-3836 
93-3862C 
93-3884 
93-3894C 
93-3897 
93-3919 
93-3957 
93-7040 


93-7045 
93-7071 
93-7073 
94-0022 
94-0033 
94-0129 
94-0138C 
94-0154C 
94-0202 
94-0214 
94-0247C 
94-0320 
94-0329C 
94-0367C 
94-0376C 
94-0377C 
94-0382C 
94-0447C 
94-0448C 
94-0457C 
94-0458C 
94-0459C 
94-0493C 


94-0532C 
94-0575C 
94-0577C 


94-0695C 
94-0698C 
94-0709C 
94-0732C 
94-0742C 


94-0748C 
94-0776C 
94-0783C 
94-0934C 
94-0949C 
94-1045C 
94-1078C 
94-1213C 
94-1224C 
94-1300C 
94-1347C 


Abstract 
Number 


19:18804 
19:18122 


19:18831 
19:19301 
19:19077 
19:19078 
19:19900 
19:18299 
19:17825 
19:19302 
19:19234 
19:19049 
19:19505 
19:19627 
19:19303 
19:18826 
19:19304 
19:19050 
19:18868 
19:19235 
19:20606 
19:19506 
19:20225 
19:19156 


19:18491 
19:18492 
19:19079 
19:17934 
19:19105 
19:19106 
19:18123 
19:19021 
19:19477 
19:18244 
19:19107 
19:19284 
19:20466 
19:19481 
19:18805 
19:18806 
19:19482 
19:19305 
19:19483 
19:19484 
19:19306 
19:19307 
19:19161 


19:19485 
19:19308 
19:19489 


19:19511 
19:17989 
19:19309 
19:19108 
19:19236 


19:19500 
19:20300 
19:19022 
19:20423 
19:18387 
19:20573 
19:18420 
19:20574 
19:19507 
19:20467 
19:20575 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OST; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE94007269 
DE94006583 


DE94010080 
DE94010392 
DE94010086 
DE94010087 
DE94010673 
DE94010672 
DE94005283 
DE94010070 
DE94010391 
DE94011329 
DE94010076 
DE94011245 
DE94010748 
DE94011327 
DE94010321 
DE94010075 
DE94010674 
DE94005582 
DE9401 1406 
DE94009254 
DE94011744 
DE9401 1247 


DE94010324 
DE94011248 
DE94010325 
DE94011743 
DE94011001 
DE94011249 
DE94007290 
DE94010385 
DE9401 1002 
DE94011003 
DE94010379 
DE94012141 
DE9401 1437 
DE94007868 
DE94007387 
DE94008933 
DE94007863 
DE94007298 
DE94007864 
DE94007292 
DE94007742 
DE94007289 
DE94011025 


DE94007270 
DES94010089 
DE94010393 


DE94008429 
DE94010747 
DE94010078 
DE94008744 
DE94008507 


DE94010077 
DE94008940 
DE94008937 
DE94010090 
DE94010079 
DE94010746 
DE94010798 
DE9401 1030 
DE94011420 
DE94011421 
DE94011417 


SAND- 


Distribution 
Category 


MF-542 
MF-702; 
MF-721 
MF-700 
MF-704 
MF-404 
MF-404 
MF-713 
MF-713 
MF-108 
MF-704 
MF-700 
MF-404 
MF-704 
MF-902 
MF-706 
MF-706 
MF-706 
MF-706 
MF-902 


MF-705 
MF-742 
MF-713 
MF-903; 
MF-940 
MF-523 
MF-523 
MF-902 
MF-126 
MF-701 

MF-705 
MF-812 
MF-700 
MF-713 
MF-S06 
MF-704 
MF-700 
MF-712 
MF-700 
MF-523 
MF-523 
MF-706 
MF-706 
MF-706 
MF-704 
MF-706 


MF-701; 
MF-704 
MF-706 
MF-706 
MF-706; 
MF-705 
MF-700 
MF-940 
MF-706 
MF-704 
MF-704; 
MF-706 
MF-630 
MF-704 
MF-700 
MF-700 
MF-253 
MF-405 
MF-261 
MF-705 
MF-701 
MF-420 
MF-705 
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SAND- 


Report 
Number 


94-8219B 

94-8480 

94-8481 

94-8482 

94-8483C 

94-8484C 

94-8485 

94-8493C 

94-8510C 

94-8597 

94-8645 

94-8646 
SEASF-TR- 

90-009 
SEI-EED— 

24 

26 

27 
SIP- 

0049. 

0051. 

0054. 

0055. 

0056. 

0057. 
SKB-TR- 

92-39 

93-23 

93-25 
SLAC— 

432-Rev. 

439 
SLAC-PUB- 

6342 

6448 

6450 

6458 

6470 
SLAC/SSRL- 

0055(8/93) 
SLU-LT-R- 

153 

159 

174 

175 
SMC-— 

0088. 

0091. 

0092. 
SOL- 

93-7 
SR/H- 

694 

697 

698 

700 

706 

707 

709 

710 

712 
SRIMT— 

0006. 
SRO- 

819-24 
SRO-NERP-— 

22 


SRT-CMA- 
940005 


770 ERA Vol. 19, No. 7 


Abstract 
Number 


19:19109 
19:17901 
19:17842 
19:18318 
19:19175 
19:19176 
19:17902 
19:19177 
19:19178 
19:19566 
19:20576 
19:20577 


19:18229 


19:18304 
19:18895 
19:18896 


19:20302 
19:20303 
19:20304 
19:20510 
19:20305 
19:19438 


19:18124 
19:18125 
19:18126 


19:19400 
19:20054 


19:19401 
19:19339 
19:20012 
19:19429 
19:20055 


19:19401 


19:19015 
19:18329 
19:18893 
19:18894 


19:19837 
19:19838 
19:19839 


19:20578 


19:19051 
19:18283 
19:18284 
19:18285 
19:18645 
19:17953 
19:18644 
19:18643 
19:18646 


19:19113 


19:18190 


19:19664 


19:19237 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LA-SUB—93-306 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See CNIC—00655 
See CNIC—00659 
See CNIC—00679 
See CNIC—00689 
See CNIC—00691 
See CNIC—00709 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-6342 


See NUTEK-TB—94-1-N 
See NUTEK-TB-94-10 
See NUTEK-TB—94-1-S 
See NUTEK-TB—94-1-T 


See CNIC—00693 
See CNIC—00712 
See CNIC—00716 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


See DPN-130 
See DPN-131 
See DPN-133 
See DPW-55-108 
See DPW-55-104 
See DPW-54-688 
See DPW-54-19-4 
See DPW-55-154 


See CNIC—00713 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94012139 
DE94006396 
DE94006394 
DE94006393 
DE94004340 
DE94004341 
DE94006395 
DE94005104 
DE94005107 
DE94011754 
DE94011751 
DE94011752 


DE94763361 
DE94763362 
DE94763363 


DE94624777 
DE94624774 
DE94624778 


DE94011142 
DE94011141 


DE94010662 
DE94010320 
DE94010663 
DE94010309 
DE94010751 


DE94007384 


DE94009156 


DE94002812 


DE94010201 


DE94010155 


Distribution 


Category 


MF-704 
MF-400 
MF-400 
MF-400 
MF-401 
MF-362 
MF-400 
MF-401 
MF-401 
ND-402 
MF-705 
MF-705 


MF-405 


MF-700 


MF-702 
MF-708 


MF-714; 
MF-722 





Report 
Number 


SRT-MTS— 

945052 
SSCL- 

597-Rev.1 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 
SSCL-Preprint- 

517-Rev.2 

538 
SSCL-SR- 

1233 

1238 
ssi- 

93-30 

93-33 

94-01 
STUK-A- 

112 

113 

96 
STUK-B-YTO— 

112 
STUK-YTO-TR- 

38 

56 

61 

62 

63 

65 
TFB- 

93-11 
TKK-KO/ET— 

59 
TKK-MAK/MML-— 

1993/3 
TKK-S/SLV- 

10 

14 
TPS— 

93-31 
TRITA-ALF— 

93-06 

93-07 

93-08 
TRITA-MEK- 

93-15 
TSHUNE- 

0003. 
TTP- 

93-35 
TURKU-SFL- 


UCRL-CR- 
115037 
115295 
115946 
116204 


Abstract 
Number 


19:18593 


19:20013 
19:19340 
19:19402 
19:19341 
19:19403 
19:19326 
19:19404 
19:19405 
19:19406 
19:19407 
19:19408 


19:19409 
19:19327 


19:19628 
19:19410 


19:18635 
19:19629 
19:20500 
19:19665 
19:18636 
19:19901 
19:18493 
19:18274 
19:18275 
19:18480 
19:18518 
19:19052 
19:19807 
19:18853 
19:18985 
19:18986 


19:18929 
19:18930 


19:19179 
19:20424 
19:20468 
19:20425 
19:19180 
19:19254 
19:20060 
19:18909 
19:19929 
19:19111 
19:19515 
19:18127 
19:19490 


19:19491 
19:19943 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 

OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 

See CNIC-00127 

See DESY-93-162 
OSTI; NTIS 

See LBL-34942 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 
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Order 
Number 


DE94011672 


DE94010838 
DES4010839 
DE94010840 
DE94011618 
DE94010841 
DE94010842 
DE94010843 
DE94011619 
DE94010844 
DE9401 1620 
DE9401 1621 


DE94011612 
DE94011614 


DE94010845 
DE94011617 


DE94624376 
DE94624250 
DE94624816 
DE94624273 
DE94624380 
DE94624404 
DE94624679 
DE94624801 
DE94624802 
DE94624678 
DE94624689 
DE94624157 
DE94624374 
DE94763345 
DE94763303 
DE94763315 


DE94763321 
DE94763304 


DE94763346 
DE94625058 
DE94625072 
DE94625038 


DE94763348 


DE94763308 


DE94011631 
DE94010367 


DE94004353 
DE94010896 
DE94010063 
DE94010404 


UCRL-CR- 


Distribution 
Category 


MF-706 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 


MF-403 
MF-414 


MF-701 
PC-700 


MF-603 
MF-900 
MF-706 
MF-700 
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UCRL-CR- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 


dO 
36 


772 


116329 
116511-94-1 


UCRL-ID- 


111623 
111728 
111776 
113852 
114739 
114780 
114802-Rev.1 
115058 
115373 
115726 
115730 
115788 
115831 
116188 
116219 
116533 
116779 
116834 
116958 
116983 
117010 
117135 
117149 
117158 


UCRL-JC— 


107799 
113583-Rev.1 
113899 
114201-Rev.1 
114300 
114456 
114854 
114882 
114963 
115251 
115308 
115362 
115654 
115690 
115724 
115798 
115802 
115803 
115804 
115807 
115857 
115897 
115914 
115945 
115980 
116038 
116056 
116078 
116132 


116144 
116184 
116292-Rev.1 
116305 
116324 
116348 
116485 
116505 
116526 
116866 
116931 
116932 
116941 


ERA Vol. 19, No. 7 


19:19478 
19:18807 


19:19630 
19:18128 
19:18129 
19:19631 
19:18130 
19:18276 
19:19785 
19:19238 
19:18245 


19:20472 
19:19568 
19:20579 
19:19508 
19:20580 
19:20426 
19:19517 
19:19512 
19:20473 
19:19501 

19:19569 
19:19632 
19:19570 
19:19509 
19:18133 
19:18134 
19:19157 
19:17944 
19:19006 
19:19181 

19:19055 
19:19285 
19:19502 
19:19310 
19:19080 
19:18808 
19:17951 
19:19311 
19:18135 


19:19633 
19:20427 
19:19312 
19:19239 
19:19313 
19:19912 
19:19571 
19:19492 
19:19572 
19:19945 
19:19493 
19:19240 
19:19946 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Number Category 


DE94009905 
DE94009377 


DE94009974 
DE94009975 
DE94011630 
DE94010000 
DE94007845 
DE94007097 
DE94005686 
DE94011629 
DE94007758 
DE94010357 
DE94010668 
DE94007759 
DE94006624 
DE94008278 
DE94010358 
DE94011628 
DE94011642 
DE94010834 
DE94010667 
DE9401 1646 
DE94009977 
DE94010669 
DE94010833 
DE94012118 


DE94010894 
DE94010794 
DE94010793 
DE94012237 
DE94010206 
DE94010891 

DE94010056 
DE94009920 
DE94010407 
DE94009912 
DE94004210 
DE94006722 
DE94006474 
DE94010068 
DE94007070 
DE94006658 
DE94006392 
DE94008218 
DE94006405 
DE94008288 
DE94010207 
DE94010101 

DE94010067 
DE94010409 
DE94010057 
DE94009103 
DE94010408 
DE94010059 
DE94011740 


DE94006720 
DE94011645 
DE94010055 
DE94008793 
DE94007075 
DE94008287 
DE94009380 
DE94009384 
DE94011758 
DE94009919 
DE94009916 
DE94009907 
DE94010897 


MF-700 
MF-407 


MF-902 
MF-902 
MF-702 
MF-902 
MF-814 
MF-900 
MF-908 
MF-702 
MF-903 
MF-704 
MF-705 
MF-702 
MF-702 
MF-721 
MF-700 
MF-402 
MF-712 
MF-333 
MF-705 
MF-712 
MF-523 
MF-706 
MF-700 
MF-704 


MF-712 
MF-3900 
MF-905 
MF-741 
MF-705 
MF-712 
MF-900 
MF-700 
MF-712 
MF-700 
MF-402 
MF-902 
MF-702 
MF-300 
MF-940 
MF-814 
MF-701 
MF-361 


MF-700 
MF-704 
MF-705 
MF-900 
MF-712 
MF-700 


MF-712 
MF-706 
MF-904; 
MF-940 
MF-902 
MF-712 
MF-706 
MF-610 
MF-706 
MF-703 
MF-702 
MF-903 
MF-402 
MF-700 
MF-900 
MF-700 
MF-700 





Report 
Number 


116948 
117000 
UCRL-LR- 
105821-94-1 
115294 
UCRL-MA- 
115696 
115896 
USTUR- 
0001-93 
0002-93 
VF-UB- 
93-13 
93-15 
93-16 
93-17 
93-18 
93-19 
93-20 
93-21 
93-22 
93-23 
93-24 
93-25 


1502 
VTT/LVIS2000— 


0436-Rev.1 
0474-12 
0619-Vol.1 
0619-Vol.4 
0680 
0696 
0728 
0733 
0734-Rev.1 
0749 
0757 
WHC-MR- 
0289-Rev.3 
0293-Rev.2 
0456 
WHC-SA- 
0896-S 
0907-S 
0912-S 
0913-S 
0917-S 
1332-S 
1347-S 
1348-S 
1979 
1982 


Abstract 
Number 


19:19241 
19:19314 


19:20474 
19:19513 


19:20581 
19:20582 


19:19902 
19:19903 


19:18331 
19:18324 
19:18898 
19:18305 
19:18330 
19:18322 
19:18869 
19:18325 
19:18326 
19:18306 
19:18327 
19:18328 


19:18931 
19:18932 


19:17903 
19:18935 
19:18823 


19:18936 


19:19479 
19:18572 
19:18594 
19:19480 


19:18933 
19:18583 


19:18136 
19:18137 
19:18246 
19:18247 
19:18248 
19:17967 
19:18138 
19:18139 
19:18140 
19:18141 
19:19904 
19:18249 


19:18142 
19:18250 
19:18143 


19:18625 
19:18554 
19:18555 
19:18556 
19:18557 
19:18809 
19:18558 
19:18559 
19:18251 
19:18144 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; iNIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94009914 
DE94011643 


DE94010835 
DE94010364 


DE94010066 
DE94011916 


DE94004393 
DE94004394 


DE94763364 
DE94763365 
DE94763366 
DE94763367 
DE94763368 
DE94763369 
DE94763370 
DE94763371 
DE94763372 
DE94763373 
DE94763374 
DE94763375 


DE94763294 
DE94763295 


DE94763311 
DE94763319 
DE94763302 


DE94763318 


DE94624720 
DE94624796 
DE94624668 
DE94624721 


DE94763324 
DE94010809 


DE94011395 
DE94011394 
DE94011390 
DE94009389 
DE94009390 
DE94005513 
DE94005504 
DE94005976 
DE94009753 
DE94011393 
DE94010889 
DE94010887 


DE94009388 
DE94010377 
DE94010355 


DE94007713 
DE94007703 
DE94007705 
DE94007704 
DE94007709 
DE94007710 
DE94007707 
DE94007708 
DE94003849 
DE94011388 


WHC-SA- 


Distribution 
Category 


MF-722 
MF-706 


PC-712 
PC-742 


MF-700 
MF-905 


MF-607 
MF-607 


MF-506 


MF-940 
MF-940 
MF-900 
MF-940 
MF-940 
MF-940 
MF-600 
MF-940 
MF-902 
MF-940 
MF-907 
MF-940 


MF-907 
MF-900 
MF-902 


MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-940 
MF-940; 
MF-902 
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WHC-SA- 


Report 
Number 


1983 


1989 
2007 
2033 
2086 
2094 
2100 
2102 


2112 
2118 


2123 
2124 
2129 
2130 


2131 
2133 
2143 
2152 
2159 


2182 
2264 


2269 


2288 
2300 
2333 
2336 
2341 
2345 
2372 


WHC-SD-EN-AP— 
157 
WHC-SD-EN-TIL- 
197 
214 
216 
218 
WHC-SD-EN-TP— 
031 
WHC-SD-NR-PHA-— 
002 
WHC-SD-W100-TP— 
002 
WHC-SD-WM-SARR- 
001 
WHC-SP- 
0331-Rev.1 
1033 


WINCO- 
1201 

WSRC-IM- 
93-017-16 
93-17-5 
93-17-14 

WSRC-MS- 
93-198 
93-277-Rev.1 
93-282 


93-421 
93-456 
93-474-Rev.1 


774 ERA Vol. 19, No. 7 


Abstract 
Number 


19:18145 


19:19666 
19:19242 
19:18146 
19:20583 
19:18147 
19:18148 
19:18149 


19:18150 
19:18151 


19:18152 
19:18153 
19:18154 
19:18252 


19:18155 
19:18880 
19:18156 
19:18157 
19:18158 


19:18832 
19:18253 


19:19573 


19:18254 
19:18159 
19:18494 
19:17963 
19:19243 
19:18255 
19:18256 


19:18160 
19:18161 

19:18257 
19:19634 
19:19635 
19:19636 
19:18258 
19:18162 
19:18163 
19:18164 
19:18165 
19:18259 
19:18856 
19:18854 
19:18855 
19:18166 
19:18260 
19:20475 
19:19637 


19:18191 
19:18261 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94011389 


DE94009613 
DE94009763 
DE94002411 
DE94011449 
DE94011444 
DE94009386 
DE94010348 


DE94010374 
DE94009663 


DE94009437 
DE94010343 
DE94010347 
DE94010349 


DE94005967 
DE94009288 
DE94011445 
DE94010342 
DE94009765 


DE94011333 
DE94009662 


DE94010346 


DE94009433 
DE94011448 
DE94010375 
DE94010376 
DE94009439 
DE9401 1396 
DE94010350 


DE94010356 
DE94006329 
DE94010371 

DE94006993 
DES4009664 
DE94010378 
DE94009627 
DE94009385 
DE94011592 
DE94011457 
DE94007986 
DES94009471 

DE94010009 
DE94010007 
DE94010008 
DE94001818 
DE94007182 
DE94009054 
DE94007196 


DE94007284 
DE94006648 


Distribution 
Category 


MF-940; 
MF-902 
MF-902 
MF-714 
MF-940 
MF-605 
MF-940 
MF-940 
MF-907; 
MF-940; 
MF-902 
MF-900 
MF-906; 
MF-940 
MF-940 
MF-940 
MF-940 
MF-902; 
MF-940 
MF-940 
MF-900 
MF-940 
MF-940 
MF-940; 
MF-902 
MF-900 
MF-902; 
MF-940 
MF-902; 
MF-940 
MF-900 
MF-940 
MF-610 
MF-906 
MF-940 
MF-S00 
MF-902; 
MF-940 


MF-902 


MF-902 
MF-902 
MF-902 
MF-902 


MF-902 
MF-900 
MF-902 
MF-902 


MF-700 
MF-902; 
MF-940 


MF-902 


MF-702 
MF-702 
MF-702 


MF-721 
MF-707 
MF-700; 
MF-706 
MF-721 
MF-702 
MF-707; 
MF-721 





Report 
Number 


93-485 
93-502 


93-551-Rev.1 


93-562 
93-563 
93-615 
94-0131 
94-0199 
94-064 
94-082 
WSRC-OS— 
93-16 
WSRC-RD- 
92-07-Rev.2 
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WHC-SA-1348-S 
WHC-SA-0917-S 
WHC-SA-1332-S 
WHC-SA-0896-S 
SAND-94-0458C 
HW-12730 
HW-27283 
HW-30613 
UCRL-ID-115373 
UCRL-ID-115788 
DOE/NV/10872-T94 
HW-68337-App.-Del. 
HW-80888 
HW-76327-RD 
DUN-4927 
UCRL-ID-114739 
DUN-5300-RD 
DUN-5302-RD 
SAND-94-0382C 
SAND-94-0448C 
SAND-94-0367C 
HAN-91479 
HAN-96780 
HW-23151-Del. 
HW-69985 
HW-83906-A-RD 
HW-83906-B-RD 
DOE/FTR-94007908 
DOE/FTR-94007909 
ORNL/FTR-4913 
DOE/FTR-94007912 
DUN-5303-RD 
DOE/PC/88818-T4 
WSRC-MS-93-562 
WHC-SP-1033 
PNL-SA-22883 
PNL-SA-22948 
LA-UR-94-419 


DOE/ER/13027—1-Vol.2 
DOE/EH-231 -01 8/1093 
DOE/EH-231-010/1291 


DE94006473 
DE94006474 


RFP—4807 
UCRL-JC—1 15654 


DE94007475 
DE94007476 


PNL-SA-23094 
PNL-SA-22899 


DE94008198 
DE94008203 


DE94006475 
DE94006482 
DE94006501 
DE94006502 
DE94006517 
DE94006518 
DE94006519 
DE94006526 
DE94006570 
DE94006583 


778 


EGG—1 1265-2030 
EGG—1 1265-2031 
ORNL/TM-12650 
ORNLUTM-—12475 
DOE/FTR-94006517 
DOE/FTR-94006518 
ORNL/FTR-4895 
PNL-SA-23624 
BNL-60041 
SAND-93-2240C 
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DE94007477 
DE94007478 
DE94007480 
DE94007491 
DE94007522 
DE94007526 
DE94007533 
DE94007537 
DE94007554 
DE94007624 


PNL-SA-23046 
PNL-SA-23105 
PNL-SA-22773 
PNL-SA-23708 
BNL-NUREG-—60007 
LA-UR-94-400 
LA-UR-94-491 
ORNL/FTR-4910 
LA-UR-94-705 
ANL/RA/CP-79959 


DE94008218 
DE94008230 
DE94008232 
DE94008237 
DE94008240 
DE94008241 
DE94008274 
DE94008277 
DE94008278 
DE94008287 


UCRL-JC—1 15803 
DOE/OR/21851-T1 
SAND-91-8010/1 
ORNL/FTR-4878 
DOE/FTR-94008240 
DOE/FTR-94008241 
WSRC-TR-93-673 
WSRC-MS-—94-064 
UCRL-ID—116188 
UCRL-JC—1 16348 





Order No. 


DE94008288 
DE94008429 
DE94008438 
DE94008460 
DE94008463 
DE94008507 
DE94008510 
DE94008511 
DE94008512 
DE94008516 
DE94008521 
DE94008522 
DE94008523 
DE94008524 
DE94008529 
DE94008530 
DE94008536 
DE94008558 
DE94008633 
DE94008639 
DE94008733 
DE94008744 
DE94008749 
DE94008769 
DE94008793 
DES4008878 
DE94008902 
DE94008933 
DE94008937 
DE94008940 
DE94008964 
DE94008998 
DE94008999 
DE94009000 
DE94009006 
DES4009009 
DE94009054 
DE94009068 
DE94009073 
DES94009103 
DE94009107 
DE94009108 
DE940091 11 
DE94009140 
DE94009156 
DE94009158 
DE94009166 
DE94009169 
DE94009177 
DE94009182 
DE94009185 
DE94009254 
DE94009274 
DE94009276 
DE94009288 
DE94009303 
DE94009310 
DE94009314 
DE94009322 
DE94009327 
DE94009340 
DE94009346 
DE94009377 
DE94009380 
DE94009384 
DE94009385 
DE94009386 
DE94009388 
DE94009389 
DE94009390 
DE94009394 
DE94009397 


Report No. 


UCRL-JC—1 15807 
SAND—94-0695C 
DOE/ER/40271-T4 
ANL/TD/CP-—82235 
ANL/EWM/VU-82273 
SAND-94-0742C 
ORNL/FTR-4912 
ORNL/FTR-4917 
EGG-WTD—-10935 
EGG-WTD-10719 
EGG-WM-—10823-Rev.1 
EGG-WMO-10279-Vol.1 
EGG-WMO-10279-Vol.2 
EGG-WM-—10974 
DOE/ER/40757-015 
DOE/ER/40757-29 
DOE/ER/40420-T5 
FEMP/SUB-070 
DOE/MC/291 13-3689 
WSRC-MS-—94-0131 
PNL-SA-23181 
SAND-—94-0732C 
ORNL/FTR-4921 
HW-75452 
UCRL-JC—1 16305 
DOE/ER/25119-2 
DOE/ER/40438-1 
SAND—94-0377C 
SAND-—94-0783C 
SAND-—94-0776C 
PNL-9063 
BNL-60131 
BNL-NUREG-—60148 
BNL-—49863 
PNL-—8846 

PNL-9394 
WSRC-MS-93-282 
LA-SUB-94-54 
BNL-NUREG-—60203 
UCRL-JC—1 16038 
BNL-60072 
BNL-NUREG-49578 
WSRC-TR-94-0091 
DOE/FTR-94009140 
SR/H-694 
ORNL/FTR-4928 
CONF-940602-5 
CONF-940625-3 
CONF-930621 8-1 
DOE/ER/40200-319 
HW—12795-Del. 
SAND-93-3919 
WSRC-TR-94-0155 
WSRC-MS-—94-0199 
WHC-SA-2133 
LA-UR-—94-802 
LA-UR-94-846 
LA-UR-94-887 
LA-UR-—94-1118 
LA-UR-34-1087 
LA-UR-—94-988 
DOE/ID/1 2692-6 
UCRL-CR-11651 1-94-1 
UCRL-JC—1 16485 
UCRL-JC—1 16505 
WHC-SD-W100-TP—002 
WHC-SA-2100 
WHC-MR-0289-Rev.3 
WHC-EP-—0619-Vol.1 
WHC-EP—0619-Vol.4 
ORNL/FTR-4926 
DOE/FTR-94009397 


Order No. 


DE94009433 
DE94009437 
DE94009439 
DE94009445 
DE94009460 
DE94009471 
DE94009477 
DE94009492 
DE94009493 
DE94009524 
DE94009526 
DE94009547 
DE94009560 
DE94009561 
DE94009563 
DE94009565 
DE94009566 
DE94009607 
DE94009613 
DE94009627 
DE94009628 
DE94009632 


DE94009651 

DE94009662 
DE94009663 
DE94009664 
DE94009668 
DE94009670 
DE94009680 
DE94009684 
DE94009689 
DE94009690 
DE94009691 

DE94009692 
DE94009693 
DE94009694 
DE94009727 
DE94009728 
DE94009734 
DE94009736 
DE94009737 
DE94009738 
DE94009739 
DE94009742 
DE94009743 
DE94009744 
DE94009745 
DE94009746 
DE94009753 
DE94009763 
DE94009765 
DE94009769 
DE94009777 
DE94009794 
DE94009801 

DE94009806 
DE94009820 
DE94009823 
DE94009848 
DE94009857 
DE94009871 

DE94009875 
DE94009877 
DE94009880 
DE94009881 

DE94009905 
DE94009907 
DE94009912 
DE94009914 
DE94009916 
DE94009919 


Report No. 


WHC-SA-2288 
WHC-SA-2123 
WHC-SA-2341 
ORNL/ER-173 
PNL-—9367 
WINCO-1201 
DOE/ER/40717—10 
HW-32609 
HW-48741 
ORNL/FTR-4925 
ORNL/FTR-4930 
DOE/MC/23174-94/C0332 
DPN-130 
DPN-131 
DPN-133 
ORNL/FTR-4924 
ORNL/FTR-4931 
RFP-4829 
WHC-SA-—1989 
WHC-SD-NR-PHA-002 
DOE/FTR-94009628 
DOE/EM-0104(1993)- 
Spanish-Ver. 
DOE/ER/13515-9 
WHC-SA-2264 
WHC-SA-2118 
WHC-SD-EN-T-218 
ANL/CMT/CP-80979 
ANL/ET/CP-80384 
ANL/MSD/CP-82168 
ANL/CHM/CP--81 874 
ANL/EQO/CP-82406 
ANL/OTD-APS/CP-81621 
ANL/OTD-APS/CP-81622 
ANL/CHM/CP-81873 
ANL/CHM/CP-81878 
ANL/CHM/CP--81875 
CONF-930931 0- 
ANL/EA/CP-82328 
ANL/OTD-ER/CP-82305 
ANL/IPD/CP-82431 
ORNL/FTR-4929 
ORNL/FTR-4938 
DOE/FTR-94009739 
HW-22601 
HDC-—963 
HW-66015 
HW-66147 
HW-38573 
WHC-EP-0733 
WHC-SA-2007 
WHC-SA-2159 
DOE/ER/13876-T1 
HW-3-3366 
DOE/FTR-94009794 
ANL/RA/CP-82382 
ANL/ET/CP-82379 
ANL/ER/PP-—74856 
ANL/MSD/CP-82380 
DOE/ER/40616-T1 
ORNL/FTR-4935 
ORNL/M-275 1/1 
ES/ER/TM-85 
PNL-9437 
RFP-4795 
PNL-SA-22457 
UCRL-CR-—116329 
UCRL-JC—1 16932 
UCRL-JC—1 15251 
UCRL-JC—1 16948 
UCRL-JC—1 16931 
UCRL-JC—1 16866 


Order No. 


DE94009920 
DE94009938 
DE94009949 
DE94009950 
DE94009951 
DE94009953 
DE94009954 
DE94009967 
DE94009974 
DE94009975 
DE94009977 
DE94009983 
DE94009989 
DE94009994 
DES4009995 
DE94009996 
DE94009997 
DE94010000 
DE94010001 
DE94010002 
DE94010007 
DE94010008 
DE94010009 
DE94010010 
DE94010017 
DE94010019 
DE94010031 
DE94010032 
DE94010037 
DE94010044 
DE94010046 
DE94010049 
DE94010051 
DE94010052 
DE94010055 
DE94010056 
DE94010057 
DE94010059 
DE94010063 
DE94010066 
DE94010067 
DE94010068 
DE94010070 
DE94010072 
DE94010075 
DE94010076 
DE94010077 
DE94010078 
DE94010079 
DE94010080 
DE94010081 
DE94010086 
DE94010087 
DE94010089 
DE94010090 
DE94010101 
DE94010103 
DE94010104 
DE94010108 
DE94010110 
DE94010111 
DE94010114 
DE94010115 
DE94010117 
DE94010121 
DE94010123 
DE94010128 
DE94010129 
DE94010137 
DE94010142 
DE94010146 
DE94010151 


DE94010151 


Report No. 


UCRL-JC—1 14882 
LA-SUB-93-309 
ANL/DEP/PROC-82423 
DPW-55-108 
DPW-55-104 
DPW-54-688 
DPW-54-19-4 
CONF-9405111- 
UCRL-ID-111623 
UCRL-ID-111728 
UCRL-ID-117010 
RFP-4835 
WSRC-TR-94-016 
DOE/SF/18852-T38 
DOE/CE/23810-20A 
DOE/CE/23810-20B 
DOE/CE/23810-25 
UCRL-ID-113852 
DOE/CE/23810-40A 
DOE/CE/23810-40B 
WSRC-IM-93-17-5 
WSRC-IM-93-17-14 
WSRC-IM-93-017-16 
DOE/ER/61029-16 
DOE/ER/40150-262 
DOE/ER/40150-264 
Y/DV-1272 

Y/NA-1784 

Y/DD-626 

Y/EN-5214 
Y/DD-613/R1 

Y-2464-7 
LA-12739-PR 
Y-2464-3 

UCRL-JC—1 16292-Rev.1 
UCRL-JC—1 14854 
UCRL-JC—1 15980 
UCRL-JC—1 16078 
UCRL-CR-115946 
UCRL-MA-1 15696 
UCRL-JC-115914 
UCRL-JC—1 15690 
SAND-93-2617C 
CONF-9210428- 
SAND-93-3862C 
SAND-93-2732C 
SAND-94-0748C 
SAND-94-0709C 
SAND-94-0949C 
SAND-93-2289C 
SAND-93-2048C 
SAND-93-2546C 
SAND-93-2547C 
SAND-94-0575C 
SAND-94-0934C 
UCRL-JC—1 15897 
DOE/EIA-0380(94/04) 
ANL/MCS-TM-185 
DOE/MC/24132-94/C0335 
DOE/MC/27364~94/C0337 
DOE/MC/28133-94/C0336 
DOE/ER/13768—4 
DOE/HWP-139 
DOE/EH-231-012b/0593 
CONF-940407-18 
CONF-940178-1 
CONF-940613~7 
CONF-940445—4 
PATENTS-US-A7868149 
PATENTS-US—A7874890 
DOE/EH-231-020/0394 
DOE/AN/ACNT-93A 


a i css cpanel 


ERA Vol. 19, No. 7 779 





DE94010152 


Order No. 


DE94010152 
DE94010154 
DE94010155 
DE94010156 
DE94010165 
DE94010166 
DES4010167 
DE94010170 
DE94010171 

DE94010192 
DE94010194 
DE94010196 
DE94010201 

DE94010202 
DE94010206 
DE94010207 
DE94010212 
DE94010213 
DE94010215 
DE94010217 
DE94010219 
DE94010223 

DE94010224 

DE94010246 
DE94010248 
DE94010249 
DE94010250 

DE94010253 
DE94010254 

DE94010255 

DE94010256 
DE94010257 

DE94010258 
DE94010259 
DE94010262 
DE94010263 

DE94010264 

DE94010265 
DE94010266 
DE94010267 
DE94010268 
DE94010271 

DE94010272 
DE94010273 
DE94010274 

DE94010277 
DE94010278 
DE94010279 
DE94010280 
DE94010281 

DE94010283 
DE94010284 
DE94010285 
DE94010287 
DE94010291 

DE94010292 
DE94010293 
DE94010294 
DE94010295 
DE94010296 
DE94010297 
DE94010298 
DE94010299 
DE94010301 
DE94010302 
DE94010303 
DE94010304 
DE94010305 
DE94010306 
DE94010307 
DE94010308 
DE94010309 


780 


Report No. 


DOE/AN/ACNT-93B 
ORNL/TM-12718 
SRT-CMA-940005 
PATENTS-US—A7868143 
PATENTS-US—A7860964 
PATENTS-US—A7860617 
PATENTS-US—A7860391 
PATENTS-US—A7858457 
PATENTS-US—A7856427 
DOE/CE/34025-T12 
DOE/ER/40370-6 
DOE/ER/60699--3 
SRO-NERP-22 
GTFR-112 
UCRL-JC—1 14300 
UCRL-JC—1 15857 
KCP-613-5271 
KCP-613-5291 
LA-12766-MS 
DOE/ER/61384—2 
DOE/ER/14261-2 
DOE/CE/15489-T10 
DOE/ER/14258-T1 
DOE/ER/45157-T1 
DOE/ER/12086-7 
DOE/SF/19524—2 
DOE/ER/61427—1 
DOE/PC/89868-T1 
DOE/PC/91154—-T7 
DOE/PC/90364-T8 
DOE/PC/91309-T11 
DOE/PC/92530-T6 
DOE/PC/92206-T3 
DOE/PC/92206-T4 
DOE/PC/88654—-T7 
DOE/PC/90046-T9 
DOE/PC/91050-T6 
DOE/PC/91346-5 
DOE/PC/91302-9 
DOE/PC/91042-7 
DOE/PC/91042-8 
DOE/PC/92147-5 
CONF-940632—11 
DOE/PC/91288-T1 1 
DOE/PC/90361-T13 
DOE/PC/91344-T7 
DOE/PC/91161—T7-Rev.1 
DOE/PC/90293-T12 
DOE/PC/90287-T13 
DOE/PC/91291-T10 
DOE/PC/92196-T3 
DOE/PC/92196-T4 
DOE/PC/91055—T6 
DOE/PC/92525-T5 
DOE/PC/93051-T1 
DOE/PC/93205-T1 
DOE/PC/93225—1 
DOE/PC/92578-T1 
DOE/PC/92578-T2 
DOE/PC/91290-T9 
DOE/PC/92121-T5 
DOE/PC/91304—T8 
DOE/PC/92119-T3 
DOE/PC/91343-T3 
DOE/PC/91343-T4 
DOE/PC/92118-T5 
RFP-ADD—0029 
DOE/ER/13191-14 
SAND-—93-0688 
ORNL/TM-—12680 
DOE/AN/ACNT-94A 
SLAC-PUB-6458 
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Order No. 


DE94010310 
DE94010315 
DE94010320 
DE94010321 

DE94010322 
DE94010323 
DE94010324 
DE94010325 
DE94010328 
DE94010329 
DE94010330 
DE94010331 

DE94010332 
DE94010333 
DE94010334 
DE94010335 
DE94010337 
DE94010338 
DE94010339 
DE94010342 
DE94010343 
DE94010346 
DE94010347 
DE94010348 
DE94010349 
DE94010350 
DE94010351 

DE94010352 
DE94010353 

DE94010354 
DE94010355 
DE94010356 
DE94010357 
DE94010358 
DE94010359 
DE94010360 
DE94010361 

DE94010362 
DE94010363 
DE94010364 
DE94010365 
DE94010366 
DE94010367 
DE94010370 
DE94010371 

DE94010372 
DE94010374 
DE94010375 
DE94010376 
DE94010377 
DE94010378 
DE94010379 
DE94010381 

DE94010383 
DE94010385 
DE94010391 

DE94010392 
DE94010393 
DE94010399 
DE94010400 
DE94010401 

DE94010404 
DE94010407 
DE94010408 
DE94010409 
DE94010410 
DE94010412 
DE94010413 
DE94010414 
DE94010415 
DE94010419 
DE94010420 


Report No. 


BNL-52407 
DPW-55-154 
SLAC-PUB-6448 
SAND-93-3836 
DOE/EH-0256T-Rev.1 
DOE/DP-0122T 
SAND-93-7045 
SAND-93-7073 
DOE/EIA-0226(94/04) 
DOE/EIA-0035(94/04) 
DOE/EIA-0569(94/1Q) 
FNAL-TM—1879 
FNAL-TM—1880 
FNAL/C—94/044-E 
DOE/RL—93-17 
DOE/RL-94-04 
DOE/RL—-94-32 
DOE/RL-94-15 
DOE/RL-93-06 
WHC-SA-2152 
WHC-SA-2124 
WHC-SA-2269 
WHC-SA-2129 
WHC-SA-2102 
WHC-SA-2130 
WHC-SA-2372 
DOE/EH-94010351 
DOE/EH-94010352 
ANL/OTW/CR-6 
DOE/EA-0908 
WHC-MR-0456 
WHC-SD-EN-AP-—157 
UCRL-ID—115726 
UCRL-ID-116219 
PPPL-2987 
PPPL-2986 
PPPL-2984 
PPPL-2980 
DOE/EH-231 -043/0394 
UCRL-LR-115294 
ANL-93/34 
DOE/FE-—0294P 
UCRL-52000-94-3 
DOE/EA-0915 
WHC-SD-EN-TI-214 
DOE/EH-0374 
WHC-SA-21 12 
WHC-SA-2333 
WHC-SA-2336 
WHC-MR-0293-Rev.2 
WHC-SD-EN-TP-03i 
SAND-94-0247C 
SAND-93-2070C 
DOE/MC/28055—94/C0334 
SAND-94-0154C 
SAND-93-2645C 
SAND-93-2510C 
SAND-94-0577C 
ORNL/CON-329 
DOE/EA-—0898 
DOE/EA-—0837 
UCRL-CR-116204 
UCRL-JC—1 14963 
UCRL-JC—1 16056 
UCRL-JC—1 15945 
CONF-9308207—Amend. 
DOE/EIS—0150D-Vol.1 
DOE/EIS—0150D-Vol.2 
DOE/EIS—0150D-Vol.3 
DOE/EIS—0150D-Vol.4 
DOE/ER/40664—-T1 
DOE/ER/45365-6 


Order No. 


DE94010421 
DE94010422 
DE94010423 
DE94010426 
DE94010427 
DE94010428 
DE94010429 
DE94010430 
DE94010431 

DE94010432 
DE94010433 
DE94010434 
DE94010436 
DE94010437 
DE94010438 
DE94010439 
DE94010441 

DE94010442 
DE94010443 
DE94010444 
DE94010445 
DE94010446 
DE94010447 
DE94010448 
DE94010449 
DE94010450 
DE94010451 

DE94010452 
DE94010454 
DE94010461 

DE94010462 
DE94010464 
DE94010467 
DE94010468 
DE94010470 
DE94010471 

DE94010472 
DE94010476 
DE94010478 
DE94010480 
DE94010483 
DE94010484 
DE94010491 

DE94010502 
DE94010511 

DE94010514 
DE94010516 
DE94010517 
DE94010518 
DE94010519 
DE94010531 

DE94010546 
DE94010548 
DE94010549 
DE94010551 

DE94010552 
DE94010553 
DE94010554 
DE94010555 
DE94010557 
DE94010558 
DE94010560 
DE94010566 
DE94010576 
DE94010587 
DE94010590 
DE94010593 
DE94010595 
DE94010598 
DE94010599 
DE94010604 
DE94010606 


Report No. 


DOE/ER/13808-6 
DOE/ER/14004-5 
CONF-9308226-1 
DOE/CE/23810-38B 
DOE/RW/00134-T9 
DOE/EIA~-0540(92) 
ANL/CMT/CP--82686 
ANL/MSD/PP-75768 
ANL-HEP-TR-94-21 
ANL/MSD/CP--81 222 
ANL/ET/CP--81 294 
ANL-HEP-TR-93-89 
ANL/ITD/RP-82647 
ANL/ER/CP-80985 
ANL-HEP-PR-92-102 
ANUER/CP-81143 
ANL/MSD/PP-73644 
ANL/MSD/CP-82631 
ANL/MSD/PP-76773 
ANL/ER/CP-81045 
ANL/PHY/CP-82605 
ANL/PHY/CP-82606 
ANL/MSD/PP-72937 
ANL/MSD/PP-73020 
ANL/MSD/PP-73888 
ANL/MSD/PP-74577 
ANL/MCT/PP-78088 
ANL/MSD/CP-82465 
ANL/PHY/CP--82591 
ANL-HEP-TR-94-16 
ANL/ET/CP--81 839 
ANL/CMT/PP-77577 
ANL/CMT/PP-73161 
ANL/ER/PP-77507 
DOE/EA-887-1 
DOE/EA-887-2 
DOE/EA-887-3 
HW-69499 
HW-65563 
HW-78375-RD 
HW-78960 
HW-82744-SUPP.1 
HW-65789 
HW-68550 
HW-76996-B 
HW-71062 
DOE/ER/45368-T1 
ORNL/CON-384 
DOE/EIA-0130(94/04) 
LA-12769-MS 
HW-79465 
HW-80908 
HW-81015 
HW-76421 
HW-82744 
HW-72541-C 
HW-72541-A 
HW-72507-RD 
HW-73615-SUP.3 
HW-80676 
HW-80729 
HW-75607-A 
HW-65053 
DOE/CH/10435-T15 
HW-56644 
HW-56589 
HW-79209 
HW-81747-RD-Rev.1 
HW-57007-RD 
DOE/EE-0016 
HW-56817-RD 
HW-57109 





Order No. 


DE94010611 
DE94010616 
DE94010622 
DE94010624 
DE94010628 
DE94010631 
DE94010641 
DE94010642 
DE94010645 
DE94010647 
DE94010650 
DE94010658 
DE94010662 
DE94010663 
DE94010664 
DE94010667 
DE94010668 
DE94010669 
DE94010670 
DE94010671 

DE94010672 
DE94010673 
DE94010674 
DE9401 0682 
DE94010687 
DE94010690 
DE94010691 

DE94010693 
DE94010694 
DE94010695 
DE94010697 
DE94010698 
DE94010699 
DE94010700 
DE94010701 

DE94010702 
DE94010703 
DE94010704 
DE94010707 
DE94010708 
DE94010709 
DE94010712 
DE94010714 
DE94010715 
DE94010716 
DE94010717 
DE94010722 
DE94010723 
DE94010724 
DE94010725 
DE94010726 
DE94010727 
DE94010728 
DE94010729 
DE94010733 
DE94010734 
DE94010735 
DE94010737 
DE94010738 
DE94010740 
DE94010741 

DE94010742 
DE94010743 
DE94010744 
DE94010745 
DE94010746 
DE94010747 
DE94010748 
DE94010751 
DE94010752 
DE94010753 
DE94010755 


Report No. 


HW-—78366 
HW-57387 
HW-71134 
HW-56704-C 
HW—80677 
HW-65717 
HW—76259 
HW-76361 
HW-—83236 
HW-80817 
HW-75414 
DOE/EE-0012 
SLAC-PUB-6342 
SLAC-PUB-6450 
DOE/AL/65030-9328 
UCRL-ID—116958 
UCRL-ID—115730 
UCRL-ID—117135 
PNL-—9439 
PNL—9380 
SAND-93-2554-Vol.2 
SAND-93-2554-Vol.1 
SAND—93-3884 
LA-12704 
DOE/PC/89883-—89 
DOE/OR/22030-T2 
DOE/PC/91030-T8 
DOE/ER/40353—20 
DOE/ER/40162-T7 
DOE/PC/91281-T9 
DOE/PC/92208-T5 
DOE/PC/92149-T5 
DOE/PC/91058-T9 
DOE/PC/92521—-T126 
DOE/PC/91052-9 
EGG-MS—10992 
EGG-WTD-10993 
EGG-EP-9371 
PNL-SA-23750 
EGG-FSP-—11109 
DOE/LLW—198 
EGG-NRP-11015 
DOE/PC/93224-T1 
DOE/PC/93212-T1 
DOE/PC/93219-T1 
DOE/PC/91029-T1 
DOE/PC/93210—1 
DOE/EW/50625-T 15 
DOE/PC/89779-T8 
DOE/PC/93209-T2 
DOE/PC/92190-T3 
DOE/PC/90045-T9 
DOE/PC/91039-T8 
DOE/PC/901 80-T10 
DOE/PC/92527-T5 
DOE/PC/91057-T7 
DOE/PC/91292-T9 
DOE/PC/89869-T13 
DOE/PC/90055-T12 
DOE/ER/14234—2 
DOE/PC/92533-5 
DOE/PC/91284—9 
DOE/PC/91305-9 
DOE/ER/61604—1 
ANL/CMB/SUMM-82561 
SAND-—94-1045C 
SAND-—94-0698C 
SAND-93-2778C 
SLAC-PUB-6470 
PNL-9341 
PNL-—9403 
SAND—93-2198C 


Order No. 


DE94010761 
DE94010762 
DE94010763 
DE94010764 
DE94010765 
DE94010769 
DE94010770 
DE94010771 

DE94010772 
DE94010773 
DE94010774 
DE94010775 
DE94010776 
DE94010777 
DE94010778 
DE94010780 
DE94010781 

DE94010782 
DE94010783 
DE94010786 
DE94010787 
DE94010790 
DE94010793 
DE94010794 
DE94010795 
DE94010796 
DE94010797 
DE94010798 
DE94010802 
DE94010809 
DE94010812 
DE94010813 
DE94010818 
DE94010821 

DE94010823 
DE94010824 
DE94010825 
DE94010826 
DE94010827 
DE94010828 
DE94010829 
DE94010830 
DE94010832 
DE94010833 
DE94010834 
DE94010835 
DE94010838 
DE94010839 
DE94010840 
DE94010841 

DE94010842 
DE94010843 
DE94010844 
DE94010845 
DE94010846 
DE94010847 
DE94010849 
DE94010856 
DE94010875 
DE94010880 
DE94010881 

DE94010884 
DE94010885 
DE94010887 
DE94010888 
DE94010889 
DE94010891 

DE94010894 
DE94010896 
DE94010897 
DE94010903 
DE94010908 


Report No. 


WSRC-TR-94-005 
WSRC-TR-94-006 
WSRC-TR-94-007 
EGG-WM-—1 1205 
EGG-WM-11179 
EGG-EP—10557 
EGG-WM-—10701 
DOE/ID—10389 
EGG-APO-10944 
EGG-CMRE—11006 
EGG-RTAP—10925 
EGG-FSP—10960 
EGG-WTD—10988 
EGG-WTD—10931 
EGG-LLW-11140 
DOE/ER/75103—-T1 
DOE/ER/61423—2 
DOE/ER/61417—2 
HW-68855 
DOE/ER/14268—2 
DOE/AL/65779~—1 
DOE/ER/13429-8 
UCRL-JC—1 13899 
UCRL-JC—1 13583-Rev.1 
EGG-WM-1 1066 
EGG-ENV—10975 
EGG-NRP-10991 
SAND—94-1078C 
SAND-93-1833C 
WAPD-T-3030 
ORNL/ER-199 
ORNL-6797 
WSRC-TR-94-022 
WSRC-TR-92-372 
WSRC-TR-94-0126 
DOE/ER/13678-72 
DOE/ER/13678-73 
DOE/ER/13678-74 
DOE/ER/13678-75 
DOE/ER/13678-76 
WSRC-TR-93-169-Rev.2 
WSRC-OS-—93-16 
DOE/ER/53267-—129 
UCRL-ID—117149 
UCRL-ID—116834 
UCRL-LR-105821-94-1 
SSCL-597-Rev.1 
SSCL-659 
SSCL-660 
SSCL-662 
SSCL-663 
SSCL-664 
SSCL-666 
SSCL-SR-—1233 
PNL-9050 
PNL-—9215 
HW-—75962 
HW-—84080-RD 
HW-60164 
HW-57556 
ORNL/Sub—90-SF521/02 
DOE/EIA-0520(94/04) 
KCP-613-5292 
WHC-EP-0757 
DOE/ER/30169-T1 
WHC-EP-0749 
UCRL-JC—1 14456 
UCRL-JC—107799 
UCRL-CR-115295 
UCRL-JC—1 16941 
HW-57353 
HW-56350-RD 


Order No. 


DE94010912 
DE94010913 
DE94010914 
DE94010917 
DE94010918 
DE94010922 
DE94010923 
DE94010929 
DE94010930 
DE94010933 
DE94010934 
DE94010941 
DE94010949 
DE94010955 
DE94010962 
DE94010964 
DE94010969 
DE94010970 
DE94010971 
DE94010977 
DE94010978 
DE94010983 
DE94010986 
DE94010988 
DE94010995 
DE94010996 
DE94010997 
DE94010998 
DE9401 1000 
DE94011001 
DE94011002 
DE9401 1003 
DE94011009 
DE94011011 
DE94011012 
DE94011013 
DE94011014 
DE94011015 
DE94011016 
DE94011017 
DE94011018 
DE94011021 
DE94011022 
DE9401 1024 
DE9401 1025 
DE9401 1030 
DE94011032 
DE9401 1033 
DE94011034 
DE94011035 
DE9401 1036 
DE94011037 
DE9401 1038 
DE94011039 
DE9401 1040 
DE94011041 


DE94011042 
DE94011043 
DE94011044 
DE94011045 
DE9401 1046 
DE94011047 
DE94011048 
DE94011049 


DE94011051 
DE9401 1053 
DE94011054 
DE94011055 
DE9401 1056 
DE94011069 


DE94011069 


Report No. 


HW-—76847 
HW-—81170-RD 
HW-83834 
HW-—76368 
HW-75456 
HW-—70520 
HW-—70630 
ANL-94/4 
ORNL/TM—12715 
HW-56269 
HW-69422 
HW-56525-F 
HW-65753 
HW-68448-A 
HW-—64859-RD 
HW-74122 
HW-65715 
HW-65649 
HW-65605 
HW-—82977-RD-3-Rev. 
HW-82977-RD-2 
HW-69321 
HW-56569 
HW-63122-A 
ANL/FPP/TM-265 
EGG-2723 
ANL/EAD/TM—12 
ANL/ESD/TM-62 
SAND-—92-0119 
SAND-94-0033 
SAND-94-0202 
SAND—94-0214 
LBL-35335 
LBL-35432 
LBL-35431 
LBL-35454 
LBL-35374 
LBL-35376 
LBL-35381 
LBL-35387 
DOE/CE/23810-38E 
LA-—12763-SR 
DOE/EIA~-0202(94/2Q) 
DOE/ID—10253-FY94 
SAND-94-0493C 
SAND-—94-1213C 
DOE/AL/62350-—36-Rev.1 
DOE/AL/62350-57D-Rev.1 
DOE/AL/62350—1 11D 
DOE/AL/62350—1 15 
DOE/EA—0339-Rev.1 
DOE/AL/62350—1 22 
DOE/AL/62350-—48F-Rev.1 
DOE/AL/62350—1 18 
DOE/AL/62350—1 17 
DOE/AL/62350—40F- 
Attach.3-4 
DOE/EIS—0198-Rev.3 
DOE/AL/62350—1 10 
DOE/EIS—0198-Rev.2 
DOE/AL/62350—72D 
DOE/AL/62350-95D 
DOE/AL/62350-77 
DOE/AL/62350-—40F-Attach.2 
DOE/AL/62350—40F- 
Attach.3-App.A 
ORNL/TM—12398 
MSHA/IR-—1206 
MSHAVIR-1214 
MSHA/IR-1215 
MSHAVIR—1216 
HW-58606 
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DE94011074 


Order No. 


DE94011074 
DE94011079 
DE94011082 
DE94011084 
DE9401 1086 
DE94011093 
DE94011094 
DE94011100 
DE94011105 
DE94011109 
DE94011114 
DE94011115 
DE94011116 
DE94011117 
DE94011118 
DE94011119 
DE94011120 
DE94011121 
DE94011122 
DE94011124 
DE94011125 
DE94011126 
DE94011127 
DE94011129 
DE94011130 
DE94011132 
DE94011133 
DE94011134 
DE94011135 
DE94011136 
DE94011137 
DE94011141 
DE94011142 
DE94011145 
DE94011146 
DE94011147 
DE94011148 
DE94011149 
DE94011150 
DE94011151 
DE94011152 
DE94011153 
DE94011154 
DE94011155 
DE94011156 
DE94011157 
DE94011158 
DE94011159 
DE94011160 
DE94011164 
DE94011167 
DE94011170 
DE94011176 
DE94011182 
DE94011183 
DE94011184 
DE94011185 
DE94011191 
DE94011192 
DE94011193 
DE94011194 
DE94011198 
DE94011200 
DE94011201 
DE94011203 
DE9401 1204 
DE94011205 
DE9401 1207 
DE94011208 
DE94011209 
DE94011211 
DE94011212 


Report No. 


HW-77040-RD 
HW-69314 
HW-65863 
HW-76910 
HW-78596 
HW-66883-Vol.1 
HW-66839 
HW-64632 
HW-67946 
HW-66973 
DOE/ID/13215-T2 


DOE/ID/13215—T2-Attach. 


DOE/PC/91040-32 
DOE/PC/91301-9 
DOE/PC/91285—9 
DOE/PC/93202-2 
DOE/PC/92539-6 
DOE/PC/91302-—10 
DOE/PC/91299-14 
DOE/PC/91034—-T7 
DOE/PC/91283—-T10 
DOE/PC/91283-T11 
DOE/PC/93216-T2 
DOE/PC/92246-T3 
DOE/PC/92114—T2 
DOE/PC/92116—T2 
DOE/PC/92113—-T4 
DOE/PC/90286-T7 
DOE/PC/92546-T6 
PNL—9464 
PNL-—9465 
SLAC—439 
SLAC—432-Rev. 
DOE/PC/90548-T12 
DOE/PC/92543-T5 
DOE/PC/91292-T10 
DOE/PC/93213-T2 
DOE/PC/93220-T2 
DOE/PC/91155-T6 
DOE/PC/92547-T3 
DOE/PC/90547-T14 
DOE/PC/79796-T36 
DOE/PC/93214-T2 
DOE/PC/92205-T5 
DOE/PC/93221-T1 
DOE/PC/93222—1 
DOE/PC/93222-—2 
DOE/RW/00286-3 
DOE/EIA-0581 
WSRC-TR-94-0133 
WSRC-TR-93-656 
WSRC-TR-94-0132 
DOE/PC/89657-T3-Vol.2 
DOE/EIS—0166 
BNL-—60302 
BNL-60303 
BNL-60304 
DOE/METC/C—94/7125 
PNL-SA-23976 
BNL-60385 
CONF-9303122— 
BNL-60337 
IS-T-1678 
IS-T—1680 

IS—5106 
DOE/ER/14140-T1 
DOE/ER/13909—4 
DOE/ER/45163—40 
DOE/ER/14334-T1 
DOE/ER/13242-—10 
DOE/ER/13299-10 
DOE/ER/45456-3 
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Order No. 


DE94011213 
DE94011216 
DE94011217 
DE94011218 
DE94011219 
DE94011220 
DE94011221 
DE94011222 
DE94011223 
DE94011224 
DE94011225 
DE94011226 
DE94011227 
DE94011228 
DE94011230 
DE9401 1235 
DE9401 1237 
DE94011238 
DE94011239 
DE94011240 
DE94011241 
DE94011244 
DE94011245 
DE9401 1247 
DE94011248 
DE94011249 
DE9401 1260 
DE94011261 
DE94011263 
DE9401 1264 
DE9401 1265 
DE94011269 
DE9401 1270 
DE94011271 
DE94011273 
DE94011275 
DE94011276 
DE94011278 
DE94011280 
DE94011281 
DE9401 1285 
DE9401 1286 
DE94011288 
DE94011291 
DE94011292 
DE94011295 
DE9401 1296 
DE94011297 
DE94011300 
DE94011303 
DE94011305 
DE9401 1306 
DE94011307 
DE94011313 
DE94011314 
DE94011317 
DE9401 1326 
DE94011327 
DE94011329 
DE94011332 
DE94011333 
DE94011336 
DE94011341 
DE94011342 
DE94011343 
DE94011344 
DE94011346 
DE94011347 
DE94011349 
DE9401 1354 
DE94011357 
DE94011358 


Report No. 


DOE/SR/18289-2 
LBL-34945 
LBL-34946 
LBL-34947 
ANL/ESD/TM-63 
PNL-8969-Vol.3 
PNL-9410 
DOE/NASA-50306-4 
DOE/ID/13074-T11 
DOE/ER/14192-3 
DOE/EH-0370T 
DOE/EH-0376 
ANL-93/37 
DOE/EIA-0109(94/04) 
DOE/ER/13927-6 
PNL-SA-23484 
PNL-SA-23880 
PNL-SA-22430 
PNL-SA-23995 
PNWD-2227-HEDR 
PNWD-—2228-HEDR 
SAND-93-1922 
SAND-93-2765 
SAND-93-7040 
SAND-93-7071 
SAND-94-0129 
HW-81050 
HW-77872 
HW-77929 
HW-78095 
HW--781 70 
HW-66130 
HW-661 23 
HW-66089 
HW-65870-C 
HW-77338 
HW-73064 
HW-81579-RD 
HW-79718 
HW-73209 
HW-77212 
HW-77230 
HW-77378 
HW-77579 
HW-77579-B 
HW-81041 
HW-81028 
HW-81026 
LBL-35305 
HW-65579 
HW-73763 
HW-77875 
HW-65867 
HW-60333-Pt.3 
HW-60333-Pt.2 
HW-76501 
ANL/FE-94-01 
SAND-93-2785C 
SAND-93-2711C 
DOE/RL-93-57 
WHC-SA-2182 
CONF-9309256-5 
LBL-35330 
LBL-34446 
LBL-34928 
LBL-35295 
LBL-35318 
LBL-34831 
LBL-35323 
LBL-35236 
LBL-34182 
LBL-34942 


Order No. 


DE94011360 
DE94011361 
DE9401 1363 
DE94011366 
DE94011367 
DE94011368 
DE94011370 
DE94011371 
DE94011372 
DE94011373 
DE9401 1376 
DE94011377 
DE94011378 
DE94011379 
DE94011380 
DE9401 1382 
DE9401 1388 
DE94011389 
DE9401 1390 
DE9401 1393 
DE9401 1394 
DE9401 1395 
DE9401 1396 
DE94011397 
DE94011401 
DE9401 1402 
DE9401 1406 
DE94011415 
DE94011417 
DE94011420 
DE94011421 
DE94011425 
DE94011435 
DE9401 1437 
DE94011440 
DE94011441 
DE94011442 
DE94011443 
DE94011444 
DE94011445 
DE94011446 
DE9401 1447 
DE94011448 
DE94011449 
DE94011451 
DE94011453 
DE9401 1457 
DE9401 1458 
DE94011459 
DE94011460 
DE9401 1463 
DE9401 1464 
DE9401 1465 
DE94011468 
DE94011469 
DE9401 1470 
DE94011472 
DE94011474 
DE9401 1475 
DE94011479 
DE9401 1480 
DE9401 1483 
DE9401 1485 
DE94011486 
DE9401 1487 
DE9401 1488 
DE94011489 
DE9401 1490 
DE94011492 
DE94011493 
DE94011494 
DE94011495 


Report No. 


LBL-32657 
LBL-PUB—5380 
LBL-35143 
LBL-34966 
LBL-35277 
LBL-35316 
LBL-34751 
LBL-34750 
LBL-35224 
LBL-35194 
LBL-34865 
LBL-35128 
LBL-35281 
LBL-35229 
LBL-34924 
LBL-35232 
WHC-SA-1982 
WHC-SA-1983 
WHC-EP-0474-12 
WHC-EP-0734-Rev.1 
WHC-EP-0436-Rev.1 
WHC-EP-—0182-69 
WHC-SA-2345 
DOE/RL-—94-0001 
DOE/ER/61567-T1 
RFP—4849 
SAND-—-93-3897 
DOE/EH-0351 
SAND-94-1347C 
SAND-94-1224C 
SAND-94-1300C 
ANL/BIM/PP-77646 
PNL-9448 
SAND-94-0329C 
PNL-SA—16357-Rev.2 
PNL-SA-23405 
PNL-SA-24063 
DOE/RL—94-37 
WHC-SA-2094 
WHC-SA-2143 
DOE/RL-93-52 
DOE/RL-93-53 
WHC-SA-2300 
WHC-SA-2086 
ANL-93/31 
DOE/RL—92-49-Rev.1 
WHC-SP-0331-Rev.1 
DOE/EIA-0548(92) 
DOE/EIA-0543(93/4Q) 
CONF-9405100—2 
CONF-940753-3 
CONF-940753—4 
ORNL/CDIAC—64 
CONF-940411-16 
CONF-940753-5 
CONF-940766-2 
ANL/MSD/PP-73106 
ANL/CMT/CP-81047 
ANL/CMT/CP-81229 
ANL/ET/CP-—81295 
ANL/CHM/PP-81 405 
ANL/EAIS/PP—75526 
ANL/MCS/PP—72469 
ANL/ESD-20 
ANL/BIM/PP-78237 
ANL/MCS/PP-74001 
ANL/BIM/PP-74611 
ANL/BIM/PP-71996 
ANL/EAIS/PP-71792 
ANL/BIM/PP—71827 
ANL/BIM/PP-—73350 
ANL/BIM/PP-—74812 





Order No. 


DE9401 1496 
DE9401 1497 
DE94011498 
DE9401 1499 
DE9401 1500 
DE94011501 
DE94011504 
DE9401 1505 
DE9401 1506 
DE94011510 
DE94011512 
DE94011513 
DE94011514 
DE94011516 
DE94011518 
DE94011519 
DE94011520 
DE94011521 
DE9401 1522 
DE94011524 
DE9401 1527 
DE94011528 
DE9401 1529 
DE9401 1530 
DE94011531 
DE94011532 
DE94011543 
DE9401 1545 
DE94011549 
DE9401 1550 
DE94011551 
DE9401 1552 
DE94011555 
DE94011559 
DE9401 1560 
DE9401 1561 
DE94011562 
DE9401 1588 
DE94011590 
DE9401 1592 
DE94011594 
DE94011595 
DE94011597 
DE9401 1598 
DE9401 1599 
DE94011600 
DE94011601 
DE94011602 
DE9401 1603 
DE9401 1604 
DE9401 1606 
DE9401 1607 
DE94011609 
DE94011610 
DE94011612 
DE94011614 
DE94011616 
DE94011617 
DE94011618 
DE94011619 
DE94011620 
DE94011621 
DE9401 1622 
DE9401 1628 
DE9401 1629 
DE94011630 
DE94011631 
DE9401 1636 
DE94011642 
DE94011643 
DE94011645 
DE9401 1646 


Report No. 


ANL/MSD/CP-82716 
ANL/BIM/PP—75630 
ANL/BIM/PP-76133 
ANL/BIM/PP-77638 
ANL/BIM/PP-78625 
ANL/BIM/PP-73027 
ANL/MSD/CP-82160 
ANL/ET/CP-82282 
ANL/ER/CP-81061 
ANL/BIM/PP-—76541 
ANL/MCS/CP-82803 
ANL/MCS/CP-82804 
ANL/MCS/CP-82809 
ANL/CMT/CP-81265 
ANL-HEP-PR-93-4 
ANL/MSD/PP-77650 
ANL/MSD/CP-77644 
ANL/ET/CP-82281 
ANL-HEP-TR-93-115 
ANL/TD/CP-81 180 
DOE/ER/13296-9 
DOE/SR/18049-5 
DOE/SR/18048-T1 
DOE/ER/13621-5 
DOE/ER/14156-3 
DOE/ER/45291-8 
ANL-94/7 
PPPL-2958 
DOE/ER/13353—-T2 
DOE/ER/13821-T1 
DOE/ER/60550-T3 
DOE/ER/60388-T5 
DOE/PC/88653-T5 
DOE/PC/90167-T11 
DOE/PC/79916-T1 
DOE/PC/90285-T12 
DOE/PC/90035-T7 
DOE/ER/54081-T1 
DOE/ER/20034—1 
WHC-SD-WM-SARR-001 
GCW-0593 
DOE/ER/54241-—130 
DOE/NV/11432-T3 
DOE/MWIP-15 
ORNL/TM-12641 
ORNL/TM-—12620 
ORNUM-3199 
ORNL/CON-374 
ORNL/TM-12150 
ORNL/TM—12666 
ORNUTM-—11358 
PNL-—9457 
LA-12777-MS 
ORNU/M-3271/R1 
SSCL-Preprint-517-Rev.2 
SSCL-Preprint-538 
DOE/EIA-0226(94/05) 
SSCL-SR-—1238 
SSCL-661 
SSCL-665 
SSCL-667 
SSCL-668 
LBL-34997 
UCRL-ID—116533 
UCRL-ID—115058 
UCRL-ID—111776 
UCID-20622-93-2 
DOE/ER/40646—4 
UCRL-ID—-116779 
UCRL-JC—1 17000 
UCRL-JC—1 16184 
UCRL-ID—116983 


Order No. 


DE94011650 
DE94011651 
DE94011653 
DE9401 1654 
DE94011657 
DE9401 1665 
DE9401 1667 
DE9401 1669 
DE9401 1672 
DE94011676 
DE94011678 
DE94011679 
DE9401 1686 
DE9401 1687 
DE94011689 
DE94011690 
DE94011692 
DE94011693 
DE94011694 
DE94011695 
DE94011696 
DE94011698 
DE94011700 
DE94011702 
DE94011709 
DE94011711 
DE94011712 
DE94011713 
DE94011717 
DE94011720 
DE94011723 
DE94011725 
DE94011726 
DE9401 1730 
DE94011731 
DE94011733 
DE9401 1734 
DE94011737 
DE94011738 
DE94011740 
DE94011743 
DE94011744 
DE94011746 
DE94011747 
DE94011749 
DE94011750 
DE94011751 
DE94011752 
DE94011754 
DE94011758 
DE94011762 
DE94011764 
DE94011770 
DE94011775 
DE94011776 
DE94011777 
DE94011778 
DE94011780 
DE94011781 
DE94011782 
DE94011783 
DE94011784 
DE94011786 
DE94011787 
DE94011788 
DE94011789 
DE94011790 
DE94011791 
DE94011796 
DE94011800 
DE94011901 
DE9401 1903 


Report No. 


LA-UR-94-1175 
LA-UR-94-1178 
LA-UR-94-1205 
LA-UR-—94-1197 
LA-UR-94-1206 
DOE/PC/93212-T2 
DOE/NV/10845—41 
WSRC-TR-94-076 
SRT-MTS—945052 
PNL-SA—17044-Rev.1 
PNL-SA-23734 
PNL-SA-—23733 
WSRC-RP-94-197 
WSRC-TR-94-0194 
WSRC-TR-94-166 
CONF-9204103—4 
LA-UR-94-1351 
LA-UR-94-1379 
LA-UR-94-1378 
LA-UR-94-1377 
LA-UR-—94-1417 
LA-UR-94-1395 
LA-UR-94-1440 
LA-UR-94-1455 
LA-UR-94-1471 
LA-UR-94-1238 
LA-UR-94-1264 
LA-UR-94-1271 
LA-UR-94-1284 
LA-UR-94-1300 
LA-UR-—94-1316 
ORNL/Sub-89-SB482C/02 
BNL-60245 
BNL-49263 
BNL-60326 
BNL-60355 
BNL-60282 
BNL-34518-Rev.4/94 
BNL-49761 
UCRL-JC—1 16132 
SAND-94-0022 
SAND-—93-3957 
FNAL-TM—1882 
FNAL-TM—1883 
FNAL/C—94/084 
FNAL/C—93/337-E 
SAND-94-8645 
SAND-94-8646 
SAND-94-8597 
UCRL-JC—1 16526 
BNL-60341 
ANL/APS/TB-16 
DOE/PC/90298-T16 
DOE/PC/90294—T4 
DOE/PC/91283-T12 
DOE/PC/93217-T2 
DOE/PC/92120-T3 
DOE/PC/91311-T10 
DOE/PC/92537-T4 
DOE/PC/92536-T6 
DOE/PC/93215—T2 
DOE/PC/92109-T4 
DOE/PC/92176-T6 
DOE/PC/92110-T5 
DOE/PC/92119-T4 
DOE/PC/90096-T6 
DOE/PC/91044—T2 
DOE/PC/91044-T3 
ORNL/TM-12707 
LBL-35448 
LBL-PUB-743 
LBL-35438 


Order No. 


DE94011906 
DE9401 1907 
DE94011908 
DE94011910 
DE94011912 
DE94011913 
DE94011914 
DE94011915 
DE94011916 
DE94011917 
DE94011919 
DE94011920 
DE9401 1930 
DE94011932 
DE94011941 
DE94011945 
DE94011946 
DE94011948 
DE94011951 
DE94011953 
DE94011972 
DE94011974 
DE94011975 
DE94011976 
DE94012006 
DE94012007 
DE94012008 
DE94012044 
DE94012045 
DE94012046 
DE94012047 
DE94012052 
DE94012055 
DE94012056 
DE94012058 
DE94012075 
DE94012082 
DE94012108 
DE94012114 
DE94012116 
DE94012118 
DE94012119 
DE94012120 
DE94012128 
DE94012129 
DE94012135 
DE94012139 
DE94012141 
DE94012161 
DE94012162 
DE94012163 
DE94012174 
DE94012176 
DE94012189 
DE94012237 
DE94012309 
DE94622014 
DE94622019 
DE94622051 
DE94622182 
DE94622203 
DE94622204 
DE94622485 
DE94622489 
DE94622496 
DE94622499 
DE94622504 
DE94622529 
DE94622537 
DE94622538 
DE94622830 
DE94622910 


DE94622910 


Report No. 


LBL-35402 
LBL-35354 
LBL-34610 
LBL-35126 
LBL-35488 
LBL-35491 
LBL-35495 
LBL-35489 
UCRL-MA—1 15896 
BNL-60259 
BNL-49799 
BNL-49800 
DOE-9401 1930 
DOE/MWIP—19 
DOE/NV/10630—85 
DOE/ER/45291-—7 
DOE/NV/10872-T103 
DOE/NV/10872-T105 
DOE/NV/10872-T108 
DOE/NV/10872-T110 
DOE/ER/20070—1 
DOE/PC/92251-T2 
DOE/PC/92251-T3 
DOE/PC/92251-T4 
DOE/PC/90167—-T12 
DOE/PC/90167-T13 
DOE/PC/90167-T14 
DOE/EH-231-013/0494 
DOE/EH-231 -037/0494 
DOE/EH-231 -038/0494 
DOE/EH-231 -044/0394 
HW-9476 
DOE/PC/90302-T8 
DOE/PC/90302-T9 
ANL/APS/TB-17 
DOE/MC/28060-3723 
LA-SUB-93-187 
ANL/MCS-TM-187 
ARM-94-001 
ANL/EAD/TM-15 
UCRL-ID—117158 
PNL-9443 

PNL-9434 
DOE/EA-0912 
DOE/EM-0144 
CONF-9404128— 
SAND-94-821 9B 
SAND-94-0320 
DOE/MC/22118-3733 
DOE/MC/26006-3734 
DOE/MC/28087-3724 
DOE/BC/14659-T6 
DOE/BC/14659-T8 
DOE/PC/90178-T8 
UCRL-JC—1 14201-Rev.1 
CONF-9309257-3 
INIS-mf-13847 
INIS-mf-—13854 
INIS-mf-13853 
INIS-mf-13804 
INIS-mf-13846 
INIS-mf-13849 
GANIL-A-93-06 
GANIL-A-93-04 
CEA-CONF—11629 
GANIL-A-93-03 
GANIL-A-93-05 
INIS-mf-13805 
INIS-mf-13817 
INIS-mf-13855 
CEA-DAPNIA-SPP-93-06 
GANIL-P-93-22 
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DE94622995 


Order No. 


DE94622995 
DE94623304 
DE94623321 
DE94623461 
DE94623502 
DE94623620 
DE94623621 
DE94623663 
DE94623709 
DE94623737 
DE94623830 
DE94623831 

DE94623845 
DE94623917 
DE94624075 
DE94624076 
DE94624077 
DE94624078 
DE94624089 
DE94624145 
DE94624146 
DE94624152 
DE94624153 
DE94624157 
DE94624184 
DE94624187 
DE94624188 
DE94624189 
DE94624233 
DE94624236 
DE94624245 
DE94624246 
DE94624247 
DE94624248 
DE94624249 
DE94624250 
DE94624251 

DE94624272 
DE94624273 
DE94624281 

DE94624282 
DE94624343 
DE94624344 
DE94624350 
DE94624356 
DE94624366 
DE94624374 
DE94624376 
DE94624377 
DE94624380 
DE94624403 
DE94624404 
DE94624425 
DE94624626 
DE94624638 
DE94624641 
DE94624668 
DE94624677 
DE94624678 
DE94624679 
DE94624680 
DE94624689 
DE94624690 
DE94624700 
DE94624705 
DE94624719 
DE94624720 
DE94624721 
DE94624769 
DE94624773 
DE94624774 
DE94624776 


Report No. 


INIS-mf-13809(v.1,2) 
INCT-2136/5 
JINR-E-7-93-126 
IAEA-TECDOC-734 
INIS-RU-375 
GANIL-A-93-02 
CERN-93-01 
INIS-mf-13866 
IAEA-TECDOC-732 
INIS-mf-13865 
INIS-XN—497 
INIS-XN-498 
PNRI-F(PR)-94001 
GANIL-P-93-18 
CDM/LSO/DSO-58 
CNIC-00713 
INIS-mf-13870 
INIS-mf-13872 
CNIC-00717 
CNIC-00225 
INIS-BR-3307 
INIS-BR-3306 
INIS-BR-3310 
STUK-YTO-TR-63 
KFTI-93-02-REV 
INIS-BR-3308 
INIS-BR-3309 
INIS-BR-3311 
BLG-639 
KFTH-93-35 
BLG-634 
BLG-638 
CNIC—00696 
RISO-R-622(EN) 
RISO-R-716(EN) 
SSI-93-33 
YJT-94-01 
CNIC-00715 
STUK-A-112 
YJT-93-24 
YJT-93-29 
CNIC-00693 
INIS-UA-003 
CNIC-00712 
CNIC-00716 
CNIC-00708 
STUK-YTO-TR-€5 
SSI-93-30 
BLG-635 
STUK-A-113 
BLG-636 
STUK-A-96 
LIU-TEK-LIC—1993-55 
CNIC-00127 
CNIC-00727 
RISO-HOT-DECOM-P-7 
VTT-TIED—-1464 
|AEA-TECDOC-737 
STUK-YTO-TR-61 
STUK-B-YTO-112 
YUT-93-28 
STUK-YTO-TR-62 
YJT-87-20-2 
IAEA-TECDOC~741 
CNIC-00682 
CNIC-00709 
VTT-TIED-1425 
VTT-TIED-1502 
NEI-F+-224 
CNIC-00731 
SKB-TR-93-23 
BLG-641 
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Order No. 


DE94624777 
DE94624778 
DE94624779 
DE94624780 
DE94624796 
DE94624797 
DE94624798 
DE94624799 
DE94624801 

DE94624802 
DE94624803 
DE94624804 
DE94624805 
DE94624806 
DE94624807 
DE94624808 
DE94624814 
DE94624815 

DE94624816 
DE94624906 
DE94624968 
DE94624975 

DE94624976 
DE94625037 
DE94625038 
DE94625041 

DES4625042 

DE94625048 
DE94625049 
DE94625050 

DE94625058 
DE94625065 

DES4625066 
DE94625067 
DE94625068 
DE94625069 
DE94625072 
DE94625074 
DE94625075 
DE94625101 

DE94625102 
DE94763235 
DE94763236 
DE94763237 
DE94763238 
DE94763240 
DE94763241 

DE94763242 
DE94763243 
DE94763244 
DE94763245 
DE94763246 
DE94763247 
DE94763248 
DE94763249 
DE94763250 
DE94763251 

DES4763252 
DE94763253 
DE94763256 
DE94763260 
DE94763263 
DE94763264 
DE94763265 
DE94763266 
DE94763267 
DE94763268 
DE94763269 
DE94763270 
DE94763271 
DE94763272 
DE94763273 


Report No. 


SKB-TR-92-39 
SKB-TR-93-25 
YJT-93-26 
YJT-93-27 
VTT-TIED-1447 
KTMW/E-D-201 
NEI-DK-1460 
CNIC-00710 
STUK-YTO-TR-38 
STUK-YTO-TR-56 
CNIC~00689 
CNIC-00700 
CNIC-00119 
CNIC-00120 
KFT-93-37 
YJT-93-30 
INIS-mf-13869 
RISO-R-715(EN) 
SS|-94-01 
LU-TP-93-27 
INDC(NDS)-286/L 
INDC(NDS)~288/L 
KFT+-93-33 
CNIC-00679 
TRITA-ALF-93-08 
CNIC-00655 
CNIC-00659 
CNIC-00691 
KFT-93-34 
KFT-93-9 
TRITA-ALF-98-06 
INIS-mf-13857 
INIS-mf-13858 
INIS-mf-13859 
INIS-mf-13860 
INIS-mf-13861 
TRITA-ALF-93-07 
CNIC-00641 
RISO-R-725(EN) 
CNIC~00224 
RISO-R-710(DA) 
DTH-LET-RE-93-2 
NEI-DK-1778-Ed.2 
AUC-IBT-R-9331 
AUC-IBT-R-9334 
NEI-DK-1779 
NEI-DK-1466 
DTH-LV-93-44 
DTH-LV-93-45 
DTH-LV-93-46 
DTH-LV--93-47 
DTH-LV-93-43 
DTH-LV-93-37 
DTH-LV-93-40 
DTH-LV-93-41 
DTH-LV-93-42 
DTH-LV-93-36 
DTH-LV-93-38 
DTH-LV-93-39 
NEI-DK-1478 
DTH-LV-93-22 
RISO-R-694(EN) 
RISO-R-702(EN) 
RISO-R-720(EN) 
RISO-R-723(EN) 
RISO-R-724(EN) 
RISO-R-727(EN) 
RISO-R-731(EN) 
RISO-R-732(EN) 
RISO-R-736(EN) 
RISO-R-737(DA) 
NEI-DK-1492 


Order No. 


DE94763274 
DE94763275 
DE94763276 
DE94763277 
DE94763278 
DE94763279 
DE94763280 
DE94763281 

DE94763282 
DE94763283 
DE94763284 
DE94763285 
DE94763286 
DE94763289 
DE94763290 
DE94763294 
DE94763295 
DE94763298 
DE94763302 
DE94763303 
DE94763304 
DE94763305 
DE94763306 
DE94763307 
DE94763308 
DE94763309 
DE94763311 

DE94763315 
DE94763317 
DE94763318 
DE94763319 
DE94763321 

DE94763324 
DE94763338 
DE94763339 
DE94763345 
DE94763346 
DE94763347 
DE94763348 
DE94763349 
DE94763350 
DE94763351 

DE94763352 
DE94763353 
DE94763354 
DE94763355 
DE94763356 
DE94763357 
DE94763358 
DE94763359 
DE94763360 
DE94763361 

DE94763362 
DE94763363 
DE94763364 
DE94763365 
DE94763366 
DE94763367 
DE94763368 
DE94763369 
DE94763370 
DE94763371 

DE94763372 
DE94763373 
DE94763374 
DE94763375 
DE94765349 
DE94765351 

DE94765352 
DE94765353 
DE94765354 
DES94765355 


Report No. 


NEI-DK-1498 
NEI-DK-1494 
NEI-DK-1495 
NEI-DK-1496 
NEI-DK-1497 
NEI-DK-1498 
NEI-DK-1499 
NEI-DK-1500 
NEI-DK-1501 
NEI-DK-1511 
NEI-DK-1485 
NEI-DK-1486 
NEI-DK-1487 
KTM/E-D-200 
KTMW/E-B-171 
VTT-ETRR-26 
VTT-ETRR-28 
AAA-LIEKKI-L93-1 
VTT-PUB-57 
TKK-KO/ET-59 
TKK-S/SLV-14 
AAA-KTF/FKF-89/4 
AAA-KTF/FKF-94/6 
AAA-KTF/IAT—90-109-A 
TURKU-SFL-D1 
NEI-FH217 
VTT-PUB-159 
TKK-MAK/MML-1993/3 
FINNRA-REP-15/1992 
VTT-SYMP-139 
VTT-PUB-162 
TKK-S/SLV-10 
VTT/LVIS2000-15 
NEI-NO-399 
NEI-NO-400 
TFB-93-11 
TPS-93-31 
MISU-IMI-CM-83 
TRITA-MEK-93-15 
NUTEK-AVF-94-1 
MISU-IMI-DM-64 
MISU-IMI-CM-81 
NUTEK-B-94-1 
LUTADL-TAA-3-1003 
LCHS-A-3-R-1 
FVU-FU-93-11 
FVU-FU-93-15 
NUTEK-TB-94-1-N 
NUTEK-TB-94-10 
NUTEK-TB-94-1-S 
NUTEK-TB-94-1-T 
SEI-EED-24 
SEI-EED-26 
SE|-EED-27 
VF-UB-93-13 
VF-UB-93-15 
VF-UB-93-16 
VF-UB-93-17 
VF-UB-93-18 
VF-UB-93-19 
VF-UB-93-20 
VF-UB-93-21 
VF-UB-93-22 
VF-UB-93-23 
VF-UB-93-24 
VF-UB-93-25 
NIRS-R-23 
INIS-JP-019 
INIS-JP-020 
NIRS-M-88(v.1) 
NIRS-M-88(v.2) 
NIRS-M-88(v.3) 





Order No. 


DE94765356 
DE94765357 
DE94765358 
DE94765359 
DE94765436 
DE94765439 
DE94765440 
DE94765441 

DE94765442 
DE94765443 
DE94765444 
DE94765445 
DE94765446 
DE94765447 
DE94765448 
DE94765449 
DE94765547 
DE94765548 
DE94765549 
DE94765556 
DE94765587 
DE94765589 
DE94765592 
DE94765593 
DE94765928 
DE94765929 
DE94765959 
DE94766043 
DE94766193 
DE94766363 
DE94766580 
DE94766581 

DE94766583 
DE94766626 
DE94766627 
DE94767988 
DE94768067 
DE94768086 
DE94768105 
DE94768106 
DE94768107 
DE94768108 
DE94768659 
DE94768750 
DE94768751 

DE94768767 
DE94768877 
DE94768878 
DE94768879 
DE94768906 
DE94768908 
DE94768909 
DE94768910 
DE94768911 
DE94768912 
DE94768914 
DE94768915 
DE94768917 
DE94768947 
DE94768949 
DE94768950 


Report No. 


NIRS-M-88(v.4) 
NIRS-M-88(v.5) 
NIRS-M-88(v.6) 
NIRS-M-88(v.7) 
RERF-TR-14-92 
RERF-TR-9-92 
PSC-30 

PSC-31 

INS—980 
INS-978 
INS—1010 
INS—1009 
KEK-93-9 
PSC-32 

INS—981 
JAERI-M—93-219 
JAERI-M—93-245 
NIFS—248 
INS-T-515 
INS-T-521 
INS-T-523 
KEK-PROC-—92-18 
RCNP-P—123 
RCNP-P—122 
PTB-Ra-34 
PTB-Ra-33 
KFK-5270 
KFK-PEF—112 
FZR-93-08 
GS!+93-75(prepr.) 
DESY-—93-013 
BONN-IR-92-55 
DESY-—93-096 
INIS-mf—14203 
INIS-mf—14204 
CRIE-Y—-93002 
ETDE/JP-mf-94768067 
ETDE/JP-mf—9468086 
NEDO-NP-9201 
NEDO-NP-9202 
NEDO-NP-9203 
NEDO-NP-9204 
Juel-2858 
Juel-2846 
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